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ABSTRACT
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Aim/Purpose

Background

The objective of this study is threefold: (i) investigate how a group of subjects
see the relationship between the integration of content, pedagogical and
technological knowledge of their chemistry teaching in light of the teaching
practices developed during the pandemic; (i) present a framework for the
integration of digital technologies in chemical education; and (iii) integrate
empirical research on teachers’ relationship with technology in the remote
classroom during the pandemic.

The COVID-19 pandemic has imposed changes in the ways of teaching and
learning and has affected educational contexts at all levels of education. While
technology has been instrumental in providing access to education during the
pandemic, it has also revealed a picture of serious technological inequality,
especially among students. The adoption of technology in education is an old
topic in Brazil but still requires studies and advances in the implementation of
Information and Communication Technologies (ICT) in education. With
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regard to teaching Chemical Science, the study of the skills and knowledge that
teachers need to carry out an effective and efficient integration of ICT in
education is still a priority at any educational level.

The research method used was qualitative with an interpretive paradigm that
involved 324 Licentiate and Baccalaureate students in Chemistry from public
educational institutions in the five regions that make up the Brazilian territory.
Data were collected through an online survey and, after being exported it was
analyzed using Python software. In order to reduce the number of variables,
exploratory factor analysis was carried out followed by a reliability analysis of
the adopted factors, in addition to subsequent comparisons between the means
related to the three factors for each of the categorical variables present in this
work (Gender, Age, Region, Teacher Education, Period, and Course).

This article analyzes the perceptions of these chemistry students in Brazil
regarding the effective integration of content, pedagogical and technological
knowledge of their chemistry teachers during the pandemic. It also proposes a
framework of a model constituted from the amalgamation between Johnstone’s
triangle and the conceptual structure TPACK whose aim is to teach chemistry
by interrelating the macroscopic, symbolic, and submicroscopic levels
incorporated into technologies.

The results of this research allow us to conclude that of the three main
knowledge areas proposed in the TPACK model, the field of Knowledge
mostly Scientific of chemistry teachers (Factor 1) was pointed out as the most
deficient when investigated in the light of the perceptions of the students. The
model developed and presented in this study, which integrates TPACK into the
Johnstone Triangle, proposed a theoretical framework that explains the
integration of technology into the chemistry curriculum and gives teachers a
very important role in its use and appropriation to facilitate the integration of
technology in an effective way, thus adding improvements to the construction
of chemical knowledge of their students.

This study found that it is necessary for chemistry teachers to carry out training
courses to improve the development of 1CT-related skills and, consequently, to
use the knowledge that composes the TPACK structure in interrelated ways so
that chemical instructions can be used in a pedagogically appropriate manner
and effectively to improve students’ chemistry learning experience.

This study involved only higher education chemistry professors and students;
therefore, future research is needed involving chemistry teachers from different
levels of education to expand our results. In addition, the proposed model that
integrates TPACK and Johnstone’s Triangle can be reapplied and improved,
and new theoretical and epistemological contributions can be added to the
framework to improve the teaching and learning process of chemistry with the
support of technologies.

The understanding of the TPACK of higher education chemistry teachers in
Brazil can demonstrate weaknesses in the process of incorporating ICT in the
classroom during the process of teaching and learning chemistry. Therefore,
this research typology can be useful in supporting the development of ICT-
related skills, consequently improving teachers’ TPACK. On the other hand,
such understanding, by promoting reflections on university chemistry curricula,
endorses the need for teachers’ continuing education as a healthy mechanism
for a growing integration of technologies in their teaching practices. The
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proposed model has the potential to align discussions on the use of technology
in teaching chemistry, considering the specificities that are inherent and
indispensable to the understanding of chemical knowledge.

Future Research Future research should be to further improve the use of the proposed model
that integrates Johnstone’s triangle and the TPACK conceptual framework in
teacher training, using it fully to guide the development and promotion of
teacher training courses regarding the insertion of teaching technologies in a
pedagogical way to teach chemistry in its different dimensions.

Keywords chemical education, ICT, Brazil, teachers, TPACK, model

INTRODUCTION

As a consequence of the COVID-19 pandemic, drastic changes have occurred in teaching and learn-
ing. It has affected almost all aspects of the educational context and impacted all levels of education
(Sahlberg, 2021). It brought with it a need to better understand the role of technologies and its hu-
man connections within the educational system which was not designed to promote remote teaching
and, apparently, demonstrated that learning has been carried out in a space composed basically of a
triad founded by teacher, students, and activities (Cleophas & Bedin, 2022; Silva et al., 2021). That is,
there is a historical and specific design of the teaching and learning process in which the teacher
holds the knowledge and, through activities, tries to pass it on to the students, above all, without di-
rect or indirect relation to their context. While it is understood that the educational space is not easily
moldable, during COVID-19 educators needed to adapt quickly and adopt new approaches. In many
cases, emergency remote learning was implemented quickly as a way to try to mitigate the negative
and still immeasurable impacts on student learning where learning could no longer happen face-to-
face (Bedin & Cleophas, 2022; Sutton & Jorge, 2020).

In 2005, a conceptual framework was developed to propose the integration of technology with a fo-
cus on improving teaching and learning processes. This structure became known as Technological
Pedagogical Content Knowledge (TPACK) (Koehler & Mishra, 2005), with the role of guiding the
teacher’s knowledge (Engida, 2014) in the integration of three domains of knowledge during a given
instruction; that is, Technological Knowledge (CT), Pedagogical Knowledge (PC) and Content
Knowledge (CK) (Koehler & Mishra, 2008). The intersections among these basic sets of knowledge
domains give rise to four other different domains, the central intersection being called TPACK
knowledge (Ribeiro & Piedade, 2021).

According to Koehler and Mishra (2009), to offer meaningful and highly proficient teaching, it is nec-
essary that the simultaneous integration of each domain of knowledge occurs. After all, TPACK
guides the teacher about the pedagogical insertion of digital technologies in the classroom with a
view to scientific content, and not just about their operation and handling. It is the basis of
knowledge about the complex multimodalities’ relationships between pedagogy, content, and tech-
nology (Silva et al., 2021).

Nevertheless, the possibility should be considered that, at any time, the conceptual structure of the
TPACK model may be expanded, essentially in its different types of integrated components, like the
context, the formation, self-efficacy, and teaching beliefs, research objectives, and objects, experi-
ences and knowledge, the students, resources, and school conjecture, to make it more explicit and op-
erational. Therefore, as Soza (2020, p. 141) explains, it is necessary to pay attention to the implica-
tions of integrating technologies in teacher training beyond TPACK, presupposing “elements of the
context related to the organization and structure of the institution, available resources, curriculum,
educational actors, experiences, attitudes, and feelings, as well as the methodological and conceptual
transformations.”
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In view of the above, the objective of this article is threefold. It aims to: (i) investigate how a group
of subjects see the relationship between the integration of content, pedagogical and technological
knowledge of their chemistry teachers in the light of the teaching practices developed during the
pandemic to the analysis of the conceptual structure of Pedagogical Technological Content
Knowledge (TPACK); (ii) illustrate a model aimed at teaching chemistry teachers based on the
TPACK conceptual framework and Johnstone’s Triangle; and (iii) integrate empirical research on
teachers’ relationship with technology in the remote classroom during the pandemic.

THEORETICAL FOUNDATION

It is known that there are several challenges involved in science education in the 21st century, such as
social, cultural, economic, political, and pedagogical issues, that influence the methodological instruc-
tion of teachers and students (McFarlane, 2013). In this route, promoting the integration of Infor-
mation and Communication Technologies (ICT) in chemistry teaching is still a complex topic when it
comes to teachers (in practice and those still in training) since the planned insertion of classroom
technologies is often discredited in the teaching and learning processes.

Indeed, student learning depends on the pedagogical approaches that teachers use in the classroom
(United Nations Educational, Scientific and Cultural Organization [UNESCO], 2018), although it is
also known that the development of an effective pedagogy derives from several factors, such as
teachers’ strategies and resources in the progress of their classes, the interest of the students, and the
available infrastructure. However, technology is increasingly gaining a prominent role in educational
contexts. Especially after the COVID-19 pandemic, the existing relationship between technology and
teacher has proved to be indispensable. UNESCO has been alerting for a long time to the im-
portance of educational technologies, since it considers that, when inserted in the school environ-
ment, it should be seen as a systematic method to create, apply and define all educational and teach-
ing processes that consider technical and human resources, in addition to their interaction. Nonethe-
less, it is necessary to consider that the articulation of ICT with educational practices initially de-
pends on a personal decision (Costa et al., 2012).

Chemistry is an abstract science (Jong & Taber, 2007) and with regard to its teaching, the presence of
representational levels during pedagogical instruction in the classroom is indispensable for full under-
standing. Johnstone (1991) proposed three representational levels for chemical science, making up
the vertices of a triangle, considering the macroscopic, submicroscopic, and symbolic worlds, stating
that the student must move shrewdly through them to demonstrate an expressive understanding of
science and create models of explanation. The transition through these levels evidences a student’s
broad empirical knowledge since it requires cognitive agility between reading and interpreting a phe-
nomenon to explain it scientifically through the representation of a model.

At the macroscopic level, the phenomenon is observed from its properties, emphasizing the student’s
context, given that it corresponds to observable and perceptible chemical processes in a visible di-
mension (Pauletti et al., 2014, p. 124). At the submicroscopic level, from specific models, the proper-
ties of chemical systems are explained based on the arrangements of your constituents (ions, atoms,
and molecules). Finally, at the symbolic level, equations, codes, and symbols mathematically represent
the phenomenon, both at the macroscopic and submicroscopic levels.

Like TPACK, Johnstone’s triangle also acts as a pedagogical framework to guide teaching and learn-
ing and, when geared to the chemical universe, provides clear guidelines for everyone involved in
chemical education (Reid, 2021). While experienced chemical teachers can fluently move between
these representational levels of chemical knowledge, students, on the other hand, need help (Ma-
haffy, 2006; Schmidt, 2021; Taber, 2013; Talanquer, 2011). Both the model proposed by Johnstone
(Figure 1A) and the conceptual structure that integrates TPACK, developed from Shulman’s (1986)
studies on Pedagogical Content Knowledge (Figure 1B), generate improvements in learning and
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student performance, in addition to guiding teaching actions during the elaboration of pedagogical
instructions.
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Figure 1. (A) Adaptation of the Johnstone triangle (Johnstone, 1982, 1991).
(B) TPACK model based on http://www.tpack.org/

In view of this and considering the specificities of each model as well as their pedagogical intentions,
it is possible to propose a fusion of them aiming at the integration of multilevel thinking in the
teaching and learning processes of chemistry (Johnstone, 1991) in the light of TPACK. That is, in-
serting technology in a pedagogical way to develop scientific content in a chemical unit that considers
the macroscopic, symbolic, and microscopic levels before the explanation of chemical phenomena, in
order to increase the students’ cognitive activity and the effectiveness of the learning process, be-
comes highly relevant and necessary (Sadykov & Ctrnactova, 2019). Engida (2014) clarifies that
TPACK is not a professional development model; it is a foundational structure for the teacher’s
knowledge which may be connected with the crucial representational levels for chemistry to be
taught effectively, for example, by demonstrating to students its relevance to humanity, promoting
interest, curiosity, and understanding about the vital concepts for their learning (Cardellini, 2012).

Figure 2 reveals a framework of the proposed model. It was constituted from the combination of
Johnstone’s (1991) triangle and the TPACK conceptual framework. In this model, all the intersections
between the domains that make up the TPACK structure are maintained, as well as all the subdo-
mains that arise from the interrelation between the domains referring to the Pedagogical Technologi-
cal Knowledge (PTK), the Technological Content Knowledge (TCK) and the Pedagogical Content
Knowledge (PCK). It is argued that TPACK needs to be present during chemical instruction and can
contain the three representational levels (macroscopic, symbolic, and submicroscopic) to favor learn-
ing about chemistry, precisely because the teacher’s knowledge regarding the content, pedagogy, and
technology must be aligned with the representational levels proposed by Johnstone.

Since its publication, the chemical triplet proposed by Johnstone (1991) has been heavily reviewed by
several authors. So, discussions about it are not watertight (Mahaffy, 2006; Taber, 2013). The macro-
scopic, submicroscopic, and symbolic levels are inserted with the other TPACK model intersections,
making chemistry contents more flexible. This allows the teacher to move through the TPACK do-
mains of knowledge, recognizing that macroscopic, submicroscopic, and symbolic level ideas must
be intertwined with the effective use of the TPACK structure in order to promote the teaching
which enhances students’ learning: an effective pedagogy generating authenticity for the students and
helping them improve their learning experiences in chemistry (Mishra & Koehler, 2006).
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Figure 2. Integration between TPACK and Johnstone’s (1991) triangle

Still on the proposition of a model aimed at chemical instruction, the notes of Maeng et al. (2013)
were also adopted, considering that to be more effective. Educational technologies must be located in
a flexible structure of content and pedagogy knowledge, as teaching chemistry effectively requires an
understanding of its conceptual foundations as well as various strategies to overcome difficulties
(Boesdorfer, 2019). Proof of this has been observed during the COVID-19 pandemic, given that it
has impacted the teaching methods, implying the adoption of technologies on teaching and student
learning (Babin¢akova & Bernard, 2020; Canal et al., 2021; Mojica & Upmacis, 2022; Shidiq et al.,
2021; Wijenayaka & Igbal, 2021).

After all, it is understood that the teaching of chemistry should serve not only to constitute in the
subject a scientific learning, shaped from the assumptions of Scientific Literacy and Technological
Literacy but in the perspective of enabling the student with sufficiently human conditions so that the
student can know and understand reality and himself/herself (Bedin, 2021). In view of the above, it
is argued that in the proposed model it is possible to integrate technologies in teaching chemistry by
considering its macroscopic, submicroscopic, and symbolic levels according to the specificity of the
contents, although the conceptual understanding of chemistry ends up being provided most of the
time through the submicroscopic and symbolic levels (Tsaparlis, 2009).

In the educational field, the successful integration of technology in chemistry teaching is directly re-
lated to flexibility to move through the fields of scientific, pedagogical, and technological knowledge.
The integration of Johnstone’s (1991) model in the classroom is directly linked to the teachers’
knowledge, to their didactics, and in this context, to the employ of analogies and everyday examples
to improve students’ understanding of chemistry. In this way, the macroscopic level can be character-
ized as visible chemistry in which changes in the properties of matter can be described directly
through the senses (e.g., changes in state, color, temperature density, and flammability), while the sub-
microscopic level is associated with the behavior of nanometric units such as atoms, ions, and mole-
cules. The symbolic level, on the other hand, refers to the representation of macroscopic and submi-
croscopic phenomena, symbolically using mathematical and chemical equations, molecule formulas,
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diagrams, and so forth (Schmidt, 2021). Thus, the triangle representing the levels of description in
chemistry helps to recognize the hindrances students have in learning, explaining macroscopic phe-
nomena at a submicroscopic level (Abels et al., 2020), endorsing that there is a robust relationship
between the TPACK theoretical model and the Representational Levels of Chemistry, since for the
student to move through the different levels, the teacher’s ability and competence is salutary.

Furthermore, while Pedagogical Technological Knowledge is central for the student to understand
the macroscopic world of chemistry at a higher cognitive level (since in this field the teacher needs to
demonstrate, through technology and pedagogy, the chemical world around the student, based on
elements from their own daily lives), the Technological Knowledge of the Content is primordial for
guiding the student’s transition from the macroscopic level to the submicroscopic level, instigating
the subject via appropriate (and chemical) software which emphasize, for example, the quantum na-
ture of matter. Finally, to represent chemistry meaningfully through formulas, codes, and symbols,
teachers need to master Pedagogical Content Knowledge to pedagogically teach the use of represen-
tational elements and mathematical calculations to describe a chemical reaction.

Apparently, the most complex level of integrating technology is the macroscopic level when referring
to its experimental context. However, a study by Spyridon and Tsaparlis (2013) revealed that includ-
ing simulations before a lab activity has become an effective way to improve problem-solving ability.
The pivotal role of this level has as a priority the laboratory work whose purpose is to allow the ade-
quate observation of the phenomena by the students. Although, it is quite common for students to
fail while recording all observations as well as working memory overload (Tsaparlis, 2009). In order
to resolve such problems, the use of technologies to support instruction at the macroscopic level has
advantages for the educational context by reducing the costs of a safe and well-stocked chemistry la-
boratory. To this extent, technology is extremely versatile in chemistry, and it should not be excluded
from the chemistry teaching process, as it has the potential to fill gaps in the development of labora-
tory skills (Achuthan et al., 2021). It is possible to use simulations, videos, mobile applications, games,
social networks, software, and platforms, in addition to emerging technologies such as robotics, vir-
tual, augmented, and mixed reality, among others.

RESEARCH METHOD

The research presented here fits into a study with a quantitative approach with a deductive bias, using
a set of different statistical methods to constitute a standard of analysis, given the broad scope estab-
lished.

PARTICIPANTS

Participated in this research, voluntarily, 324 students of higher education courses in Chemistry in
institutions of public education, in the modality of bachelor and licentiate, from the five regions that
make up the Brazilian territory.

PROCEDURES FOR DATA COLLECTION AND VALIDATION

In this field, the instrument for the construction of data was a questionnaire on the Google Forms
platform, composed of two sections. In the first section, it was sought to probe the profile of the
participants, considering the age group, the region of the country, the undergraduate course, and the
identification of gender. The second section contained 21 assertions based on 7 levels of knowledge
and distributed on a scale based on the Likert (1932) proposal, containing four scoring options rang-
ing from lower scores (1 and 2), classified as strongly disagree and disagree, to higher scores (4 and 5)
characterized as agree and strongly agree, respectively. It was chosen not to include a neutral point of
the constructed scale to encourage a position on the part of the respondents (Cleophas & Cunha,
2020; Colton & Covert, 2007; Lucian, 2016).
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The questionnaire was made available online through a link to different students of undergraduate
chemistry courses, both licentiate and bachelor, from all over Brazil, through their course coordina-
tors, and was in circulation for a week. For this process, by email, without any inclusion or exclusion
criteria, professors and Chemistry Course Coordinators from Brazilian Universities were asked to
participate by sending the online survey to their chemistry undergraduates. Therefore, it is not possi-
ble to measure the number of undergraduates reached (population). As the link to the online survey
was sent by the coordinators, who had free will to select who to send it to, the response rate is un-
known. Regarding the experiential educational context in which undergraduate students scored a
grade for each of the 21 assertions (Table 1), it is stated that, due to the growth of infections by the
SARS-COV-2 virus, it was developed entirely in a non-face-to-face manner, as the Ministry of Edu-
cation (MEC; Ministério da Educacdo, 2020) granted Ordinance No. 343, of March 17, 2020, allow-
ing educational institutions to develop their classes in digital media.

Table 1. Assertions used to identify TPACK in teaching practice

My teacher...

Content Knowledge - CK
(A) ... demonstrated sufficient scientific knowledge of chemistry.
(B) ... thought about the scientific contents of chemistry as an expert on the subject.
(C) ... deeply understood the scientific contents of chemistry.

Pedagogical Knowledge — PK
(D) ... was able to expand my thinking ability through challenging tasks.
(E) ... guided me to adopt appropriate learning strategies.
(F) ... was able to monitor my learning.

Pedagogical Knowledge of Content — PKC
(G) ... managed to deal with the most common misconceptions | had.
(H) ... addressed different teaching strategies to guide me in thinking and learning chemistry.
(1) ... managed, in different ways, to help me understand chemical knowledge.

Technological Knowledge — TK
(J) ... presented effective technical skills when using technologies in remote teaching.
(K) ... knew how to solve technical problems related to technology during remote teaching.
(L) ... used various internet tools and social media in his classes.

Pedagogical Technological Knowledge — PTK
(M) ... was able to use technology to insert myself into real-world situations.
(N) ... helped me to use technology and get data, plan and verify my learning.

collaboratively.

(O) ... helped me use technology to build different forms of knowledge representation and to work

Technological Knowledge of Content — TKC
(P) ... used computer programs and software created for chemistry in his classes.
(Q) ... demonstrated knowing how to use technology to research chemistry.
(R) ... used different technologies to represent chemistry content in their classes.

Pedagogical Technological Knowledge of Content - PTKC
(S) ... taught classes combining technology, chemical content, and teaching strategies.
(T) ... with technology, enriched the classes and facilitated my learning in chemistry.
(U) ... showed technological knowledge, teaching strategies, and chemical knowledge.
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That said, it is stated that from the second section of the questionnaire, the 21 assertions were used
(Table 1) that were separated into named categories of factors, thus constituting a set composed of 3
factors (Table 3), namely: Factor 1. Field of Knowledge mostly Technological; Factor 2: Field of
Knowledge mostly Pedagogical; and Factor 3: Field of Knowledge mostly Scientific. Furthermore, it
should be noted that the data present in the Google Forms platform was downloaded into an Excel
spreadsheet, considering ordinal data, to perform the analysis in Python (Millman & Aivazis, 2011),
via pandas packages (McKinney, 2010), Matplotlib (Hunter, 2007) and Seaborn (Waskom et al., 2017),
summarizing the data in tables and figures.

ANALYSIS PROCEDURES

Based on the profile of the research participants, and considering that it is heterogeneous in all di-
mensions, the Internal Consistency analysis was carried out through the calculation of Cronbach’s
(1951) Alpha Coefficient and the corrected item-total correlation coefficients for all items in the
questionnaire. The maximum value of Cronbach’s alpha is equal to the unity. Here it was calculated
both globally (analyzing the entire construct) and after the elimination of each item, to assess its de-
pendence on each item of the questionnaire. Values above 0.70 (Cortina, 1993) are indicative of
good internal consistency for the use of the scale in the comparison between groups, whereas values
greater than 0.90 are necessary for the use of the scale in the comparison between individuals. Addi-
tionally, the corrected item-total correlation coefficient quantifies the relationship between the item
and the questionnaire’s total score, with values between +1 and -1 (Zijlmans et al., 2019). Such quan-
tities are shown in Table 2.

Table 2. Analysis of Cronbach’s Alpha and the correlations between the assertions

Item Cronbach’s Corrected Item Cronbach’s Corrected Item Cronbach’s Corrected
Alpha total item Alpha total item Alpha total item
eliminating  correlation eliminating  correlation eliminating  correlation
the item the item the item
A 0.947 0.314 H 0.943 0.719 O 0.943 0.753
B 0.948 0.287 | 0.943 0.705 P 0.945 0.597
C 0.947 0.322 J 0.944 0.672 Q 0.944 0.674
D 0.944 0.608 K 0.944 0.622 R 0.942 0.762
E 0.945 0.587 L 0.944 0.694 S 0.942 0.808
F 0.944 0.639 M 0.943 0.702 T 0.942 0.765
G 0.945 0.579 N 0.942 0.773 U 0.943 0.742

Cronbach’s Alpha of the entire questionnaire: 0.947

After evidencing the invariability of Cronbach’s Alpha Coefficient (greater than 0.90) by eliminating
each of the statements, the Exploratory Factor Analysis of the questionnaire was carried out to un-
derstand the best way to group its various items in the latent variables, thus impelling evidence for its
validity. As the number of research participants was higher than recommended (300 subjects), com-
bined with the fact that the ratio between the number of participants and the number of Likert items
was greater than 15:1, greater than the recommended minimum ratio of 10:1 (Costello & Osborne,
2005), the analysis proved to be appropriate. Next, Bartlett’s Sphericity test was performed to verify a
possible correlation between the observed variables, using the comparison between the correlation
matrix and the identity matrix. As a result [X2 = 5393, p = 0], Bartlett’s test presented a p-value equal
to zero, indicating that the sample was statistically significant, that is, the observed correlation matrix
differs from the identity matrix.

The following analysis took place through the application of the Kaiser-Meyer-Olkin (KMO) crite-
rion, also known as the sample adequacy test, which analyzes whether the data set is capable of
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factoring. The result represents the degree to which each of the observed variables can be predicted,
without error, by the other variables in the data set. After all, the KMO is an estimate of the propor-
tion of variance between all variables, where the values are between 0 and 1; a value less than 0.60 is
considered inappropriate. Thus, as shown in Table 3, the Global Value of KMO was 0.947.

Table 3. Analysis of the Kaiser-Meyer-OlKin criterion for each assertion

Item KMO Value Item KMO Value Item KMO Value
A 0.868 H 0.950 (0] 0.937
B 0.864 I 0.940 P 0.961
C 0.837 J 0.932 Q 0.954
D 0.963 K 0.919 R 0.960
E 0.933 L 0.964 S 0.966
F 0.939 M 0.976 T 0.969
G 0.955 N 0.945 U 0.968

Considering that the values shown in Table 3 were above 0.80, the Exploratory Factor Analysis was
carried out in Python (Persson & Khojasteh, 2021), using principal axis factoring as a factor extraction
method, since the data showed a non-normal distribution by the Shapiro-Wilk test (Shapiro & Wilk,
1965). The rotation method chosen was the oblique rotation method, ‘promax’, as this allows the fac-
tors to be correlated. The choice of the number of factors can be performed using the Kaiser crite-
rion or the slope graph, both based on eigenvalues. Using the calculated eigenvalues, a Screeplot was
plotted, a graph that lists the eigenvalues in descending order, used to determine the number of fac-
tors to be retained in an exploratory factor analysis. The test, introduced by Cattell (1966), suggests
keeping as many factors as there are eigenvalues before a “sharp bend” or “elbow” in the graph.

RESULTS

In Figure 3, the relationship between gender, age group, undergraduate course, and region of the
country of research participants is presented.

Origin / Gender / Age / Course

North

Midwest

=]
=1
|
=
=]

- 18 South Southeast

Lic. Chemistry

Bach. Chemistry

Lic. and Bach. Chemistry
Lic. Another field

\/,/"/Northeast
Bach. Another field

Figure 3. Relationship between the categories that expose the profile of the subjects
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It is worth noting that Brazil is a continental country divided into five geographical regions: North,
Northeast, Midwest, Southeast, and South. In summary, from Figure 3, it can be seen that 5.5% (n =
21) of the respondents are aged less than or equal to 18 years, with the majority (n = 8) from the
southern region of the country and the feminine gender (n = 15). Subjects aged between 19 and 24
years comprise the highest percentage of the group (61.7%, n = 234), with the majority from the
South region (n = 137) and females (n = 158). No different, females (n = 39) and the southern re-
gion of the country (n = 45) include subjects aged between 25 and 30 years (18.3%, n = 69). The
southern region of the country also appears with the largest number of respondents for subjects
aged between 31 and 36 years (6.6%, n = 25) and also for those aged between 37 and 42 years

(4.7 %, n = 18), with females comprising the largest group (n = 14; n = 10, respectively). Finally,
there is the group of subjects aged 43 years or older, which is represented by 3.2% (n = 12) of the
group, 5 males (1 from the North region, 1 from the Northeast region, 1 from the Midwest region
and 2 from the South region) and 7 females (South region). The south region of Brazil is the third
most populated region in Brazil; therefore this is why it has the highest number of respondents.
However, another possible reason for its higher representation in this study was that two (of the
three) researchers in this study come from institutions located in the South, therefore potentially hav-
ing a greater influence on the engagement of the respondents. All data are presented in Table 4.

Table 4. Distribution of survey participants by region, sex, and age

Subgroups Number of respondents

Female 243

Sex Male 133
Other 3

<18 21

19 to 24 234

Age 2510 30 69
31 to 36 25

371042 18

> 43 12

Midwest 34

Northeast 61

Region North 12
Southeast 47

South 225

From the heat map with factor loadings and the slope graph (Figure 4), the items were divided into
three factors, which explain 54.66% of the total variance.

Based on what is shown in Figure 4, Table 5 was plotted, in which the three factors and the corre-
sponding items of the instrument are presented. It is noteworthy that Factor 1 presents the Content
Knowledge (CK), while Factor 2 presents assertions related to Didactics, with assertions D, E, and F
intended for Pedagogical Knowledge (PK) and assertions G, H, and | refer to Pedagogical Content
Knowledge (PCK). Accordingly, Factor 3 is related to the use of technologies, considering that asser-
tions J, K, and L deal with Technological Knowledge (TK), assertions M, N, and O of Pedagogical
Technological Knowledge (PTK), the assertions P, Q, and R of the Technological Content
Knowledge (TCK) and the assertions S, T, and U of the Pedagogical Technological Knowledge of
the Content (PTKC).
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Figure 4. (a) Heat map with factorial categories; (b) Slope graph

Table 5. Questionnaire factors and items

Items related to the statement: MY TEACHER ... Load
Factor 1: Field of Knowledge mostly Scientific F1
A: ... demonstrated sufficient scientific knowledge of chemistry. 0.695
B: ... thought about the scientific contents of chemistry as an expert on the subject. 0.597
C: ... deeply understood the scientific contents of chemistry. 0.809
Factor 2: Field of Knowledge mostly Pedagogical F2
D: ... was able to expand my thinking ability through challenging tasks. 0.648
E: ... guided me to adopt appropriate learning strategies. 0.811
F: ... was able to monitor my learning. 0.802
G: ... managed to deal with the most common misconceptions | had. 0.639
H: ... addressed different teaching strategies to guide me in thinking and learning chemistry. 0.762
I: ... managed, in different ways, to help me understand chemical knowledge. 0.739
Factor 3: Mostly Technological Field of Knowledge F3
J: ... showed effective technical skills when using technologies in remote teaching. 0.756
K: ... knew how to solve technical problems related to technology during remote teaching. 0.747
L: ... proved able to use various internet tools and social media in his classes. 0.831
M: ... was able to use technology to insert myself into real-world situations. 0.642
N: ... helped me use technology to gather information, plan and verify my learning. 0.641
O: ... helped me use technology to build different forms of knowledge representation and 0.653
work collaboratively.
P: ... managed to use computer programs and software created for chemistry in his classes. 0.715
Q: ... demonstrated knowing how to use technology to research chemistry. 0.775
R: ... used different technologies to represent chemistry content in their classes. 0.740
S: ... taught class combining technology, scientific chemistry content and teaching strategies.  0.732
T: ... with technology, enriched his classes and facilitated my learning in chemistry. 0.771
U: ... demonstrated technological knowledge, teaching strategies and chemical knowledge. 0.710

Based on the data presented in Table 5, the values were measured using the Commonality, which is
characterized by the sum of the squared factor loadings of each measured variable and it serves to
evaluate the performance of the model: the greater the commonality, the greater the explanatory
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power of that variable by the factor. The total commonality of the assertions is 11.4797 which, di-
vided among the 21 variables, indicates an average of 0.5466; that is, an average efficiency of around
54.66% of the model in explaining the variation of each variable in the test. Based on the data, it was
decided to carry out an analysis of the internal consistency of the factors and possible differences
between them, which was measured using Cronbach’s alpha coefficient. According to Table 6, it can
be seen that the three factors had alpha coefficient values above satisfactory (0.70).

Table 6. Factor analysis from Cronbach’s Alpha

Factor Cronbach’s Alpha Mean Standard Deviation
F1 0.944 2.639 0.974
F2 0.893 2.762 0.973
F3 0.747 3.598 0.606
Complete

questionnaire 0.947 2.811 0.985

To analyze the differences in the mean scores, the non-parametric Kruskal-Wallis test (Kruskal &
Wallis, 1952) was used since the mean scores showed non-normal behavior by the Shapiro-Wilk test.
Furthermore, Dunn’s (1964) post hoc test was used to understand the differences between each pair
of factors adopted in the research. The mean scores of the different factors were all significantly dif-
ferent at a significance level of 99%, while statistically significant differences were found between the
mean scores of the pairs of Factors 1 and 3 (p = 0.00) and 2 and 3 (p = 0.00), with no significant dif-
ference between Factors 1 and 2 (p = 0.11). These results indicate that, globally, Factor 3 has the
highest mean score, suggesting that respondents were more likely to agree with assertions related to
the area of knowledge specifically linked to science, corresponding to Content Knowledge, thus re-
vealing something quite healthy, when it is thought that mastering the content of the discipline that is
taught is a necessary action to be able to develop the teaching process. Factor 2, corresponding to the
mostly pedagogical field of knowledge, had the second highest average score, while the first factor,
characterized by the field of knowledge that requires technological knowledge, from Technological
Knowledge to Pedagogical Technological Knowledge of Content, was in the last position, with a
value lower, including the general mean of the instrument.

The average level of agreement per factor is shown in Figure 5, and it is possible to highlight an aver-
age percentage of positive self-perception (which encompasses the options “agree” and “strongly
agree”) decreasing towards Factor 3 (~95%) > Factor 2 (~62%) > Factor 1 (~56%). In this support,
based on the data, the differences between the average scores for the different groups are presented
in detail in Table 8.

F1:

F3:

&

' &

e

Il Strongly Disagree Disagree N Agree Il Strongly Agree ‘

Figure 5. Average agreement by factor
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Table 8. Average scores by category

Categorical Variables
Gender Age

M F @) <18 | 19-24 25-30 31-36 37-42 >43
F1 2.646 2.637 2.528 253 2.56 2.56 291 2.88 2.80
F2 2.763 2.758 2.944 2.37 2.60 2.64 2.92 2.89 3.01
F3 3.598 3.595 3.777 2.49 2.85 2.92 3.14 3.14 3.30

Region Teacher Education
N NE MW SE S LC BC LBC LO BO
F1 2.36 251 251 2.63 2.65 2.57 253 2.68 2.33 2.70
F2 2.34 248 260 2.65 271 2.55 2.58 2.73 2.59 2.92
F3 233 252 283 2.94 3.01 2.62 2.96 293 2.78 313

Graduation Course Graduation period
LC BC LBC LO BO 1-2 3-4 5-6 7-8 9-10
F1 2.54 262 270 2.72 222 2.64 251 2.58 2.60 2.74
F2 2.57 267 274 2.83 233 2.56 2.58 2.64 2.76 2.82
F3 2.75 291 3.03 331 3.00 2.69 2.85 291 3.00 321

Given the data presented in Table 8, it should be noted that the differences between the mean scores
of the instrument were examined using the Kruskall-Wallis test for all categorical variables (Gender,
Age, Region, Teacher Training, Undergraduate and Graduation period) since they have more than
three “subdivisions”.

DI1SCUSSION

In this field, calling the average score obtained by a certain categorical variable as Level of Agree-
ment, the results attest that, with regard to Factor 3, characterized by the predominantly Technologi-
cal Field of Knowledge, and with a significance level of 95%, there are no statistically significant dif-
ferences between the variables: i) Gender and Level of Agreement; ii) Region and Level of Agree-
ment; and iii) Graduation Period and Level of Agreement. Thus, it can be seen that there are statisti-
cally significant differences for the variables Age, Course, and Teacher Education (the latter for a sig-
nificance level of 90%), when compared with the Level of Agreement, indicating that the differences
observed in the mean scores of Table 6, for these three categorical variables, are not the result of
chance. Thus, for these three variables (which were statistically different), Dunn’s post hoc test was
carried out, to determine the differences between the Level of Agreement and each of the subdivi-
sions of the three categorical variables mentioned above, taken twice to two. For the Age variable,
through Dunn'’s test, statistically significant differences can be seen between the age groups 19 to 24
years and 31 to 36 years, as well as between 25 to 30 years and 31 to 36 years. For the other two varia-
bles (Teacher Training and Undergraduate Course), no significant differences were found between
the variables when taken two by two, demonstrating that the scores of the two variables had no di-
rect significant effects on the mostly Technological Field of Knowledge.

In this bias, it is possible to affirm that subjects aged between 31 and 36 years old differ statistically
from those with younger age, indicating that Factor 1 exerts a significant influence on the degrees of
agreement for subjects in this age group. This design may be a derivation that subjects aged between
31 and 36 are not part of the so-called “digital natives,” which means saying that, perhaps, for them
there is no transformation in the way the teacher presents or not skills and competences when using
technologies in remote teaching, as well as solving or not solving technical problems of a technologi-
cal nature, among others, using or not using different internet tools and social media during classes.
Apparently, these subjects care more about the learning process, which can be related only to
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scientific and pedagogical activities, than about the specific path during the process. In other words, it
is understood that Factor 1, as it presents a predominantly Technological Field of Knowledge, pre-
sents a distinction in the degrees of agreement between subjects born in different decades. This cor-
roborates the ideas of Soong and Tan (2010) because, for these students, the teacher must be able to
transmit the information known correctly and at the right time; that is, the content of the correct
material through the use of good pedagogical activities, regardless of the use of technologies.

Furthermore, it can be inferred that subjects aged between 31 and 36 years are those who are in an
advanced period of the undergraduate course, in relation to the others, which means that, regardless
of the use of technologies in the pandemic period for pedagogically stimulating learning and the in-
sertion of subjects in the world of chemistry, their teachers were able to demonstrate scientific
knowledge in a macroscopic, symbolic, and submicroscopic way. Perhaps this process occurs fre-
quently in the physical laboratories of universities, which characterized the thinking of the subjects in
congruence with the teaching actions, even if these did not occur during the pandemic period, thus
statistically differentiating the thinking of subjects aged between 31 and 36 years old, who have al-
ready experienced face-to-face actions with their teachers, from those aged between 19 and 30, who
possibly started their graduation at the beginning of the pandemic.

In line with this, studies conducted by Bedin and Cleophas (2022) reveal that the age group of
subjects has a statistically significant influence on the field of technological knowledge, essentially in
relation to the skills and competencies of their teachers in the act of teaching. The findings reveal
that younger students have different perceptions than older students regarding their teachers’ ability
to appropriate technology to use software created for chemistry in their classes, and also to build
different ways of representing knowledge and working collaboratively. Carlini (2008) justifies this
design by stating that teachers have become attached to the process of transmitting knowledge, and
the insertion of technological tools in higher education, for example, requires the teacher has a
continuous need to adapt in their daily activities, which has hindered the appropriation and use of
technologies by teacher educators.

Analyzing Factor 2, fundamentally comprising the predominantly Pedagogical Field of Knowledge, it
can be seen that, except for the variable Gender, the other variables showed statistically significant
differences when their mean scores were compared. Below, provisional interpretations are given that
would need to be tested in future studies, given that, when Dunn'’s test was applied to each of these
categorical variables, it was briefly obtained.

i) Age: it was possible to notice that younger people (mainly those still in their teens - up to 18
years old) tend to present a much lower agreement than older students regarding the under-
standing of the pedagogical actions of teachers being able to make subjects expand their un-
derstandings and, among other processes, learn through different biases. This finding may
derive from the idea that younger subjects are able, through time and through cognitive and
motor skills, to individually expand their learning horizons, managing to deal with their own
mistakes and, among other pedagogical actions, to think and learn chemistry in a different
multilevel way.

i) Region: statistically significant differences were found between the average scores of the
North and Northeast regions when compared to the average scores of the South region,
showing a difference in understanding of the teacher’s pedagogical skills. This assertion may
be linked to issues of infrastructure and didactic conditions, as well as human resources pre-
sent in the departments of the different universities. After all, historically, in Brazil, the
North and Northeast regions face different difficulties with regard to the teaching of chemis-
try; such as, for example, lack of access to technologies, shortage of qualified teaching work-
force, and scientific resources for understanding science chemistry at the macroscopic and
submicroscopic levels.
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iii) Teacher Training: statistically significant differences were observed between the mean
scores of students who believe that their teachers have a Licentiate degree in Chemistry with
those who think that their teachers have a Licentiate degree and a Bachelor’s degree in
Chemistry and with those who believe that their teachers have a Bachelor’s degree in another
area. In addition, distinctions were noticed between the mean scores of students who recog-
nize that their teachers have a Bachelor’s degree in Chemistry with those who believe that
their masters have a Licentiate and a Bachelor’s degree in Chemistry, indicating that teacher
training implies the pedagogical actions of the teacher. This investigation is directly related to
the scientific-pedagogical action of the teacher, especially because Factor 2 considers the
Field of Knowledge mostly Pedagogical. In other words, subjects who believe that their
teachers have a Licentiate’s degree differ from those who believe that teachers have a Bache-
lor’s degree through didactic action during the pandemic, while the perception of those who
tile the training of their teachers as Licentiates and Bachelors derives from a strongly linked
pedagogical action to a specific knowledge of scientific knowledge.

iv) Graduation Course: statistically significant differences were observed between the average
scores of the Licentiate in Chemistry students in relation to the Licentiate and Bachelor of
Chemistry students, and of the Licentiate students in another area, indicating that the
teacher’s pedagogical practice is understood differently depending on the student course.
This investigation can demonstrate that the students of Licentiate in Chemistry differ from
those of Licentiate and Bachelor of Chemistry because they believe, perhaps, that teaching
skills should extrapolate the field of scientific knowledge, looking for an expressive relation-
ship in the pedagogical way of teaching the macroscopic world, symbolic and submicro-
scopic of chemistry, making it possible to measure agreement in relation to resources, and
teaching actions adopted to encourage and guide subjects to think about chemistry.

v) Graduation Period: it was possible to find significant differences between the average
means of students in the initial semesters (1st to 4th semesters) when compared to the
scores obtained from students at the end of the course (8th to 10th semesters). This charac-
teristic can be understood from two distinct but complementary moments. That is, students
in the initial semesters may have started their undergraduate courses during the pandemic,
which made it impossible for them to evaluate teaching actions of a pedagogical nature in
their entirety. On the other hand, this falls on the students of the final semesters, who may
have adopted the agreement in relation to the assertions of the Field of Pedagogical
Knowledge from the experiences with their teachers before the pandemic, alluding to di-
dactic practices not only in the pandemic.

In summary, regarding the predominantly Pedagogical Field of Knowledge, it is clear that the sub-
jects who are at the beginning of the schooling process in Higher Education, as well as those who
are part of a Bachelor’s training course, present perceptions and knowledge that are different from
those who are at the end of the training course and those who are doing a Licentiate course, essen-
tially on the skills of the teacher to expand the student’s thinking through challenging tasks, to guide
him to adopt appropriate learning strategies and, among others, to achieve, in different ways, help
him to understand chemical knowledge. This finding derives from the conception that final-year stu-
dents, as well as those who are studying for a Licentiate degree, can have a more acute and grounded
consideration of the pedagogical capabilities of their teachers, managing to measure more solid de-
grees of agreement or disagreement, whether from living with teachers at different times and in dif-
ferent disciplines (Age and Period of the Course) or through in-depth studies on theories that sup-
port pedagogical and curricular knowledge (Teacher Training and Course). However, these students
are unaware that the quality of teaching does not depend only on the mastery of content knowledge
that teachers have since it is necessary to consider fundamental aspects in teaching practice, such as
questions about learning styles and assessment (Saraguro, 2020).
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Still, in common with the findings in the research of Cleophas and Bedin (2022), it can be stated that
the mostly pedagogical field exerts influence on the subjects’ conception as to age and period in the
course, indicating a failure in the teacher’s pedagogical ability in the sense of provoking and monitor-
ing student learning, perhaps by the cultural distance of age or by cognitive maturation due to the
time in the course. The research of Silva et al. (2021) adds to this by demonstrating that, depending
on the training course, the subjects diverge in relation to elements in the pedagogical field, specifically
regarding the ability of the teacher to use different strategies and tools that facilitate learning and
stimulate students to collaborate.

Furthermore, in relation to Factor 1, referring to the mostly Scientific Field of Knowledge, it is re-
tained that this was the only one to present statistically significant differences in all categorical varia-
bles (Gender, Age, Region, Teacher Training, Course, and Period). We launch provisional interpreta-
tions below, however, it is quite pertinent that they can be tested in future studies. Thus, performing
Dunn’s test, the following conclusions were reached:

i) Gender: There were statistically significant differences between men and women, indicating that
women tend to agree more with the idea that the professor has demonstrated significant mastery
of the scientific knowledge being taught. This finding can reveal beliefs about the source of
knowledge, as women can incorporate a very naive perspective (Chen, 2012) in relation to teach-
ing. However, it should be noted that cognitive ability is supported by the concept that individu-
als operate certain types of information and, therefore, they differ cognitively because they ex-
hibit abilities to a different degree (Marafion, 2014).

i) Age: There was a great distinction between the level of agreement obtained by younger students
when compared to more experienced students, in the age group over 37 years. This investigation
may be related to the older subjects’ ability to concentrate, as well as their experience in relation
to the objects of knowledge of chemical science, given the time of studies in the course, facilitat-
ing their understanding of the macroscopic, symbolic, and submicroscopic worlds of science,
when presented scientifically by the teacher.

iii) Region: There were statistically significant differences between the average scores obtained by
students from the North and Northeast regions (which showed a lower level of agreement) when
compared to those from the Midwest, Southeast and South regions, in addition to differences
between the Midwest and South regions, where it was understood that the teacher thought and
mastered the chemistry content like an expert. As already mentioned, the North and Northeast
regions suffer from a lack of resources in relation to scientific research issues, which can even
affect the maturation and updating of the scientific knowledge of professors, since a professor
remains in constant improvement. There is no divergence between the South and Southeast re-
gions because it is the Brazilian regions that, geographically, allow a greater relationship of re-
search, allowing professors to have a scientific exchange.

iv) Teacher Training: The difference was significant between those students who believe that their
teachers have a Licentiate degree in Chemistry when confronted with the average scores of those
students who claim that their teachers have a Licentiate degree and a Bachelor’s degree or a
Bachelor’s degree in another area, demonstrating a divergence between the conceptions of that
the teacher knows and scientifically masters the chemical science. This characteristic is specific to
a group of professors who do research in applied chemistry, notably those that students believe
to have a Bachelor’s degree, which allows them to have a greater understanding of phenomenol-
ogy, be it macroscopic, symbolic, or submicroscopic, greater. This effect makes it possible, even
during the pandemic, to present sufficient scientific knowledge about chemistry, as well as dis-
play a deep understanding of them.

v) Graduation Course: Licentiate students in another area showed a higher level of agreement
than the others, and this difference was statistically significant, especially in comparison with the
level obtained by Licentiate in Chemistry, Bachelor in Chemistry, and Licentiate and Bachelor of
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Chemistry students. Therefore, Licentiate students in another area may have a reduced
knowledge, when compared to Chemistry, Licentiate, or Bachelor students, in relation to the ob-
jects of knowledge of this science, and thus, there is disagreement regarding the agreement in the
Field of Knowledge mostly Scientific. That is, a Licentiate in Physics student, for example, when
having a chemistry class with a chemistry teacher, regardless of the teacher’s level of abstraction,
exposure, and thinking in relation to chemical science, will possibly have a perception that the
teacher thinks like an expert on the subject since the teacher does not have enough knowledge
about chemistry.

vi) Graduation Period: It was possible to perceive differences between the level of agreement ob-
tained by students from the first semesters in relation to students from the last semesters, while
no dissimilarities were observed between the average scores obtained by students in the middle
of the course (3rd to 6th semesters). This finding demonstrates that end-of-course students, be-
cause they have scientific knowledge built up over the years, and matured through studies and
dialogues, do not expressly agree that their teachers think as experts and have sufficient scientific
knowledge about chemistry, unlike students who are starting the graduation process, since they
have just arrived from high school and, possibly, their undergraduate professors have sharper sci-
entific knowledge than their former Basic Education teachers.

In summary, when considering the predominantly Scientific Field of Knowledge, it is possible to
measure that students in the final periods of graduation, and consequently with more experience
(age), have a broader conception and, at the same time, more specific knowledge in relation to the
conceptual content, which allows them to agree or disagree more significantly on the actions of: i)
the teacher having sufficient scientific knowledge about chemistry; ii) the teacher thought about the
scientific contents of chemistry as an expert on the subject; and, iii) the teacher deeply understood
the scientific contents of chemistry. Not differently, Licentiate undergraduate students in another
area of knowledge, different from Licentiate and Bachelor undergraduate students in Chemistry,
agree that their professors master the content of the area and think about it as experts, perhaps be-
cause chemistry, being a phenomenological science, presents models and theories that can, over time
and from other experiments, be improved, which makes teachers who do not constantly improve
themselves feel difficulties in understanding the knowledge of their own area of knowledge.

In corroboration, it is believed that the existence of a significant difference between the subjects of
the different regions of Brazil, regarding the perceptions about the competencies and teaching abili-
ties related to the Field of Scientific Knowledge, occurs due to the low concentration of improve-
ment courses in Chemistry for professors from the North and Northeast regions, making them pre-
sent, in the evaluation of their students, knowledge that is not in-depth in relation to Chemical Sci-
ence. Finally, it is judged that women, as they show more attention and organization in their studies,
especially on exact sciences, agree that their teachers dominate the Chemistry content and think
about it as an expert, given that when they have a greater number of connections between nerve cells
in the brain, women are able to learn more easily, perhaps understanding that the derivation of this
process is due to the scientific abilities and skills of their teachers. However, all provisional interpre-
tations need to be tested in further studies; therefore, future research may also consider replicating
this study, collecting information that can deeply investigate the influence of the variables adopted
here.

CONCLUSION

The objective of the present investigation was to know the perception that Chemistry higher educa-
tion students have about their Chemistry teachers in relation to the knowledge proposed in the
TPACK model. The results allow us to conclude that, in order to promote more effective instruction
by integrating technological, pedagogical, and scientific knowledge with an emphasis on macroscopic,
symbolic, and submicroscopic levels, continuing education by Brazilian university professors of
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Chemistry becomes necessary, especially related to the mostly Scientific Field of Knowledge (Factor
1), which showed the lowest level of agreement on the part of the interviewees.

Regarding the integration of Johnstone’s triangle with the TPACK conceptual structure, it is assumed
that the structuring of science under the three aspects of the triangle from the teaching domain of
the TPACK structure conjectures the ease of students’ cognitive appropriation in the macroscopic,
submicroscopic, and symbolic embodied in the objects of chemical knowledge. Therefore, the repre-
sentational character of chemical knowledge pedagogically based on digital technologies allows stu-
dents to develop their imagination and create submicroscopic hypotheses and explanatory models
based on the analyzed data and macroscopically observed prominences through the symbolic ability
to represent specific elements of Chemical Science, using them to build meaningful knowledge.

This study has some limitations. First, the results were based only on a statistical analysis of the data,
while more detailed information was not collected. For example, no individual interviews were con-
ducted and no fine-grained analysis of the alignment or misalignment of the survey was carried out
according to each participant and the scores assigned to the questionnaire. Thus, to develop a more
refined understanding of chemistry students’ perceptions of their professors’ classes, empirical study,
especially qualitative studies, in harmony with quantitative research, is highly necessary.

Second, it was not possible to survey the number of students who received the link to the question-
naire, since the Course Coordinators were contacted and sent the link to the students; therefore,
there is no way to measure the research attrition rate. Third, the questionnaire made available to the
research participants did not have a section of discursive questions, where qualitative and quantitative
data could be crossed, demarcating the results of this study in a mixed way and with a less subjective
bias. Fourth, the use of the closed questionnaire in the 21 statements referring to the TPACK is ad-
mitted as a limitation of the research, when it could be adapted by inserting statements referring to
the context of the subjects, the infrastructure of the institutions, and the teaching beliefs.

Future research should, in addition to improving the proposed model that integrates the Johnstone
triangle and the TPACK conceptual framework in teacher education, use elements of the subjects’
context, the institutions’ infrastructure, teachers’ objectives and beliefs (self-efficacy and values), as
well as resources, experiences, and knowledge, to make it more specific and comprehensive and con-
sider the inclusion of open questions to elucidate components that guide the development and pro-
motion of teacher training courses regarding the insertion of technologies in a pedagogical way to
teach chemistry in its different dimensions.

In addition, given the possibility of adapting and reapplying the questionnaire, it is worth considering
the progress of this research in an investigation that centralizes the perceptions of students and
teachers about the concept of becoming a technological teacher in different Brazilian contexts, via
scientific and didactic appropriation of technology able to outline teaching technological skills mani-
fested after the COVID-19 pandemic in and for pedagogical practice. Still, considering the data con-
stitution vehicle, this research can unfold in studies related to the structure of TPACK in Latin
America, in an attempt to help teachers in the appropriation of technologies to link them to viable
approaches in teaching chemistry.

Finally, it is necessary to develop a practical training action with a technological bias in the teaching
of Chemistry, to play an instrumental role in a student’s understanding process. Otherwise, it is nec-
essary to equip undergraduate students and training teachers to be able, in an inter- and intradiscipli-
nary way, to know the objects of knowledge of chemical science in order to improve the pedagogical
and technological way of working them together.
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ABSTRACT

Aim/Purpose The purpose of this study was to examine faculty perceptions of virtual field
placement of preservice teachers at a university in the United Arab Emirates
and to explore the factors that promote or hinder the success of this experi-
ence. Vygotsky's concept of scaffolding was used as the theoretical framework
of this study and to explain the faculty’s engagement with the field placement
experience.

Background The global pandemic of COVID-19 has affected the provision of teacher edu-
cation programs around the world. It forced many universities to implement
emergency remote teaching strategies including virtual field experiences.

Methodology Considering the novelty of this phenomenon, an exploratory qualitative re-
search design was followed to arrive at an in-depth description of the faculty’s
perceptions. A convenience sampling, which is characterized by the deliberate
targeting of information-rich participants, was used to select five faculty mem-
bers who supervised 40 Emirati preservice teachers during their virtual field ex-
perience. Data was collected using semi-structured interviews and analyzed us-
ing thematic analysis.

Contribution The framework put forth in this study could serve as a guideline for teacher ed-
ucation programs, especially field experience preparation.
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Teacher Preparation Programs

Findings It was found that faculty had different perceptions of virtual field experiences.
Although preservice teachers were faced with unprecedented virtual field expe-
riences, collaboration with different stakeholders helped them achieve the learn-
ing outcomes. A main drawback of the virtual field experience, however, im-
pacted preservice Emirati teachers’ motivation about online teaching.

Recommendations  Preservice teachers’ technological skills should be reinforced and built to enable

for Practitioners purposeful and practical technological integration in the teaching and learning
process. Therefore, a holistic inclusion of all stakeholders’ approach is needed
to upskill and develop the competencies of all parties involved in the process
taking into consideration a more enriching collaborative manner. Such a rede-
sign should be examined to assess its validity and efficiency on a wider and
more diverse sample to ensure its reliability and success.

Recommendations  Researchers are recommended to explore the impact of virtual field experience

for Researchers on young children learning and engagement by including all stakeholders in-
volved in the teaching and learning process, especially young students’ parents
since findings showed that children under the age of eight are at a disadvantage
in online learning.

Impact on Society  Implications of the findings of this study show that sustainable virtual field ex-
periences can be attained through a collaborative approach. Collaboration is es-
sential as it enables preservice teachers to succeed in implementing inclusive
pedagogical approaches.

Future Research Further studies can enrich the findings of this paper by expanding the collected
data to provide deeper and more generalizable results. For example, virtual stu-
dent teachers’ and school students’ scores should be collected and compared to
face-to-face scores in order to assess and evaluate the learning itself.

Keywords preservice teachers, virtual field experience, technology integration, collabora-
tive learning, teacher preparation program

INTRODUCTION

The global pandemic, COVID-19, has presented significant challenges in the education sector. The pan-
demic forced many learning institutions to close as a preventative measure to reduce the spread of the
virus. Despite this closure, learning did not stop in the United Arab Emirates (UAE) as schools and uni-
versities implemented emergency remote teaching strategies very fast. The transition from face-to-face
classes to online learning was not a big issue in ordinary theory modules. The challenge was with practical
subjects, for example, field experience, which is completed by preservice teachers with learners in schools.
Moyo (2020) postulates that one of the greatest challenges faced by teacher training institutions across
the globe was related to the handling of practicum modules since preservice teachers were used to com-
pleting them in physical classrooms. Because schools switched to online learning, preservice teachers had
no choice but to complete their field experiences virtually.

There was no other way for preservice teachers to do their practicum module without being involved in
the teaching experience as it is the initial and most influential opportunity that will cultivate the develop-
ment of their teaching practices (Cohen et al., 2013; La Paro et al., 2014; Rock et al., 2012). During field
experience, teachers practice and evaluate the knowledge they have built through their formal years of
education. However, the unprecedented pandemic forced schools to shift to online learning and, as a re-
sult, the field placement needed to shift to an online or virtual mode. Recent literature (i.e., Ersin et al.,
2020; Varela & Desiderio, 2020) indicated the need for teacher preparation programs to prepare preserv-
ice teachers with new skills and strategies that would equip them for online teaching in virtual field place-
ments. For instance, the virtual field placement demands for preservice teachers to have digital knowledge
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and literacy, online classroom management skills, online assessments, and evaluations of students’ aca-
demic needs without being able to see them or interact with them (Varela & Desiderio, 2020).

There exists ample literature that focuses on preservice teachers’ attitudes, perceptions, and experiences
of virtual field experiences during the time of COVID-19 (Ersin et al., 2020; Hojeij & Baroudi, 2021,
Mardiana, 2020). These include preservice teachers’ experiences of virtual field experience (Hojeij & Ba-
roudi, 2021), attitudes (Mardiana, 2020), and competencies (Ersin et al., 2020). However, there is a dearth
of scholarship on the effects of field experience on preservice teachers (Soong et al., 2020) and faculty
perceptions of virtual field placement experience in teacher education programs. A lack of knowledge in
faculty perceptions is worth examining as they help improve the state of remote teaching and learning in
general and virtual field experiences in particular as their thoughts (faculty) impact preservice teachers’
performance (Serife & Gokdas, 2021). Considering the novelty of the phenomenon of virtual field place-
ment, it becomes significant to explore faculty’s perceptions as these perceptions influence their role and
the support they provide to prepare their students (preservice teachers) and help them overcome chal-
lenges they might face (Hojeij et al., 2021). To this end, the study aims to answer these research questions:

1. What are the factors that influence faculty’s perceptions of virtual field experience placement?

2. To what extent does the collaboration between key stakeholders impact the success of the virtual
field placement?

3. How can teacher education programs improve virtual field placement?

LITERATURE REVIEW

VIRTUAL FIELD EXPERIENCE

Whether field experience is completed virtually or face-to-face, it remains the most indispensable element
for preservice teachers’ training. The field experience engenders professional transformation, reflection,
and growth among preservice teachers (Moyo, 2020). Smith and Lev-Ari (2005) concur that field experi-
ence is a valuable component of teacher training as it prepares them to handle classroom realities (Grud-
noff, 2011) and enables preservice teachers to link theory with practice in an authentic classroom setting
(Ersin et al., 2020). Although COVID-19 compelled educational institutions to carry out field experience
virtually in many different countries, it provided preservice teachers with the opportunity to practice
teaching and it boosted their digital literacy (Ersin et al., 2020; Hojeij & Baroudi, 2021). This is why Serife
and Gokdas (2021) recommended that all preservice teachers should be afforded an opportunity to do
virtual field experience at least once in their study program. This prepares them to be able to teach effec-
tively and to provide adequate support to all children in a physical classroom and online. Hixon and So
(2009) contended that when preservice teachers participate in traditional face-to-face field experience,
their opportunities are limited to what happens in a single classroom with one mentor school teacher.
This is different from virtual field experience, which enables preservice teachers to be exposed potentially
to different teaching environments and strategies. Therefore, it is important for preservice teachers to be
exposed to teaching in a physical classroom as well as online as this is a needed contemporary skill set in
education (Cahapay, 2020).

Such skills are needed not only during the time of COVID-19 but also beyond the global pandemic. The
five essential benefits of using technology in field experience projected a decade ago, are detected in the
current situation where practicum is conducted online. These benefits are: (a) exposure to various teach-
ing/learning environments, (b) creation of shared experiences, (c) promoting reflectivity, (d) preparing
students cognitively, and (e) learning about technology integration (Hixon & So, 2009, p. 296). When the
global pandemic of COVID-19 is over, teaching and learning are less likely to return to the way it was
before, as articulated by the International Commission on the Futures of Education (2020, p. 3) “We can-
not return to the world as it was before.” This has implications in the education sector as schools may im-
plement online teaching modalities, which means offering virtual field experiences for preservice teachers.
Cahapay (2020) postulates that the education sector is likely to adopt online learning strategies when the
current pandemic is over. Sintema (2020) concurs that in the Zambian context, digitized virtual
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classrooms are likely to occur, which makes the need for a virtual field experience indispensable. This is
S0, because “many schools are headed towards complete online modality or blended learning modality in
instruction” (Cahapay, 2020, p. 3) after COVID-19.

FIELD EXPERIENCE IN DIFFERENT CONTEXTS

Oziidogru (2021) argues that one of the challenges faced by Turkish students during remote learning is
that they could not do practice-based courses (such as practicum teaching) effectively as they used to do
prior to COVID-19. Preservice teachers were reported to have faced pedagogical, technological, and so-
cial-emotional related challenges that made it hard for them to complete their field experiences
(Ozidogru, 2021). Students found it difficult to function in online classes independently, which affected
lesson time allocation and efficiency (Evagorou & Nisiforou, 2020). This is different from what Ersin et
al. (2020) reported, that in Turkey, online field placement was successful as preservice teachers were able
to teach effectively and overcome technical problems.

Flores and Gago (2020) contended that, in Portugal, initial teacher education was faced with a challenge
for preservice teachers to complete virtual field experience. Preservice teachers had different experiences
with field placement. They did not find the switch from the physical classroom to the online experience
easy. As a result, preservice teachers in Portugal who did virtual field experiences encountered some con-
straints that included the lack of internet access or lack of equipment, as well as a deficit in terms of digi-
tal literacy. In some cases, pupils did not possess the required equipment either because they did not have
a laptop or a tablet; consequently, they had to share the same equipment with other family members. In
other cases, there was no internet access or there were technical problems. In addition, some pupils found
it difficult to navigate the online platforms to communicate and to find the tasks requiring a solution
(Flores & Gago, 2020, p. 6).

Virtual field experiences are dependent on the availability of infrastructures such as the internet and elec-
tronic devices. In the Zimbabwean context, Moyo (2020) states that field experience could not occur at all
as the country did not have any infrastructure that enables virtual field experience to take place. If the
country does not have a system enabling school children to do online learning, there will be no way for
preservice teachers to carry out the field experience. Serife and Gokdas (2021) reported that preservice
teachers who participated in their study claimed that if they had a choice, they would opt for face-to-face
field experience over the virtual one. The majority of the preservice teachers who preferred a face-to-face
experience chose it because of the physical interaction that happens between the teacher and learners and
amongst the learners themselves. This is similar to a study conducted in Australia where teachers had
concerns about students’ engagement online (Cruickshank et al., 2021). Engaging students online pre-
sents difficulties, but they are surmountable; if the person is adequately skilled, it can be achieved.

Draves (2013) argues that students’ engagement in online learning is pivotal and that it leads to meaning-
ful learning and the achievement of educational goals. Students’ interaction in online learning requires a
social cognitive presence, and a teacher’s presence to be established, resulting in the creation of an online
learning community (Garrison et al., 2001).

FACULTY'S PERCEPTIONS OF FIELD PLACEMENTS

While worldwide literature focuses on measuring the perceptions, attitudes, and skills of preservice teach-
ers in their field placements (i.e. Evagorou & Nisiforou, 2020; Luo et al., 2017), exploring faculty’s per-
ceptions is as equally important as these influence the quality of coaching and supervision offered. In the
field placement, the faculty’s role is more of a mentor who scaffolds the learning experience of preserv-
ice teachers. As such, the theoretical framework of this study is based on Vygotsky’s (1978) concept of
scaffolding that entails a more knowledgeable or skilled individual (the faculty) supporting a lower-skilled
individual (the preservice teacher) to achieve the targeted goals (practice teaching). The concept of scaf-
folding and the zone of proximal development generate from Vygotsky’s (1978) sociocultural theory. The
zone of proximal development is described as the distance between what learners can do themselves and
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what they can achieve with the help of others. Therefore, scaffolding stimulates learners to learn, per-
form, and solve complex tasks that they cannot do on their own (Chen & Law, 2016).

In the context of this study, scaffolding happens when faculty interacts, discusses, and collaborates with
preservice teachers to increase their performance and help them solve complex problems and challenges.
The faculty acts as a mentor guide and supports preservice teachers with the implantation of teaching
methodologies in real classrooms. Faculty ensures that preservice teachers are designing engaging lesson
plans and assessments that are aligned with the learning outcomes. They model effective teaching tech-
niques and monitor preservice teachers’ performance and competencies (Clark et al., 2015). That being
said, the perceptions and attitudes of faculty towards the field placement experience are highly connected
with the quality of scaffolding and supervision offered and impact the overall field placement experience.
This finding is evident in a recent study conducted in the UAE where eleven faculty supervisors revealed
the factors in field placement that can directly impact their attitudes (Hojeij et al., 2021). Having a well-
structured field placement program where the roles of preservice teachers, school mentors, and faculty
supervisors are identified and agreed upon from one side and increasing the communication channels and
collaboration between faculty, the school mentors and preservice teachers from the other side are among
the factors that impact faculty’s attitudes and enhance their experience (Boholano, 2017; Hojeij et al.,
2021). Luo et al. (2017) highlighted the importance of building strong relationships and channels of col-
laboration between main key stakeholders for a positive online teaching experience for preservice teach-
ers. This result had a greater impact on preservice teachers’ perceptions of online teaching as they began
to feel that online education could be equivalent to traditional education (Luo et al., 2017, p. 1). On the
other hand, teaching young children online posed many challenges for preservice teachers and faculty as
children learn best using hands-on activities and play, which are hard to attain in online learning (Kim,
2020). About 80% of the teachers reported that it was not easy to teach and engage with young children
online (Fauzi & Khusuma, 2020). A survey conducted with more than 3,275 parents in the Chinese con-
text found that the majority preferred face-to-face instruction when teaching young children (Dong et al.,
2020).

Earlier studies like Boholano (2017) and Zeichner (2010) stressed the need for field placement programs
to be well coordinated and structured so faculty can succeed in preparing preservice teachers to over-
come the various challenges of teaching practices. It is also suggested that universities establish a system
of rewards and recognitions for faculty to encourage them for conducting action research to solve con-
textual problems and advance the quality of field placement programs (Zeichner, 2010). Enhancing fac-
ulty’s attitudes about the impact of the field placement on preservice teaching practices is also a catalyst
to improve the quality of this experience. However, little is known about faculty’s attitudes and percep-
tions (Cuenca, 2010), in particular with the sudden shift of these programs from face-to-face to online.
Therefore, more research is needed to provide evidence about the impact of field placement programs
and learn from the lessons that faculty faced during the virtual field placement that took place during the
pandemic. A qualitative approach is adopted to capture faculty’s perceptions in order to understand their
experiences during this phenomenon and obtain a precise and overall picture of reality (Merriam &
Tisdell, 2015).

METHODOLOGY

RESEARCH DESIGN

Online field experience was implemented for the first time in the Early Childhood Education Program in
the context of the study due to the unprecedented pandemic. Considering the novelty of this phenome-
non, an exploratory qualitative research design was followed to arrive at an in-depth description (Merriam
& Tisdell, 2015) of the faculty’s perceptions. This approach helped the researchers follow an inductive
investigative strategy through qualitative means to search for meaning and understanding of the phenom-
enon from the participants’ views. The advantage of the phenomenological approach is that it focuses on
the lived experiences of the subjects and their interpretations in order to depict the essence of the
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phenomenon. Hence, the role of the researchers in the phenomenological approach was to analyze and
compare these interpretations in order to draw comparisons and gain insights about the phenomenon
and comprehend its essence.

PARTICIPANTS

Merriam and Tisdell (2015) suggested that studying a small number of subjects would help the research-
ers gain an in-depth understanding of the phenomenon and enrich the findings of the study. This con-
venience sampling assisted the researchers in capturing the essence of the subjects’ experiences and in
discerning shared patterns and developing themes (Creswell, 2009). The sample in this study consisted of
five faculty members in the College of Education at one university in the UAE. All participants had more
than five years experience teaching and supervising students in higher education, they all had PhDs, and
all were responsible for conducting virtual field experiences.

The faculty members experienced the supervision of preservice teachers in an online field placement for
the first time in the period of one full semester during their teacher preparation program. Preservice
teachers are undergraduate Emirati students in an Early Childhood Education Teacher (ECE) preparation
program. This program entails that preservice teachers undertake four field experience placements
throughout their 8-semester course of study at a partner school. This study is conducted during the
eighth semester, where preservice teachers were required to spend ten nonconsecutive online teaching
days at an elementary school where they were each paired with a school teacher mentor, who is the class-
room teacher. The role of the mentor teacher was to assign the lessons to preservice teachers, observe
them in action, and give constructive feedback about their teaching. During the virtual field placement,
preservice teachers joined the online classes using Microsoft Teams. Most of them were prepared to use
this platform one week before they started teaching. Each faculty was assigned eight preservice teachers.
The role of the faculty was to guide them during their online field experience and ensure that they met
the course requirements. Additionally, the faculty members were expected to liaise with the mentor teach-
ers and scaffold the work of the preservice teachers to enhance their virtual field experience. All of this
was done online due to the COVID-19 quarantine.

DATA COLLECTION

Interviewing is the best technique to use when conducting a phenomenological study of a few selected
individuals because it helps participants share their experiences and reflect on themselves (Merriam &
Tisdell, 2015). One-on-one semi-structured interviews were conducted on Zoom with the participants
and each interview lasted for about 30 to 45 minutes. The use and confidentiality of data and anonymity
of the participants’ personal information were guaranteed before the start of the interview. The identity
of participants was protected by allocating numbers (from 1 to 5) as pseudonyms. Verbal consent to
video-record the interview on Zoom was obtained. It was important that participants have their cameras
open during the interview in order for the researchers not to miss any visual cues from the participants
and allow the researcher to take notes of their facial expressions to capture indications of their emotions.
Additionally, the participants were assured that their participation was voluntary, and they could withdraw
from the interview at any time.

The interview questions were developed to serve the purpose of the study and generate themes to con-
struct an overall understanding of the faculty’s experience during the online field placement of preservice
teachers. As such, the first question aimed at understanding the highlights and the challenges of the vir-
tual field placement as experienced by the faculty members. The second question was to collect partici-
pants’ views about the benefits and challenges that preservice teachers faced during online field place-
ment. The third question aimed at understanding how preservice teachers used technology in online in-
struction to stimulate students’ learning and engagement. The fourth question was about the online class-
room management skills of preservice teachers. The fifth question was designated to seek further recom-
mendations from the faculty’s point of view to improve the virtual field experience. Follow-up or probe
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questions (i.e.: What do you mean? Tell me more about that. Give me more about that. And so on.) were
also asked to seek more information or clarity about the participants’ answers.

DATA ANALYSIS

An inductive data analysis was followed to identify units of data from interview transcriptions. The re-
searchers manually analyzed the data and worked reiteratively between these units of data by assigning
codes to each input using an inductive approach (Braun & Clarke, 2006). Then these codes were color-
coded. Assigned codes were based on the participant’s response to the specific question asked (Braun &
Clarke, 2006). After that, the researchers compared the units of data and organized them into tentative
categories or themes in order to capture some recurring patterns that cut across the data and then sys-
tematically compared and grouped these categories (Creswell, 2009). As this data analysis process contin-
ued, the researchers moved from an inductive to a deductive stance to determine a final set of four cate-
gories that remained solid throughout the analysis (Merriam & Tisdell, 2015). Table 1 shows these catego-
ries and sub-categories.

Table 1. Categories and sub-categories

CATEGORIES SUB-CATEGORIES

Collaborating with school mentor teachers.

Developing relationships with school mentor teachers.
Collaboration between faculty members, school principals, and co-
ordinators.

Sharing information.

Using various available digital communication tools

Lessened faculty’s stress level.

Provided faculty with feedback about preservice teachers.
Increased preservice teachers’ commitment and motivation levels.
Lack of classroom teacher-student and student-student interaction
in online learning.

Difficulties for preservice teachers to manage students’ learning and
behavior in an online classroom.

Preservice teachers’ inability to differentiate the instruction as per
students’ needs.

Classroom students’ disengagement and motivation.

Not taking virtual field experience seriously by preservice teachers.
Reduced preservice teachers’ responsibility.

Training or professional development sessions on the use of tech-
nology for faculty.

Recommendations for Recruiting dedicated school mentor teachers.

improvement Providing technological professional development for preservice
teachers before the field experience.

Strengthening relationships among faculty.

Enhanced collaborative learning

Building relationship with
school mentor teachers

Drawbacks of virtual field
experience

RESULTS

This section presents the results of the study categorized according to emerging major themes: enhanced
collaborative learning, building relationships with school mentor teachers, drawbacks of virtual field ex-
perience, and recommendations for improvement.

The majority of the faculty member participants in this study perceived that the preservice teachers had a
positive virtual field experience. Preservice teachers felt that the field experience opened new horizons
and gave them opportunities to put the skills they learned in their teacher preparation course into
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practice. This new experience exposed preservice teachers to technology and trained them on selecting
and integrating technology into their online instruction. The following excerpts from Participants #2 and
#5 respectively support this view:

Preservice teachers were exposed to a very new experience, but it opened new horizons for them
because in the educational field, we are always going to have online learning as an element within
probably a hybrid or blended learning model.

Having the experience to immerse in such a model during their internship experience, 1 would
say it was a valuable learning experience.

Preservice teachers had an opportunity to use the knowledge and the skills they developed in their course
work just like in a real-life situation. They had the opportunity to practice what they learned at the univer-
sity in a technology course; for them, it was putting theory into practice. Learning was taking place during
a virtual field experience. There was much reflection as preservice teachers would have the opportunity to
watch their recorded lessons and reflect. This was confirmed by Participant #1:

Another advantage [of virtual field experience] is that their observations were recorded, and |
was able to observe them, but the preservice teachers were also able to observe the recordings
and reflect on their teaching which would not have happened previously under normal circum-
stances.

ENHANCED COLLABORATIVE LEARNING

One of the recurring positive aspects of the virtual field experience successes among participants was
collaboration. In face-to-face classes, school mentor teachers had challenges meeting with faculty mem-
bers to discuss preservice teachers’ performance, but through virtual field experience, the level of collab-
oration between faculty members and school mentor teachers was enhanced due to the development of
relationships and information sharing through the use of technology (i.e., WhatsApp). Participant #3 re-
ported, “I had an open communication with the school mentor teacher and | felt that my relationship
with her developed.”. Collaboration during virtual field experience was not only limited to faculty and
school mentor teachers. There was also an efficient and effective collaboration between faculty members,
school principals, and coordinators where they used WhatsApp to create a group and communicate about
any challenges faced and helped each other solve them. Participant #3 explained:

I managed to establish very good communication with over five principals and coordinators. We
exchanged information without any delay in the first two weeks. What helped us do that is the
WhatsApp group that we created and it made our job easier as we provided immediate help to
preservice teachers.

This collaboration and information sharing was facilitated by the availability of various digital communi-
cation tools as explained by Participant #1:

There was an opportunity to collaborate with the school mentor teachers in more flexible ways.
Sometimes the school mentor teachers would say, “You know I don't have time, or | have got a
meeting, or | have to be here or have to be there,” so catching up with them and having time to
spend with them when it was face-to-face was a big challenge. But virtually, it is like, “Oh let’s get
on [Microsoft] teams, or you know | am free at this time, let us connect also through
WhatsApp.” We are using a lot of technology and are becoming more innovative. | think that is
something that has come as a result from having the experience online.

BUILDING RELATIONSHIPS WITH ScHOOL MENTOR TEACHERS

The impact of the mentor-preservice-teacher relationship on the virtual field experience was noticeable
in the participants’ responses. Having a positive working relationship between school mentor teachers
and preservice teachers and developing a collegial relationship between them reduced preservice teachers’
stress levels making this new experience smooth. Participant #4 mentioned:
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100% of preservice teachers had a really nice, decent relationship with their school mentor
teachers. From the start they collaborated, they knew the rules, and they started building the rela-
tionship in a nice, positive, and progressive way. They just adapted very well with the school
mentor teachers, they understood what they were supposed to do, and they started applying it.

Participant #5 reported that he gained a lot of insight into preservice teachers through a collaborative
approach he was using. The approach involved collaboration with his students (the preservice teachers)
on a one-on-one basis and working closely with school mentor teachers. This participant reported on the
nature of the collaboration he had online, saying:

I set up on days that they [preservice teachers] were not working with their school mentor teach-
ers. | scheduled one-on-one sessions with my entire class, and | had a series of questions that |
asked them about how their experiences were going, what they were doing, and so on. So, that
gave me a lot of insight into what was happening with each one of the preservice teachers, and |
also reached out to school mentor teachers and asked them to give me updates in writing on
what was happening with them. So, I was able to use the school mentor teacher’s feedback in my
one-on-one sessions.

Furthermore, it was notable that the collaborative relationship established among faculty members,
school mentor teachers, and preservice teachers helped them become more committed and motivated.
According to Participant #2:

I had mentors who were fully committed and motivated to providing the preservice teacher with
the best mentor-mentee experience they could have, and for me that just made my job easier. So,
| thought that was positive, and it also provided the preservice teachers with a good mentor rela-
tionship and experience, | believe, because there was a balance between encouraging them and
also pushing them and holding them accountable. I really had a lot of confidence in the school
mentor teachers.

CHALLENGES ENCOUNTERED DURING VIRTUAL FIELD EXPERIENCE

Despite the fact that faculty members perceived that the virtual field experience was successful as the
stated learning goals were achieved, they acknowledged the presence of some challenges. The first chal-
lenge emerged from the lack of interaction which resulted in preservice teachers preferring face-to-face
teaching over online. Lack of interaction in online learning was noted as the greatest challenge which
made preservice teachers’ virtual field experiences difficult. Participant #2 said, “The preservice teachers
missed a lot as they were not able to actually interact with each and every learner in a class. We cannot un-
derestimate the value of face-to-face interaction with young children.”

This challenge imposed more limitations, particularly on classroom management, young children’s en-
gagement, and differentiation of instruction. Faculty reported that it was very difficult for preservice
teachers to involve young children in their online classes and increase their engagement. That is why they
preferred face-to-face instruction after the global pandemic. Another participant reported that it would
be better to implement blended learning so that preservice teachers get a chance to engage learners in
face-to-face classes and also teach online. Participant #4 said:

If there were other possibilities, for example an opportunity for preservice teachers to have some
blended face-to-face teaching with young children maybe once per week and then alternate the
following week. It would be great for them as they would be able to have the best of both
worlds. They would be able to have that face-to-face interaction, they would get to see those
learners, and they would get to call them to order. They would get to do things like small group
instruction, which they have not been able to do well. With the current structure, it is not possi-
ble.

Furthermore, faculty members reported that not all preservice teachers were motivated and ready to do
their field experience virtually. This was the first virtual field experience when the pandemic started and
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as a result, preservice teachers had a lot to deal with, including stress caused by the pandemic and the
need to adapt to doing field experience virtually. All faculty members reported some challenges which
were mainly related to the lack of preservice teachers’ motivation which negatively impacted their abilities
to take responsibility for their learning. Participant #1 said:

The main challenges had to do with the preservice teachers that were unmotivated. They did not
take this seriously. | had one situation with a preservice teacher who complained about the
school mentor teacher. But, when | met the mentor and had an actual phone conversation with
her, the mentor said, ‘No, I'm just holding the preservice teacher accountable because she is
missing out and coming in late. She is not doing what I’'m asking her to do and didn’'t do the mini
lesson. So, the preservice teacher started to talk about wanting to switch mentors and that was a
challenge.”

Similarly, Participant #5 echoed the same sentiment about some preservice teachers not taking the virtual
field experience seriously by saying, “I found it difficult to get the girls to come to zoom meetings. |
would hold meetings and only three of them would come ... I just felt that the level of professionalism
experienced wasn't great.” Preservice teachers’ failure to hold themselves accountable for their learning
resonated with the idea of getting them to develop a growth mindset and this was reported as a challenge
by Participant #2:

I think the biggest challenge was getting preservice teachers to have a growth mindset. You know
about the whole shift. At first, it was a bit of a challenge. Preservice teachers were asking about
how this was going to work. How am | supposed to teach if | can’t see the students? And so |
think just trying to get them to a place of comfort and ease by telling them that we don’t need to
get stuck, let’s progress, and let’s think of ways that we are going to get through and we can man-
age as opposed to what we can't do. Let’s talk about what we can do.

RECOMMENDATIONS FOR IMPROVING VIRTUAL FIELD EXPERIENCE

Participants recommended that in order to improve the virtual field experience, there is a need for some
training or professional development sessions held with all stakeholders. Participant #4 said:

School mentor teachers and preservice teachers should be trained at the beginning of field place-
ment on the use of the technology. | think they should have one week in advance of communi-
cating with school mentor teachers before going to classes and start delivering instructions. This
would really be helpful for all parties.

Another participant reflected on the importance of recruiting dedicated school mentor teachers and
training them along with their school administrators. Participant #2 said:

Sourcing schools that are of a good quality of teachers and administration is important. I do not
think that every mentor needs to be experienced, | think that every mentor needs to be willing to
learn, needs to be consistent and understands what’s expected. | think that he/ she should go to
mentor training. | think that administrators need to be part of the training as well. Whatever ori-
entation we give to the administration, it needs to be part of the training so that administrators
are spoken to directly. Here is what we need from you, and here is what we need from the men-
tors.

Participant #1 reiterated the need to emphasize training or coaching preservice teachers before they go
out to do virtual field experiences. He stated:

We need to provide online professional development for preservice teachers before going to the
field, just to check with them, to make sure they have got the necessary skills and they know how
to do it...You are surprised that they need some help with very small stuff. For example, small
tips to do things right, going to build up an online activity, making proper power point presenta-
tion with correct font size, color, background, and how to make the presentation attractive.

34



Meda, Baroudi, & Hojeij

If different professional development sessions are conducted with faculty members, school mentor
teachers, and preservice teachers prior to the commencement of field experiences, that will help reduce
some obstacles. Participant #5 reported that different faculty members were not giving preservice teach-
ers the same information:

The instructors need to work more closely together. | feel different instructors are giving the pre-
service teachers different information, and | feel it will be nicer if we chunk it up and have all the
preservice teachers together in one class with all the instructors. The instructors would plan what
they want to do with their preservice teachers, so we are all on the same page because it was just
a weird experience. So, | think working together would eliminate confusion and I think that the
instructions were too many, the handbook, and this form and then do that on task stream and do
that on Blackboard.

DI1SCUSSION

Collaboration that was perceived during the virtual field experience in this study is essential as it is one of
the four critical skills of the 21st century. The other three are communication, critical thinking, and crea-
tivity. Boholano (2017) argues that collaboration is one of the three essential critical skills that is needed
by all students in order to stay competitive in a fast-changing job market. The start of COVID-19, which
has brought unprecedented changes in education, has made the job market change faster where preserv-
ice teachers had to complete field experience virtually. Despite the fact that collaboration is hard to attain
in online learning, it remains the key component in the virtual field experience (Luo et al., 2017). Vygot-
sky (1978) postulated that in any learning environment (either face-to-face or online), collaboration is in-
dispensable. In this study, the level of collaboration, guidance, and support strengthened the relationships
between preservice teachers, school mentor teachers, and faculty helped preservice teachers to progress
and reach their zone of proximal development. Hence, the findings of this study concur with earlier find-
ings of Luo et al. (2017) that creating positive relationships online among key stakeholders improved fac-
ulty and preservice teachers’ perceptions about the virtual field placement and created an online commu-
nity (Fiock, 2020). This is so because, through collaboration, school mentor teachers are trained by fac-
ulty to minimize inconsistencies and inefficiencies. Through collaboration, relationships between school
mentor teachers and preservice teachers were enhanced as the former guided the latter. This concurs with
Vygotsky’s (1978) concept of scaffolding, where a more knowledgeable and skilled person provides sup-
port based on the student’s needs. The support is gradually removed as the student’s ability to perform a
particular task increases.

Preservice teachers’ inability to engage young children in online learning was reported by faculty mem-
bers as one of the main challenges they had during the virtual field experience. This finding resonates
with the World Bank’s (2020, p. 12) statement about the unsuitability of online learning among young
children: “Early childhood education and foundational learning in early primary school, in particular, are
likely to be negatively impacted ... because children at this age (0-8 years) are less able to independently
take advantage of remote learning programs and tools”. Similarly, this finding concurs with previous re-
search (i.e., Fauzi & Khusuma, 2020; Kim, 2020) affirming the difficulties to engage young children in an
online classroom which impacts faculty and preservice teachers’ perceptions of virtual field experience
negatively. While this claim is well supported by empirical evidence, the virtual field experience can be
seen as an opportunity for teachers and students alike to acquire skills needed in a digital-based environ-
ment. The 21st century requires preservice teachers to acquire knowledge and skills that allow them to be
able to teach face-to-face and online (Boholano, 2017). The way teacher candidates are being prepared
has changed, and there is a focus on online teaching since it has become the eminent skill needed in re-
sponse to the global pandemic of COVID-19 (Evagorou & Nisiforou, 2020). After the pandemic, all pre-
service teachers are going to need both face-to-face and online skills for future careers (Luo et al., 2017).
Hence, the findings of this study support previous claims made by Hojeij and Baroudi (2021) for prepar-
ing preservice teachers with the use of technology before going to classes and start delivering
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instructions. Curriculum designers are recommended to redesign teacher preparation programs to expand
teachers’ knowledge about the available technologies and how to use them with their online instruction.

Furthermore, it is noteworthy to mention the additional factors that hindered the field experience and
negatively impacted the faculty’s perceptions. Lack of student engagement and motivation caused chaos
and increased students’ misbehavior in the online classroom which limited preservice teachers’ ability to
manage the classroom, know the student’s academic needs, and differentiate the instruction according to
their needs. In this case, the role of faculty as a mentor and guide was also threatened as they could not
provide adequate support to preservice teachers considering their limited familiarity with individual stu-
dents’ needs. Unlike the findings of Luo et al. (2017), this result affirms that preservice teachers in the
UAE preferred face-to-face instruction. Furthermore, students’ and preservice teachers’ limited technical
knowledge and skills impacted their performance in the online classroom. This finding supports previous
results of Flores and Gago (2020), Garrison et al. (2001), and Oziidogru (2021) suggesting the necessity
to train students and preservice teachers with the use of technology to increase the social cognitive pres-
ence and create an online learning community. As a result of these hindrances, faculty participating in this
study expressed their worries about the lack of motivation and responsibility of Emirati preservice teach-
ers that seemed to have been caused or exacerbated by the online setting. Therefore, it is argued here that
the goals of the virtual field experience were not truly met, and similar to their worldwide peers, Emirati
preservice teachers found it hard for them to complete their virtual field experiences.

RECOMMENDATIONS AND LIMITATIONS

This paper focused on the perceptions of faculty members on Emirati preservice teachers’ virtual field
experiences during COVID-19 while using a phenomenological approach. This study examined these ex-
periences on a small scale by analyzing in-depth the interpretations of experiences to catch the essence of
the lessons learned. Thus, the framework put forth in this study could serve as a guideline for teacher ed-
ucation programs, especially field experience preparation. Hence, students’ technological skills should be
reinforced and built to enable purposeful and practical technological integration in the teaching and
learning process.

The implication of the findings of this study shows that sustainable virtual field experiences can be at-
tained through a collaborative approach. Collaboration is essential as it enables preservice teachers to suc-
ceed in implementing inclusive pedagogical approaches. Therefore, a holistic approach that is inclusive of
all stakeholders is needed to upskill and develop the competencies of all parties involved in the process
taking into consideration a more enriching collaborative manner. Such a redesign should be examined to
assess its validity and efficiency on a wider and more diverse sample to ensure its reliability and success.

Nevertheless, the paper has a few limitations in its findings. First, the number and homogeneity of the
chosen sample present limitations as it precludes generalizing the results attained. Second, the short time-
line of the study across one semester of preservice teachers’ field experiences that occurred at the begin-
ning of the COVID-19 pandemic poses another limitation, as the whole world was struck unaware with
global stress and a general disruption of previous practices. Thus, it could not proceed and inspect (1) the
impact of the virtual experience on students’ academic achievements and their future careers, (2) the
online assessment of students’ learning, and (3) early childhood school students’ perceptions. In fact, fur-
ther studies can enrich the findings of this paper by expanding the collected data to provide deeper and
more generalizable results. For example, virtual preservice teachers’ and school students’ scores should be
collected and compared to face-to-face scores in order to assess and evaluate the learning itself.

Hence, further studies are recommended to widen and vary the sample chosen to be studied and to in-
clude all stakeholders involved in the teaching and learning process especially young students’ parents
since findings showed that children under the age of eight are at a disadvantage in online learning.
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CONCLUSION

The purpose of this study was to examine faculty perceptions of virtual field placement of preservice
teachers at a university in the UAE. The study concluded that although faculty perceived the implementa-
tion of online learning in early childhood as a mammoth task that impacted their motivation towards
online teaching, collaboration allowed for the attainment of desired results. Being placed in an online
field experience enabled preservice teachers to gain intelligible digital literacy and was an eye-opener for
curriculum designers of teacher preparation programs. The study has far-reaching implications for soci-
ety at large. There is evidence that sustainable virtual field experiences are attainable through a collabora-
tive approach. This is consistent with Vygotsky's (1978) theory of social constructivism which places the
interaction of stakeholders and scaffolding at the forefront. If we were to build adaptability in higher ed-
ucation, exploring faculty perceptions becomes the foundation for a successful teaching and learning ex-
perience.
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ABSTRACT
Aim/Purpose This study aims to analyze (1) the effect of organizational support on Techno-
logical Pedagogical Content Knowledge (TPACK), (2) the effect of organiza-
tional support and TPACK on teacher performance, (3) the effect of organiza-
tional support and TPACK on technostress, and (4) the effect of technostress
on teacher performance.
Background The disruption of Information Technology (IT) innovation in educational prac-

tice happened two decades ago. However, the more massive and intense IT inte-
gration in teaching and learning practice was demanded during the COVID-19
pandemic. These circumstances made teachers and students face a new teaching
and learning environment with complete IT mediation. Therefore, they will
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show a unique response valuable for managing effective education and further
research regarding teaching and learning in the online environment.

Using a purposive sampling technique, data was collected from 419 pre-service
teachers in the economics and business field. The data was then tabulated and
analyzed using PLS-SEM.

This study connects the concept of TPACK as knowledge to organizational
support and technostress as the organizational and personal response to deal
with massive IT integration in fully online learning during the COVID-19 pan-
demic. This study bridges the educational concept of teacher competence to the
behavioral framework of IS users to deal with the online environment. Teach-
ing and learning are tasks that engage human-to-human interaction, which is
different from other productive activities like the business sector. Therefore,
this study may give fruitful findings, both theoretically and practically, to im-
prove educational practice in this digital age.

Researchers found that organizational support and TPACK were valuable ante-
cedents of teacher performance in an online environment. At the same time,
technostress is not a critical threat to teacher performance. However, tech-
nostress exists among teachers and is uncontrollable by TPACK and organiza-
tional support. Researchers argue it is an unavoidable circumstance. The educa-
tional system demands a rapid shift to fully online learning due to the COVID-
19 pandemic. Therefore, the teacher should accept the challenge to maintain the
continuity of teaching and learning activities.

(1) Teachers’ knowledge and organizational support should become an essential
concern for policy makers and school leaders to maintain teacher performance
in this dynamic online environment. (2) The educational leader should develop
a strategy to manage technostress among teachers from another aspect beyond
TPACK and organizational support. (3) Policymakers should develop a strategy
to compensate for teacher effort and sacrifices resulting from IT disruption in
their working experience.

Researchers should confirm and refine the framework developed in the private
sector to the educational sector to generate more theoretical and empirical un-
derstanding regarding the functional integration of IT devices on certain enti-
ties’ productive tasks.

This study gives more understanding of how teachers respond to IT-integrated
tasks in their academic activity. This discussion will give more wisdom to under-
stand the threshold of IT usefulness in the educational field besides giving pref-
erence to managing it to maintain teachers’ work quality.

Further research is required to identify the critical factors to manage teachers’
technostress effectively. A qualitative research method may be helpful in explor-
ing teachers’ complex responses regarding I T-integrated tasks.

online learning, COVID-19, physical distancing, teacher education

INTRODUCTION

Information Technology (IT) has accelerated innovation in learning practices significantly. Various
studies have revealed the acceleration of learning quality through technology integration (Moreira-
Fontéan et al., 2019). In addition, researchers found that learning is more dynamic and richer with the
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help of IT combined with pedagogic practices (Badia et al., 2013; Ersanli, 2016; Koh et al., 2017).
The knowledge that teachers need for this practice is called TPACK (Technological, Pedagogical,
Content Knowledge) (Graham, 2011; P. Mishra & Koehler, 2006; Niess, 2011). Unfortunately, educa-
tion in developing countries, including Indonesia, shows a different response. Researchers and educa-
tion practitioners find that the challenges of this digital era are not enough to spur conceptual and
practical knowledge related to IT-integrated pedagogy (Accilar, 2011; Effiyanti & Sagala, 2018;
Georgsen & Zander, 2013; Kalolo, 2019; Miah & Omar, 2012). This condition has become more re-
alized by various obstacles in fully online learning during the COVID-19 pandemic (Adarkwah, 2021;
Alawamleh et al., 2020; Bao, 2020; L. Mishra et al., 2020; Zhou et al., 2020). Researchers suggest that
teachers have various obstacles in online learning, both technical and pedagogical constraints, such as
difficulty in using learning management systems, developing e-learning materials, adjusting the in-
structional design to the online environment, and maintaining student engagement (Adarkwah, 2021;
Ali, 2020; Bao, 2020; Dumford & Miller, 2018; L. Mishra et al., 2020; Sun et al., 2017). Other re-
searchers suggest that both teachers and students experience pressure or stress due to online learning
(Effiyanti & Sagala, 2018; Li & Wang, 2021; Sim et al., 2021). This happened due to several factors
including (1) limited literacy and technological efficacy of educators (Christensen & Knezek, 2017a;
Effiyanti & Sagala, 2018), (2) limited specific and continuous I T-integrated pedagogic research
(Cochrane, 2010), (3) limited knowledge transfer culture in educational organizations (Lu & Rama-
murthy, 2011; Zeng et al., 2019), and (4) unequal access to IT infrastructure among educators (Sun et
al., 2017).

The technostress phenomenon has existed and has been studied for a long time. Initially, the tech-
nostress phenomenon occurred because of the limitations of teachers in using information technol-
ogy (IT) (Brod, 1984; Effiyanti & Sagala, 2018). However, nowadays, the phenomenon probably
transforms into more complex circumstances such as high workloads, disruption of work-life bal-
ance, and job insecurity and uncertainty resulting from technological innovation (Ayyagari et al.,
2011; Li & Wang, 2021; Tarafdar et al., 2010). The pressure in work is unavoidable because, in turn,
IT will disrupt the work patterns naturally that have occurred so far for teachers. IT integration in
learning requires teachers to make various changes in learning activities, including instructional de-
sign, learning media, teaching materials, and evaluation designs (Cochrane, 2010; Daniel, 2020; Sun et
al., 2017). That issue has become more demanding when government regulations required full online
learning due to the COVID-19 pandemic to prevent virus transmission (Daniel, 2020; Naciri et al.,
2020; Zhou et al., 2020). In this situation, almost all teachers and educational institutions experience
culture shock, and irritation occurs during the migration from face-to-face and blended learning to
fully online learning (Sagala et al., 2021). The main problem is not solely on the teacher’s computer
skills but on the intensity of the increasingly massive use of IT and the specific tasks of using IT,
such as learning activities (Cochrane, 2010; Sagala et al., 2021; Sun et al., 2017).

From an infrastructure point of view, accessibility to IT has no significant issue. Almost all academic
staff in various regions have their own IT tools and are supported by the availability of open-source
LMS that can be utilized by teachers and students anywhere (Sagala et al., 2021). Likewise, as ex-
plained earlier, irritation still occurs because of the unstoppable IT innovation and the increasingly
massive intensity of its use in learning. Therefore, educational institutions, including schools and uni-
versities, must have an organizational support system that can reduce irritation during the migration
process to online learning (Li & Wang, 2021). Furthermore, a support system should be used as an
instrument to control teacher technostress in the implementation of online learning and mastering
the teacher’s computer skills in academic activities (Cochrane, 2010; Sun et al., 2017). For empirical
justification, this study aims to analyze (1) the effect of organizational support on TPACK, (2) the
effect of organizational support and TPACK on teacher performance, (3) the effect of organiza-
tional support and TPACK on technostress, and (4) the effect of technostress on teacher perfor-
mance.
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Previous studies have developed and investigated the importance of TPACK in educational practice
in this digital era (Graham, 2011; P. Mishra & Koehler, 2006; Niess, 2011). At the same time, several
research projects have analyzed the negative impact of technostress on end-user computing and the
importance of organizational support to control the risk among organizations’ human resources (Ay-
yagari et al., 2011; Effiyanti & Sagala, 2018; Li & Wang, 2021; Ragu-Nathan et al., 2008; Sim et al.,
2021; Tarafdar et al., 2011). Besides, knowledge was seen as the crucial factor that makes ICT be-
come a valuable tool (Cochrane, 2010; Grant, 1996; Sredojevic et al., 2016; Sun et al., 2017). Factually,
schools still face irritation during full online learning implementation, especially in developing coun-
tries. Scholars reported that schools are still not yet controlling the ICT migration carefully (Adark-
wah, 2021; Christensen & Knezek, 2017b; Effiyanti & Sagala; Kalolo, 2019). Additionally, previous
research regarding technostress, organizational support, and knowledge management regarding ICT
integration and migration is still dominated by private sector organizations. Therefore, this study
wants to bridge those gaps by using TPACK as the knowledge aspect that is specifically used to prox-
ies teacher-specific responsibilities. This study also wants to enrich the findings regarding the tech-
nostress phenomenon and its controllable construct to maintain individual performance in the edu-
cational sector. The current study is important as a theoretical and empirical foundation to deliver
teaching and learning qualities in the digital environment.

A second-order construct measures the TPACK, Organizational Support, and Technostress variables
in this study because of the broad dimensions of these variables. A second-order analysis is also
done to obtain a holistic capture of the phenomenon to gain implications for making the right deci-
sion. In addition, this study can contribute to the management of technostress for teachers so that
educational institutions can consistently provide meaningful learning amidst the uncertainty of learn-
ing practices due to technological disruption.

LITERATURE REVIEW

UTiILIZATION OF IT INVESTMENT

The euphoria of the presence of technology promises innovation in professional practice in various
fields, including education. From the utility point of view, the usefulness of IT is measured by re-
viewing the increase in productivity and time utilization of an IT innovation and investment (OECD,
2000). IT researchers believed that productivity and time utilization would impact economic growth
(OECD, 2000; Pohjola, 1998, 2000). However, IT investment must be followed by education invest-
ment (OECD, 2000; Rebelo, 1998). This view shifts Solow’s neoclassical perspective, which believes
that IT investment is the critical factor determining productivity (Rebelo, 1998; Sredojevic et al.,
2016). Endogenous researchers offer theory X, which suggests endogenous variations in determining
the usefulness of IT investments that lead to knowledge acquisition (Grant, 1996; Rebelo, 1998;
Sredojevié et al., 2016). Knowledge acquisition is seen as a driver of optimizing the benefits of IT
investments (Grant, 1996; Sredojevic et al., 2016). Therefore, IT investment must continuously inno-
vate certain professional practices to create optimal value-added according to a particular field of
work (Rebelo, 1998). At this critical point, every organization, including educational organizations,
must possess the creation and mastery of new knowledge. Educational investment can be directed at
mastering competencies related to the use of IT in optimizing academic activities. In turn, the availa-
bility of IT will help innovate pedagogical practices following teachers’ and schools’ specific needs.

TPACKAND ORGANIZATIONAL SUPPORT

In 2006, P. Mishra and Koehler formulated a new knowledge framework called Technological Peda-
gogical Content Knowledge (TPACK). TPACK is built on the framework of Shulman (1986, 1987),
who developed the concept of Pedagogical Content Knowledge (PCK) that suggests that pedagogic
knowledge has to be adapted to specific needs in teaching certain learning content (Koehler et al.,

2013). P. Mishra and Koehler (2006) added technological knowledge to accommodate IT integration
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needs in learning in the digital era based on this framework. P. Mishra and Koehler view that teachers
need to master technological, pedagogical, and content knowledge that is equivalent and blend in
with each other to integrate technology in optimizing learning. From this mix of expertise, there will
be slices of knowledge that interact with each other so that teachers can design their teaching and
learning activities to fit the content material and utilize the right technology (Koehler et al., 2013;
Schmidt et al., 2009).

This knowledge need is theoretically relevant to the endogenous theory, which suggests that technol-
ogy investment success is determined by various endogenous factors, including organizational readi-
ness, policy support, and mastery of knowledge (OECD, 2000; Sredojevic et al., 2016). Likewise, alt-
hough this knowledge framework was initiated more than a decade ago, various studies still show
teachers’ difficulties in integrating 1T into learning (Effiyanti & Sagala, 2018). This difficulty has be-
come increasingly apparent when fully online learning was implemented during the COVID-19 pan-
demic, especially in developing countries (Adarkwah, 2021; Naciri et al., 2020). This phenomenon in-
dicates teachers’ and schools’ slow absorption of knowledge in certain areas.

The publication of the TPACK concept was followed by various professional training classes to
maintain the continuity of the development and practice of TPACK in the classroom (Jang, 2010;
Koh et al., 2015; Niess, 2011). However, the accessibility of teachers to training is not evenly distrib-
uted in certain areas. In addition, the conditions faced by teachers in schools are undoubtedly differ-
ent. Ragu-Nathan et al. (2008) observed this phenomenon with situational factors. Situational factors
are organizational mechanisms that produce variations in responses from organizations and their
members regarding the use of IT in their productive activities (Ragu-Nathan et al., 2008). Many fac-
tors may play a role in situational factors, including job and position redesigning, information sharing,
stress management training, social support and assistance, technical support, job control and proce-
dures, literacy facilitation, and engagement facilitation (Burke, 1993; Davis & Gibson, 1994; Jim-
mieson & Terry, 1998; Karasek, 1979; Li & Wang, 2021; Ragu-Nathan et al., 2008). Ragu-Nathan et
al. (2008) and Li and Wang (2021) use these situational factors as inhibitors to control stress or pres-
sure when working in an IT integration environment. So that when a person is faced with changing
working conditions due to IT integration, these inhibitors can control the stress that may occur due
to the work pressure that arises.

Other studies review a similar phenomenon with the concept of organizational support in the same
context. Eisenberger et al. (1986) formulated this construct to capture individual perceptions of or-
ganizational treatment that can affect one’s commitment to maintaining personal productivity, better
attachment and performance, and acceptance of work challenges. In this case, the teacher assesses
the school regarding the extent to which the school supports teachers in migrating learning to online
learning. Perceived organizational support indicates to what extent a person believes that the organi-
zation where they work appreciates and considers them valuable so that they need to be given sup-
port to carry out their work well (Baran et al., 2012; Eisenberger et al., 1986; Rhoades & Eisenberger,
2002; Wang & Shu, 2008). According to the need to shift in learning design to be fully online and the
demands for mastery of TPACK as new knowledge, teachers need support to maintain their perfor-
mance. This organizational support is necessary because this shift increases the complexity of the
work that requires teachers to sacrifice more significant effort than usual (Eisenberger et al., 1986),
such as updating pedagogic knowledge (TPACK), adjusting learning formats, preparing new media,
and teaching materials, and implement it in actual learning activities (Li & Wang, 2021). Therefore,
this study formulates the following hypotheses:

H1: Organizational support has a positive effect on TPACK.
H2: Organizational support has a positive effect on teacher performance.
H3: TPACK has a positive effect on teacher performance.

The organizational support construct in this study refers to the technostress inhibitor constructs
used by the research of Li and Wang (2021). These stressor inhibitors are forms of assistance
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provided by institutions to assist teachers in utilizing IT in academic activities (Skaalvik & Skaalvik,
2017). These assists were found to reduce stress and improve teacher performance (Li & Wang, 2021;
Skaalvik & Skaalvik, 2017). However, in this study, these supports are expected to help teachers mas-
ter TPACK, which is specific knowledge in utilizing IT with new learning designs. This organizational
support can help teachers sharpen their sensitivity to IT for learning activities. This is necessary be-
cause teachers currently have mastered the use of IT in general but are constrained by its use with
specific goals such as teaching and learning activities (Sagala et al., 2021). Organizational support is
analyzed with a second-order construct with three dimensions: literacy facilitation, technical support
provision, and involvement facilitation (Li & Wang, 2021). Literacy facilitation refers to programs or-
ganized by institutions to share, train, and improve teacher knowledge regarding IT usage for teach-
ing and learning activities (Li & Wang, 2021). Technical support provision refers to technical assis-
tance institutions provide to assist teachers in using IT and overcoming various obstacles in using IT
in teaching and learning activities (Li & Wang, 2021). Lastly, involvement facilitation refers to teacher
involvement in IT integration phases, such as appreciation when using new technology, accepting
teacher recommendations for system improvement, and engaging teachers to improve applications or
design new strategies (Li & Wang, 2021).

TECHNOSTRESS

The phenomenon of technostress has emerged and has been long studied by information systems
researchers (Ayyagari et al., 2011; Brod, 1984; Tarafdar et al., 2011). Due to the massive implementa-
tion of IT in all fields of work, the education sector cannot be separated from the phenomenon of
technostress (Effiyanti & Sagala, 2018; Li & Wang, 2021; Penado Abilleira et al., 2021; Rol6n, 2014).
Technostress itself is a psychological response from IT users who show pressure and tension due to
the use of IT in their productive activities (Brod, 1984). These responses arise due to various factors
called stressors. Usually, these stressors occur due to changes in work patterns, such as academic
work, which used to have minimal technological integration but now demands high-intensity use of
information technology. Adopting new IT tools can increase workload, job uncertainty, and insecu-
rity due to weak I'T mastery, work-home conflicts, and continuous technological innovation (Ayyagari
et al., 2011; Effiyanti & Sagala, 2018; Li & Wang, 2021; Ragu-Nathan et al., 2008; Tarafdar et al.,
2011). These criteria are called technostress-forming stressors.

Furthermore, this technostress phenomenon has been researched extensively so that it can be con-
trolled to reduce human costs for companies and maintain the mental health of employees due to
this technological disruption (Marchiori et al., 2019; Ragu-Nathan et al., 2008; Salanova et al., 2013;
Tarafdar et al., 2011). Ragu-Nathan et al. (2008) and Tarafdar et al. (2011) used the inhibitor con-
struct as a technostress controller for employees. Li and Wang (2021) also used this construct to con-
trol technostress in teachers in universities. As explained earlier, this inhibitor construct has the same
basis as the organizational support construct. Therefore, in this study, the inhibitor construct was
used as a proxy for organizational support to measure the extent to which teachers believe that the
institution considers their existence as an asset so that teachers are supported during the migration
process for fully online learning during the COVID-19 pandemic. Organizational support as an in-
hibitor of technostress will be helpful for controlling stress that may arise among teachers due to
mandatory demands to carry out learning in a fully online mode (Sagala et al., 2021). At the same
time, organizational support will help teachers master new knowledge, where new knowledge will
help teachers master IT in learning, which in turn will help teachers control stress that arises in their
academic work (Effiyanti & Sagala, 2018; Li & Wang, 2021; Sagala et al., 2021; Sredojevi¢ et al.,
2016). Therefore, this study hypothesizes that:

H4: Organizational support has a negative effect on technostress.
H5: TPACK has a negative effect on technostress.
H6: Technostress has a negative effect on teacher performance.
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The shifting circumstances toward fully online learning demand teachers to learn new IT utilization
techniques and increase the intensity of work using computers; this is called techno-overload (Effi-
yanti & Sagala, 2018; Li & Wang, 2021; Ragu-Nathan et al., 2008). Furthermore, because teachers
need to learn and practice new teaching modes, teachers may perceive IT for learning as a complex
application and make their work complex; this response is known as techno-complexity (Li & Wang,
2021; Ragu-Nathan et al. al., 2008). Furthermore, continuous changes in the use of technology and
the increasing intensity of facing computers may make teachers feel attacked by technology and in-
crease uncertainty in their work patterns; this condition is called techno-invasion and techno-uncer-
tainty (Li & Wang, 2021; Ragu-Nathan et al., 2008). Finally, these complex demands may make the
teacher reflect on their capacity. This process of reflection often results in insecurity about their work
due to their inability to master IT and compete with other teachers who are more proficient in IT;
this insecurity is called techno-insecurity (Effiyanti & Sagala, 2018; Li & Wang, 2021; Ragu-Nathan et
al., 2008). The five dimensions are stressors that form technostress. This study measured those di-
mensions using second-order constructs as previously done by Ragu-Nathan et al. (2008). Further-
more, the technostress construct was then tested for its influence on teacher performance to test the
hypothesis of this research (Figure 1).
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Figure 1. Research model

METHOD

RESEARCH INSTRUMENT

This research instrument was adapted from previous research. This study adopts the TPACK re-
search construct from Schmidt et al. (2009) and Schmid et al. (2020), the organizational support con-
struct was adapted from Marchiori et al. (2019), Fuglseth and Sgrebg (2014), Ragu-Nathan et al.
(2008), and Tarafdar et al. (2010), the Technostress construct from Li and Wang (2021), Fuglseth and
Serebg (2014), Ragu-Nathan et al. (2008), and Tarafdar et al. (2010), and the Work Performance
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construct from Tarafdar et al. (2010). These constructs were translated into Bahasa Indonesia and
applied content validity by two experts. After that, the researcher also conducted face validity. Face
validity is done by inviting four pre-service teachers to represent prospective respondents to review
the questionnaire content. The purpose is to identify whether the prospective respondents have simi-
lar perceptions intended by the researcher regarding the questions or statements in the questionnaire.
After obtaining input from experts and prospective respondents, the researchers made improve-
ments, and the instrument was uploaded using a Google form so that respondents could access it
easily. The questionnaire uses a 5-point Likert scale to obtain the data for the sample. The question-
naire contained 29 items to measure the TPACK construct, 13 items to measure the organizational
support construct, 22 items to measure the technostress construct, and four items to measure the
teacher work performance construct. TPACK itself contains seven dimensions, including pedagogi-
cal knowledge (PK), content knowledge (CK), technological knowledge (TK), pedagogical content
knowledge (PCK), technological pedagogical knowledge (TPK), technological content knowledge
(TCK), and technological pedagogical content knowledge (TPCK). Organizational support contains
three dimensions, including literacy facilitation (LF), technical support provision (TSP), and involve-
ment facilitation (IF). Technostress contains five dimensions, including techno-overload (TO),
techno-invasion (T1), techno-complexity (TCx), techno-insecurity (TInsc), and techno-uncertainty
(TU). The questionnaire items are in Appendix A. The outline of the variables’ operational defini-
tions is presented in Table 1.

Table 1. Variables and instruments sources

No ‘ Variable Operational definition ‘ Sources
TPACK
Pre-service teachers’ knowledge of pedagogic aspects in- Schmidt
1 Pedagogical cludes knowledge-related teaching plans, teaching methods, etal
Knowledge models, learning styles and student characteristics, basic teach- | (2009)
ing skills, and assessment and evaluation methods.
Content Pre-sgrvice teachers’ knovyledge of the content of_teaching
2 Knowledge materials following their flel_ds of expertise, |_nclud|ng_ the con-
ceptual framework and the improvement of its practice.
Pre-service teachers’ knowledge of recent technologies in-
3 Technological | cludes using various technologies such as computers, digital
Knowledge cameras, mobile devices, and word and data processing soft-
ware.
Learning management knowledge refers to content or teach-
Pedagogical ing materials. In this aspect, pre-service teachers can manage
4 | Content appropriate learning strategies according to the content they
Knowledge teach or have reasons based on teaching materials in develop-
ing learning strategies.
Technological | Technological knowledge to implement the chosen learning
5 | Pedagogical strategy. In this case, pre-service teachers can find out, select
Knowledge and use the technology they need for teaching.
Technological | Pre-service teachers’ knowledge about how technology
6 | Content changes the context and content of teaching materials also
Knowledge updated teaching materials on an ongoing basis.
A complex interplay of pedagogic, content, and technological
Technological | knowledge so that teachers can integrate all three in learning.
7 Pedagogical By mastering this knowledge, pre-service teachers know to
Content teach students by utilizing appropriate technology and peda-
Knowledge gogical strategy, presenting up-to-date teaching materials, and
optimizing learning activities with this knowledge mix.
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Organizational Support
Knowledge-sharing services to facilitate teachers’ use of IT in | Fuglseth
8 Literacy teaching activities. This service can occur informally in discus- and
Facilitation sion forums, learning communities, classroom learning, or Serebg
special service centers provided by campuses or schools. (2014);
Technical A service center specifically established to assist prospective Liand
9 | Support teachers regarding technical issues in using e-learning, learn- Wang
Provision ing management systems, network technicalities, etc. (2021);
Support, appreciation, and praise for using technology in Tarafdar
learning activities. The form of gratitude can be given verbally | etal.
Involvement ) g : :
10 Eacilitation or with specific incentives. For example, in on-campus learn- (2011)
ing in teaching practice-oriented technology-oriented teacher
candidates can be appreciated with good grades.
Technostress
Perception of excessive workload due to the use of IT in fully | Liand
Techno- online learning carried out during the COVID-19 pandemic. Wang
1 Overload The increase in workload occurs due to the obligation of pre- | (2021),
service teachers to prepare hybrid teaching materials, online Ragu-
learning media, learning videos, etc. Nathan
Changes in work culture due to the use of technology make etal
12 Techno- prospective teachers feel intimidated by technology. As a re- (2008)
Invasion sult, technology is perceived as a threat and a demand in
work.
Complicated feelings due to the use of complex technology
Techno- : . .
13 : such as e-learning, learning management systems, making
Complexity e .
learning videos, and online platform exams.
Insecurity, in this case, is the concern of pre-service teachers
Techno- losing their jobs or job opportunities because they are proba-
14 . ’ -
Insecurity bly replaced with IT or other teachers who are more familiar
with information technology in learning.
15 Techno- The constantly changing, evolving, and innovating IT features
Uncertainty require pre-service teachers to continue learning and adapting.
Performance
Pre-service teachers’ perception of the fully online teaching Li and
Work . - . . X
16 and learning activities they have implemented during the in- Wang
Performance :
ternship program. (2021)

DATA COLLECTION

The researcher used a survey method with a purposive sampling technique to collect the data
(Cooper et al., 2006; Creswell, 2012; Sekaran & Bougie, 2021). The research subjects were pre-service
teacher-students in the economics and business field. Pre-service teacher-students are teacher-stu-
dents who have passed their internship program. The teacher-students are trained to be teachers in
vocational high schools in economics and business. When the data was collected, they already had
experience in teaching, mainly in an online environment. The targeted respondent is considered rep-
resentative in this research because the pre-service teacher-student has had actual teaching experience
and organizational experience in their internship schools. The pre-service teacher-student is also ex-
pected to provide an objective response to their teaching experience because they are free from social
desirability bias (Ashton & Kramer, 1980; Fisher, 1993). Social desirability bias is the tendency of the
response given to meet the expectations of certain parties, for example, stakeholders or school as
employer. That purpose is reasonable because students do not yet have an attachment to the school,
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so their opinions tend to be more objective than the teachers of the school itself (Ashton & Kramer,
1980). In addition, this study used an anonymous questionnaire to maintain the objectivity of the re-
spondent’s data.

Students with the criteria described above are in the seventh semester at the State University of Me-
dan, Indonesia. Data collection was carried out using electronic questionnaires distributed through
the head of the class (Cooper et al., 2006). Preservice-teacher student is not mandatory to participate
in the survey. They were given the freedom to participate or not in the survey. Besides, the question-
naire is designed as anonymous to control their independencies when filling out the questionnaire.
From 12 classes of teacher education study programs at the Faculty of Economics, State University
of Medan, researchers collected 419 data for analysis. The demographics of the sample can be seen
in Table 2.

Table 2. Demography of sample

No. Variable n %
1 | Gender Male 64 15,24%
Female 355 84,76%
Sum 419 100%
2 | Age 18 26 6,21%
19 115 27,44%
20 130 31,02%
21 148 35,32%
Sum 419 100%
4 | Department Administration Education 52 12,42%
Accounting Education 92 21,95%
Business Education 104 24,82%
Economics Education 171 40,81%
Sum 419 100%

The demographics of the sample show that women dominate the respondents. That composition is
natural because women dominate the population of teacher-students at Medan State University. Fur-
thermore, although the respondent’s criteria are students who have completed the internship pro-
gram, there is a wide age range among respondents, namely from 18 to 21 years of age. However,
most of the participants are between 19 and 21 years old. This age range is very reasonable for 7th-
semester students. Furthermore, the sample demographics also show that the researchers managed to
get a representative sample from all teaching departments in the Faculty of Economics. The distribu-
tion of sample representation does seem uneven, but the weight of each representative is significant
enough to represent the population in each department.

RESULTS AND DISCUSSION

DESCRIPTIVE STATISTICS

This study uses the 5-point Likert scale to measure the phenomenon. Therefore, the data is scaled
from 1 as most dissatisfactory to 5 as most satisfactory. In descriptive statistics, the data is analyzed
using the mean to understand the center of response, and standard deviation to understand the data
variation for each dimension. Descriptive statistics in this study indicate that, in general, the dimen-
sions that make up the TPACK indicate that prospective teachers have a moderate perception of
mastery of TPACK with a range of 3.62-3.85. The TPACK dimensions also show a reasonably good
data variation between 0.743-0.937. This value is slightly above the median value but has not entered
the high category. The highest perception of mastery is on the Technological Pedagogical
Knowledge variable, while the lowest perception of knowledge is on the Technological Knowledge
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variable. This condition is not statistically satisfactory. However, suppose we reflect on the limitations
of the literature related to IT integration in fully online learning and the limitations of discussion
about it in the classroom, then the profile is quite good and has the potential to be improved.

Furthermore, the response to organizational support shows a moderate number as well. Literacy fa-
cilitation has a mean score of 3.86 and a standard deviation of 0.893, Technical Support Provision
has a mean of 3.71 and a standard deviation of 0.926, and Involvement Facilitation has a mean score
of 3.87 and a standard deviation of 0.974. The value is the same with mastery of TPACK. This con-
dition is not high but has the potential to be developed further. Even though schools may not have
excellent technical support, they have been perceptions indicating there is support for prospective
teachers to study technology for learning. This support can occur in classroom learning, in commu-
nity or student study groups, mentoring in apprenticeship schools, and technical services provided by
campuses or schools. However, further investigations related to this support must be studied further.

The technostress response of the sample is below both the TPACK mastery response and the organ-
izational support response, which is in the range of 3.12-3.49, and the standard deviation is between
0.870-1.194. The standard deviation profile indicates that the teacher has a varied technostress re-
sponse gap. This technostress profile cannot be underestimated as a threat variable. The trend of
technostress experienced by teachers is still above the median value, which indicates that respondents
tend to perceive technostress rather than not being disturbed by the demands of using IT. Research-
ers argue that teachers are still very likely to feel threatened due to IT integration in their teaching as-
signments. Likewise, the perception of teacher performance shows a reasonably high response,
which is 3.91 on average. In addition, this variable also indicates a relatively low deviation rate,
namely 0.797. The value indicates that the variation in the data is slightly near between one respond-
ent and another (Table 3).

Table 3. Descriptive statistics

No ‘ Variable | Avg | Std Dev
TPACK

1 | Pedagogical Knowledge 3,79 0,816
2 | Content Knowledge 3,77 0,805
3 | Technological Knowledge 3,62 0,937
4 | Pedagogical Content Knowledge 3,69 0,743
5 | Technological Pedagogical Knowledge 3,85 0,757
6 | Technological Content Knowledge 3,74 0,816
7 | Technological Pedagogical Content Knowledge 3,76 0,774
Organizational Support

13 | Literacy Facilitation 3,86 0,893
14 | Technical Support Provision 3,71 0,926
15 | Involvement Facilitation 3,87 0,974

Technostress

8 | Techno-Overload 3,46 1,064
9 | Techno-Invasion 3,19 1,172
10 | Techno-Complexity 3,26 1,039
11 | Techno-Insecurity 3,12 1,194
12 | Techno-Uncertainty 3,49 0,870
Performance

16 | Work Performance [391] 0797
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VALIDITY AND RELIABILITY TEST

This study analyzes construct validity through three steps, including convergent validity, discriminant
validity, and reliability tests (Hair et al., 2009). First, convergent validity was carried out by observing
the loading factor value and dropping the item with a loading factor of <0.6 (Hair et al., 2009). With
these criteria, this study excluded one item from the Techno-Insecurity dimension in the technostress
construct, namely the Tlsc3 item. Meanwhile, the other items used have met the requirements of
convergent validity. The cross-loading table is presented in Appendix B.

Second, the discriminant validity test used the Fornell-Larcker criteria (Fornell & Larcker, 1981). The
Fornell-Larcker measure is carried out by reviewing the root of the AVE value entered into the cor-
relation matrix diagonally, and discriminant validity is approved if the correlation value between vari-
ables in the correlation matrix is smaller than the root of AVE above it (Fornell & Larcker, 1981;
Hair et al., 2009). This situation indicates that each construct is not identical to the other constructs.
The value of the root of AVE is observable in the table in Appendix C on the top of each correla-
tion coefficient of each construct in the correlation matrix. Based on the data in the table (Appendix
C), the root of AVE has a greater value than every coefficient of correlation that existed under it in
the matrix. Therefore, the constructs in this study have met discriminant validity.

Finally, the reliability test was observed by two criteria, namely Cronbach’s alpha, and composite relia-
bility, with a critical value >0.8 for both indicators of the test tool (Hair et al., 2009). Based on the
data shown in Appendix A, all constructs in this study have met the reliability criteria. Therefore,
with the fulfillment of those three criteria, this research can be continued at the second-order factor
analysis stage (Table 4).

Table 4. Second-order factor analysis

No. | Second-Order Factor Loading Factor
Organizational Support

1 Literacy Facilitation 0,882
2 Technical Support Provision 0,911
3 Involvement Facilitation 0,903
Technostress

4 Techno-Overload 0,905
5 Techno-Invasion 0,839
6 Techno-Complexity 0,933
7 Techno-Insecurity 0,825
8 Techno Uncertainty 0,635
TPACK

9 Pedagogical Knowledge 0,850
10 Content Knowledge 0,849
11 Technological Knowledge 0,810
12 Pedagogical Content Knowledge 0,886
13 Technological Pedagogical Knowledge 0,888
14 Technological Content Knowledge 0,912
15 Technological Pedagogical Content Knowledge 0,909
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SECOND-ORDER FACTOR ANALYSIS

Researchers used second-order factor analysis to analyze whether the dimensions of the TPACK
construct, organizational support, and technostress were decisive in shaping the construct (Rind-
skopf & Rose, 1988). This study extracts the three variables into a large construct because of the par-
simony principle. Researchers avoid using too many variables to measure the effect of complex varia-
bles. Therefore, researchers can only examine the primary constructs’ effect by utilizing second-order
factor analysis. In this case, the researcher uses Confirmatory Factor Analysis (CFA) because the di-
mensions and constructs used are constructs that have been developed by previous researchers so
researchers only confirm the use of these constructs in the new research model (Hair et al., 2009;
Rindskopf & Rose, 1988). Testing the coefficients on the construct-forming dimensions in second-
order factor analysis can be treated as loading factors in ordinary factor analysis (Rindskopf & Rose,
1988). This study uses <0.6 as the critical value of the loading factor, and the test results can be ob-
served in Table 4 (Hair et al., 2009). The second-order factor analysis test results show that the
techno-uncertainty dimension is the weakest dimension with a loading factor of 0.635. Meanwhile,
other dimensions of the overall construct have excellent numbers with a loading factor value of
>0.8. Thus, all dimensions represent the primary constructs.

HYPOTHESIS TESTING AND DISCUSSION

The researcher tested the hypotheses using variance-based Structural Equational Modeling (SEM) or
PLS-SEM (Partial Least Square-SEM). The use of PLS-SEM was chosen due to sample issues and
model complexity. Researchers consider the sample to be relatively small, referring to the complexity
of the model with many items to be analyzed. Therefore the PLS-SEM would be more appropriate
for explaining the proposed structural model than the covariance-based SEM (Hair et al., 2019). In
addition, PLS-SEM also has good statistical power even though it was carried out in confirmatory
studies (Hair et al., 2009, 2019). Thus, the use of PLS-SEM is considered more suitable in this study.
The coefficient significance indicator from this data analysis is t-stat >1.96 (Hair et al., 2009). The
results of the structural model test are presented in Table 5.

Table 5. Hypothesis testing

H Path Coef | t-stat P- | Result
value

H1 | Organizational Support > TPACK 0,588 | 15,106 0,000 | Supported

H2 | Organizational Support = Work Performance 0,457 | 7,926 0,000 | Supported

H3 | TPACK - Technostress 0,353 | 7,738 0,000 | Supported

H4 | Organizational Support - Technostress 0,219 | 3,126 0,002 | Not-Supported
H5 | TPACK - Technostress 0,234 | 3,560 0,000 | Not-Supported
H6 | Technostress > Work Performance 0,021 | 0,560 0,576 | Not-Supported

Based on the results of the PLS-SEM test, the researchers found that organizational support had a
positive and significant effect on TPACK (r = 0.588, t-stat = 15.106); thus, H1 is supported. This
finding reinforces the technology investment framework proposed by the OECD (2000). In this
framework, the OECD argues that technology investment cannot be carried out without being fol-
lowed by investment in human resources and policies to support the growth of these human re-
sources. This finding also confirms the views of Adarkwah (2021), Bao (2020), Christensen and
Knezek (2017b), and Daniel (2020), which indicate that teachers need sufficient knowledge to be
ready to implement online learning. In the same context, Effiyanti and Sagala (2018) recommend
professional teacher training so that teachers have computer skills and can compromise with the chal-
lenges of this digital era. This study found evidence that organizational support is essential for help-
ing teachers master new pedagogical skills. However, as stated by Cochrane (2010), a teacher’s
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expertise in using IT does not necessarily indicate that they can use IT for specific purposes in teach-
ing. Teachers need technical facilitation and a sense of engagement that helps them connect specific
pedagogical needs with specific IT needs to deliver certain knowledge content (Figure 2). This find-
ing corrects the research of Li and Wang (2021), which has not considered the aspect of knowledge
as a variable that bridges the teacher’s performance in teaching students through the use of IT.

Literacy Technical Support Involvement
Facilitation Provision Facilitation

Pedagogical
Knowledge

A
0,680 0911 | 0,903

Content 0,850
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Figure 2. Result of structural model analysis

This study also found that organizational support and TPACK had a positive and significant effect
on work performance (r = 0.457, t = 7.926; r = 0.353, t = 7.738). These findings support H2 and
H3. According to endogenous theory, IT investment does not necessarily result in better individual
or organizational performance (Sredojevié et al., 2016). The findings of this study support this view
by proposing two key variables, namely organizational support, and knowledge in producing teacher
performance in I T-integrated learning or online learning. These two variables are very relevant to the
indicators of IT investment success proposed in the endogenous theory framework (Sredojevié et al.,
2016) and the new economic framework (Grant, 1996; OECD, 2000; Rebelo, 1998). Specifically, in
education, experts argue that TPACK is a key instrument for teachers to be ready and successful in
implementing learning in this IT era (P. Mishra & Koehler, 2006; Niess, 2011; Schmidt et al., 2009).
The results of this study provide empirical justification for this view with the TPACK value that pos-
itively and significantly affects teacher performance. With TPACK, teachers can master certain peda-
gogic needs so that students can engage in 1T-mediated learning, which helps them master certain
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content of teaching materials (Koehler & Mishra, 2009; P. Mishra & Koehler, 2006). Referring to the
results of other studies, this study complements the findings of Li and Wang (2021) and Ragu-Na-
than et al. (2008) who previously found that these technostress inhibitors or in this study were re-
viewed as dimensions of organizational support affecting positive performance on IT-mediated jobs.
Referring to the coefficient owned by each endogenous variable, it appears that the coefficient owned
by organizational support is higher than TPACK itself. This finding indicates that organizational sup-
port is a key antecedent in producing optimal teacher performance in online learning, either by add-
ing TPACK knowledge or directly to teacher performance.

Furthermore, this study found that organizational support and TPACK had a significant positive ef-
fect on technostress (r = 0.219, t = 3.126; r = 0.234, t = 3.560). Thus, H4 and H5 are not supported.
This finding is unique because instead of reducing technostress, organizational support and TPACK
increase technostress in teachers. This phenomenon may be explained by presenteeism on the use of
IT in work (Ayyagari et al., 2011). In this case, Ayyagari et al. (2011) interpret presenteeism as the
possibility of a person’s accessibility to their work due to the use of IT. As has happened in online
learning, especially during the COVID-19 pandemic, the use of IT or the full implementation of
online learning is done to provide access to learning for students. Simultaneously, this access certainly
opens equal access to teachers regarding their academic work. This access will provide an oppor-
tunity to exceed work time limits, discussion rooms, or other academic services that teachers provide
through various possible devices, such as email, LMS, social media, mobile phones, and laptops
(McGee, 1996). In addition, this data collection was carried out when there was a massive shift in ed-
ucational and teaching practices due to the COVID-19 pandemic. Even though pre-service teachers
had a lot of interaction with IT in their learning activity in the classroom, its use in a massive inten-
sity and fully mediated by IT during the COVID-19 pandemic was something new for them. That
new way of teaching and learning can put pressure on student teachers because they must prepare
various learning tools and new media and have to learn new applications (Ayyagari et al., 2011; Dan-
iel, 2020; Sagala et al., 2021). In new IT implementations and ongoing IT developments, the stress
response is a reasonable response demonstrated by IT users (Arnetz, 1997; Ayyagari et al., 2011; Jo-
hansson, 1989; Korunka et al., 1995). Instead of reducing stress, organizational support opens a new
understanding of how technology develops in education and the new complexities it will face. The
teacher also realizes that the new knowledge demands are increasing and needed. In such circum-
stances, the teacher does not choose to avoid their work responsibilities. Therefore, the perceived
stress is thought to increase because of unavoidable demands.

Finally, technostress was found to not affect teacher performance (r = 0.021, t = 0.560). This finding
also shows the uniqueness of this study because technostress was found to have no impact on
teacher performance. Referring to the research findings of Li and Wang (2021), some of the stressor
variables tested did show inconsistencies; for example, techno-overload positively affected teacher
performance, while techno-uncertainty did not affect teacher performance. Penado Abilleira et al.
(2021) also found the influence of technostress dimensions partially on teacher performance. In the
context of teachers unfamiliar with the use of IT in learning, technostress on lack of instruction and
techno-inefficiency, which reduces teacher performance (Penado Abilleira et al., 2021). Meanwhile,
for teachers who are accustomed to using IT in learning, it is found that IT misfits with needs that
cause a decrease in performance (Penado Abilleira et al., 2021). Although, in research conducted in
the business sector, technostress consistently has a negative impact on a person’s performance (Ayya-
gari et al., 2011; Ragu-Nathan et al., 2008; Tarafdar et al., 2015). This uniqueness occurs presumably
because of the teacher’s working conditions and the teacher’s unique characteristics. Teachers’ work-
ing conditions during the COVID-19 pandemic have indeed placed IT integration as mandatory.
Thus, even though teachers are under pressure when interacting with IT, it does not interfere with
their optimal performance. On the other hand, the teacher’s habit of using IT to prepare learning
tools, teaching materials, and teaching media helped him compromise with full online learning, as Pe-
nado Abilleira et al. (2021) found. Thus, the technostress experienced by teachers due to changes in
work patterns and the use of new IT is not enough to negatively affect their performance.
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IMPLICATIONS

The results of this study have implications for managerial decision-making related to the manage-
ment of teacher knowledge and expertise in implementing online learning. Educational institutions,
schools, and universities should pay attention to providing teachers with access to new pedagogical
knowledge, represented by mastery of TPACK. At the same time, schools or other educational insti-
tutions should ensure that teachers receive technical support, engagement, and literacy in various I1T-
mediated changes in learning practices. These two aspects can be implemented through teacher pro-
fessional development programs, forming a technical assistance team, teacher assistance in the devel-
opment of learning designs, teacher collaboration with the IT team, involving teachers in the devel-
opment of applications and learning media, and various other strategic policies.

Furthermore, although technostress does not affect teacher performance, this phenomenon should
still be controlled concerning mental health issues in the experience of technostress. Based on this
study’s results, technostress is challenging to manage as it exists by nature of the teacher’s work envi-
ronment. Additionally, the possibility of technostress experience is rising due to the continuous
changing of IT that escalates the demands for learning innovations. Therefore, schools should have a
compensation mechanism that targets social and financial aspects to control technostress among
teachers. The accuracy of effective policies related to this issue certainly requires further research.

From the university’s point of view, the current study’s findings are helpful in refining the curricula
of teacher training programs or teacher education programs and giving technical assistance to pre-
service teachers. The teacher education and training program should update its curricula to construct
TPACK as a standard in preservice teacher knowledge. The updated curricula may help the preserv-
ice teacher design more proper instruction for the online, blended, and hybrid teaching and learning
environment. Furthermore, suppose those issues or materials have been discussed well in many
courses and learning materials in the classroom, then pre-service teachers should gain more intense
practical experience during internships. Practical experience should make teachers more agile in using
their knowledge in dynamic circumstances. In the case of pre-service teachers doing practical experi-
ence in the internship program, universities should give technical or functional assistance in discuss-
ing their teaching problem, solving the problem with constructive discussion, and improving their
performance. There are many activities that universities should do to assist the pre-service teachers’
practical experience. First, is practical assistance regarding the content and pedagogical aspect. The
pre-service teacher may obtain it from their supervisor lecturer. Second, is technical assistance re-
garding the technological aspect of teaching and learning activities. Technical assistance should be
delivered by the supervisor lecturer, the school’s LMS admin, and the university/faculty technical as-
sistant according to the specific issue faced by the pre-service teacher. The point is that universities
must take part in anticipating the massive impact of IT in teaching and learning activities by prepar-
ing preservice teachers with appropriate knowledge and skills.

CONCLUSION

This study found that (1) organizational support affects TPACK positively, (2) organizational support
and TPACK affect teacher performance positively, (3) organizational support and TPACK affect
technostress positively, and (4) Technostress does not affect teacher performance. Those findings are
unique and bring insight into theoretical and practical aspects of IT disruption in the educational sec-
tor.

First, researchers found that organizational support and TPACK were valuable antecedents of
teacher performance in an online environment, but simultaneously, technostress is not critical to
threaten teacher performance. These findings show that teachers can maintain their job orientation
and productivity even in the shock of shifting circumstances toward fully online learning. Teachers
may believe they are responsible for running the instructional program to allow student learning even
in uncertain conditions. Referring to Bandura’s (1988) self-regulation, someone can accept the
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challenge and then set their strategy, goal, and action when they have self-regulation capability. How-
ever, technostress among teachers exists, and scholars still need to pay attention to that. Universities
and schools should consider assuming that technostress impacts another side instead of teacher per-
formance. Researchers argue that technostress will imply teachers’ mental health if it is experienced
constantly in the long term.

Second, technostress is uncontrollable by TPACK and organizational support. Practically, researchers
argue it is an unavoidable circumstance. The educational system demands a rapid shift to fully online
learning due to the COVID-19 pandemic. Therefore, it is mandatory for teachers to accept the chal-
lenge of maintaining the continuity of teaching and learning activities during pandemics. Therefore,
researchers and policymakers should further analyze the precise impact of technostress among teach-
ers. Understanding the negative impact of digital interaction during the productive task is crucial to
determine appropriate strategies for maintaining a teacher’s convenient work environment.

Third, theoretically, this study connects the concept of TPACK as knowledge to organizational sup-
port and technostress as the organizational and personal response to deal with massive IT integration
in fully online learning during COVID-19 pandemics. This study bridges the educational conception
of teacher competence to the behavioral framework of IS users to deal with the online environment.
That approach is essential because teaching and learning is the task that engages human-to-human
interaction, which is different from other productive activities like the business sector. This study ex-
plains how teachers respond to I T-integrated jobs in their academic activities. Current findings will
give more wisdom to understand the threshold of IT usefulness in the educational field and the pref-
erence for managing it to maintain teachers’ work quality. That uniqueness enriches the theoretical
aspects of human-computer interaction and management information systems field.

Finally, this study recommends school leaders, policymakers, and stakeholders: (1) give attention to
teachers’ knowledge and provide organizational support to help them do their responsibility through
excellent performance in an online environment — the dynamic of online learning results in the com-
plex needs of instructional design, making teachers refine their design continuously; (2) develop a
strategy to manage technostress among teachers from another aspect beyond TPACK and organiza-
tional support; and (3) develop a plan to compensate for teacher effort and sacrifices resulting from
IT disruption in their working experience.

This study has a sample related to the teachers field of study, which is limited to economics and
business teachers. Further research can expand the sample variation to increase the generalizability of
the research results. Analyzing the critical factors that effectively manage teachers’ technostress is also
worth doing. A qualitative research method may be helpful in exploring teachers’ complex responses
regarding I T-integrated tasks. Confirming and refining the framework usually developed in the pri-
vate and educational sectors is crucial to generating more theoretical and empirical understanding.
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APPENDIX A: ITEMS OF RESEARCH INSTRUMENT

QUESTIONNAIRE

The current instrument is a questionnaire on the use of information systems in learning. This ques-
tionnaire seeks to capture your perceptions regarding the experience of using information systems in
your teaching assignments at school during the COVID-19 pandemic. Your willingness to fill out this
questionnaire is not mandatory. In addition, this questionnaire is anonymous to maintain your inde-
pendence in responding. Therefore, if you decide to participate in this survey, please fill out the fol-
lowing questionnaire according to your real perceptions and abilities regarding Information Technol-
ogy (IT) and Information Systems (IS) integration in the teaching and learning activities you experi-
ence. Your honesty in giving responses will benefit the quality of this research data and the quality of
decision-making in the future. We appreciate your willingness to be a respondent. Your participation
has helped the development of knowledge and practice in education.

1. Gender - M/F
2. Age ra. 18 b. 19 c. 20 d. 21
3. Department : 1) Administration Education

2) Accounting Education

)
3) Business Education
4) Economics Education

Technological Pedagogical Content Knowledge (TPACK)

Pedagogical Knowledge
Schmidt et al. (2009); Schmid et al. (2020)

1. | PK1 I can adapt my teaching according to what students have and have not understood.
2. | PK2 I can adapt my teaching style to different students.

3. | PK3 I can use various learning models to manage the class.

4 | PK4 I can assess student learning outcomes in various ways.

Content Knowledge
Schmidt et al. (2009); Schmid et al. (2020)

5 | CK1 I have extensive knowledge in the field of science that I teach.

6. | CK2 I can give specific examples in the material | teach.

7. | CK3 I understand the basic theory and concepts of the material I teach.

8. | CK4 I understand the actual development of practice and theory in the field of science
that | teach.

Technological Knowledge
Schmidt et al. (2009); Schmid et al. (2020)

9. | TK1 I always keep up to date with new technology.
10. | TK2 I work and learn to use technology regularly.
11. | TK3 I know a lot of different technologies.

12. | TK4 I have technical skills in using technology.
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Pedagogical Content Knowledge
Schmidt et al. (2009); Schmid et al. (2020)

13. | PCK1 | I know how to choose an effective teaching approach to guide students to think and
learn in the subjects I teach.

14. | PCK2 | I know how to develop assignments to stimulate students’ critical thinking skills in
the subjects I teach.

15. | PCK3 | I know how to develop exercises that help students construct their knowledge of
the subjects I teach.

16. | PCK4 | I know how to evaluate student learning performance in the subjects I teach.

Technological Pedagogical Knowledge
Schmidt et al. (2009); Schmid et al. (2020)

17. | TPK1 | I can choose technologies that enhance my selected teaching approach.

18. | TPK2 | I can choose technologies that help students to learn during the lesson.

19. | TPK3 | I can adapt the use of technologies that I am learning about in different teaching
and learning activities.

20. | TPK4 | I think critically and carefully about how to use technology in my classroom.

Technological Content Knowledge
Schmidt et al. (2009); Schmid et al. (2020)

21. | TCK1 | I know why technological developments can change the context and content of my
teaching materials.

22. | TCK2 | I can explain what technologies are useful in research and content development in
my area of expertise.

23. | TCK3 | I know what new technologies are currently being developed related to my field of
knowledge and expertise.

24. | TCK4 | I know how to use technology to participate in research or knowledge development

in my area of expertise.

Technological Pedagogical Content Knowledge
Schmidt et al. (2009); Schmid et al. (2020)

25. | TPCK1 | I can combine the content, technology, and learning approaches that | got in class
when | was in college.

26. | TPCK2 | I can develop strategies that combine learning content, technology usage, and appro-
priate learning approaches to help my teaching activities.

27. | TPCK3 | I can choose technologies that can improve the content accessibility of the subjects
I teach.

28. | TPCK4 | I can choose certain technologies to use in my classroom to improve the quality of
what | teach, how | teach, and what students learn.

29. | TPCKS5 | I can teach with the right combination of subject matter, technology, and learning

approach.
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Organizational Support

Literacy Facilitation
Marchiori et al. (2019); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

1. | LF1 Our school encourages knowledge sharing to help us use Information Technology
effectively.

2. | LF2 Our school provides professional training to ensure we use Information Technology
effectively.

3. | LF3 Our school creates a work team to increase the use of Information Technology.

4. | LF4 Our school provides clear documents to guide teachers in using Information Tech-
nology.

Technical Support Provision

Marchiori et al. (2019); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

5. | TSP1 | The IT admin at our school works well in answering problems using Information
Technology.

6. | TSP2 | The IT admin in our school is a good worker and has good Information Technology
knowledge.

7. | TSP3 | The IT admin at our school is easy to meet.

8. | TSP4 | The IT admin at our school is always ready and responsive in helping us.

Involvement Facilitation
Marchiori et al. (2019); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

9. |IFl We are given an appreciation if we use information systems and technology in doing
assignments, presentations, or teaching practices.

10. | IF2 We always consult before using a new app.

11. | IF3 We are involved in improving applications or information systems on campus.

12. | IF4 We are involved in improving the way of information systems usage.

13. | IF5 We are always encouraged to use new applications or information systems to im-
prove our teaching

Technostress

Techno-overload
Li & Wang (2021); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

1. | TO1 | Due to information technology, | have to do more tasks until it is not handled cor-
rectly.

2. | TO2 | Due to information technology, | have to work with strict time limits.

3. | TO3 I have to change my work habits due to the use of information technology to im-
prove the quality of teaching.

4. | TO4 I have more workloads because of the complexity of using information technology
in teaching activities.
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5 | TO5 I have little free time due to the use of information technology.
6. | TO6 | Due toinformation technology, | even have to interact with my work on vacation.
7. | TO7 I have to work faster due to the use of information technology.

Techno-invasion
Li & Wang (2021); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

8. | TIV1 | I feel that I have to sacrifice my vacation time and weekends due to constantly inter-
acting with information technology devices.
9. | TIV2 | I feel that my personal life has been disturbed because of the use of information

technology devices.

Techno-complexity

Li & Wang (2021); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

10. | TC1 | often feel that the information technology tools used in teaching are too complex
and difficult to understand.

11. | TC2 | often feel that the information technology tools used in teaching are too complex to
be used effectively.

12. | TC3 Because of their complexity, | doubt that information technology tools can be of
practical use in teaching practice.

13. | TC4 I do not have sufficient knowledge of information technology in terms of improving
my performance in teaching.

14. | TC5 I have to sacrifice a lot of time and energy to learn the use of information technol-

ogy in teaching activities.

Techno-Insecurity
Li & Wang (2021); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

15. | TIS1 | The use of information technology interrupts my work patterns.

16. | TIS2 | | feel that my field of work is increasingly threatened due to the continuous develop-
ment of information technology.

17. | TIS3 | I have to continuously update my capabilities and expertise so that I will not be re-
placed by information technology one day or colleagues who have more information
technology skills.

18. | TIS4 | | feel threatened by other colleagues who are more tech-savvy.

19. | TIS5 | I don't want to share my expertise using information technology with my colleagues

because I'm worried he will be replaced me one day.

Techno-Uncertainty
Li & Wang (2021); Fuglseth and Sgrebg (2014); Ragu-Nathan et al. (2008); Tarafdar et al. (2010)

20. | TUL1 | There is a continuous improvement in information technology to increase its use in
teaching and learning.

21. | TU2 | There is a dynamic change to improve the application function of IS in education
and teaching.

22. | TU3 | Where I work, the school replaces ICT equipment regularly.
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Work Performance

Work Performance
Tarafdar et al. (2010)

1. | WP1 The use of information technology in teaching and learning activities increases my
productivity.

2. | WP2 The use of information technology in teaching and learning activities allows me to
work anywhere.

3. | WP3 The use of information technology in teaching and learning activities allows me to do
more things than usual.

4. | WP4 The use of information technology in teaching and learning activities allows me to try
new ways of teaching.
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ABSTRACT
Aim/Purpose Drawing on transactional distance theory (TDT) and collaborative learning, this
research proposes a research model to examine the role of collaborative learn-
ing during the COVID-19 pandemic. It investigates the potential antecedents
that influence students’ academic achievements, autonomy, and satisfaction
with online learning platforms.
Background The coronavirus (COVID-19) epidemic devastating the world has shaken the

global educational system; such a transformation compelled all educational insti-
tutes to utilize online learning platforms. Malaysian higher educational institu-
tions were greatly concerned by this disease and faced considerable transfor-
mations that affected higher education learners. Additionally, the campus clo-
sure and movement regulations impacted traditional education. Thus, the Ma-
laysian Government ordered students at higher education institutions to return
to their hometowns and continue their studies through online learning. There-
fore, online learning was the most reasonable alternative to resume the learning
process. Furthermore, in the educational world, collaborative learning is pivotal
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to forming students’ interpersonal skills. Collaborative learning practice is work-
ing in pairs or small groups to attain the learning objectives collaboratively. Col-
laborative learning refers to the process of acquiring knowledge in a collabora-
tive setting as opposed to alone. Since the instructor and students are in sepa-
rate locations, it is challenging for the teacher to facilitate collaborative learning.

This study utilized a quantitative method; purposive sampling was implemented,
and the data were collected from 260 university students, both undergraduate
and postgraduate, as long as they were affected by the COVID-19 pandemic in
Malaysia.

The questionnaire for this research was designed to fit the research hypothesis.

The items of the questionnaire have been adapted to certify the content’s valid-
ity. The collected data were analyzed using Smart PLS software, which has been
utilized as an essential data analysis tool.

This research contributes to: (1) a better understanding of the importance of
communication and connection among students-students and teachers in online
learning environments, as the results suggest that the more communication be-
tween students, teachers, and the environment itself, the greater the academic
achievements, learners’ autonomy, and satisfaction; and (2) the role of both col-
laborative learning and TDT on learners’ academic achievements, autonomy,
and satisfaction.

This study advances by incorporating TDT and collaborative learning theories.
This research model illustrates six main factors in online learning platforms that
enhance students’ academic achievements, autonomy, and satisfaction through
collaborative learning. The results showed a strong association between TDT
and collaborative learning regarding the online learning platforms’ utilization for
improving academic achievements, learners’ autonomy, and satisfaction.

This model provided exceptional support to students during this sudden switch
to online alternatives and helped them cope with the considerable challenges
they faced under the current circumstances. Moreover, this model provides a
guideline for higher education teachers and administrators for coping with
online learning platforms.

Drawing on the association between TDT and collaborative learning regarding
the utilization of online learning platforms for improving academic achieve-
ments, learners’ autonomy, and learner satisfaction, the research result presents
a road map for researchers in the field of online learning. Accordingly, research-
ers are encouraged to utilize these theories, as they can lead to improvements
among online learners in higher education institutions.

This preliminary model, which was developed throughout this research, will be
a great support to both researchers and instructors to be able to utilize and elab-
orate in accordance with the role of online platforms on students’ satisfaction,
autonomy, and academic achievements. It is critical for higher education admin-
istrators to pay more attention to the nature of communication between stu-
dents and student instructors, which has been shown to have a positive influ-
ence on their academic achievements, to implement online learning. Moreover,
instructors and course developers must be trained and skilled to achieve online
learning platform goals.
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Future Research Future research could include more information about blended learning envi-
ronments and their relationship to the technology acceptance model as an
online learning model. Researchers may extend the model used in this study.

Keywords adult learning, collaborative learning, distance education, media in education,
transactional distance learning theory, collaborative learning theory

INTRODUCTION

The coronavirus (COVID-19) has adversely affected the world’s life sectors, including the educa-
tional system. The virus spread universally in such a short period that it led to highly critical and sur-
prising economic, spiritual, social, psychological, and biological challenges (Tanhan, 2020). Addition-
ally, the virus has resulted in significant challenges for numerous individuals, thus critically affecting
university learners (Tanhan et al., 2020). Students at schools, colleges, and universities were directly
affected by the COVID-19 epidemic. As a result of the shutdown of their educational institutions,
most were unable to physically attend courses throughout the epidemic. According to scholars from
various countries (Tanhan et al., 2020), university learners have been experiencing multiple challenges
throughout the COVID-19 outbreak. For instance, a lack of information, skills, and equipment, an
unstable internet connection, irrelevance, and challenges with system access were the obstacles faced
by instructors and students during the COVID-19 epidemic. Nevertheless, it has offered opportuni-
ties and challenges to higher education institutions (Toquero, 2020). This surprising switch to online
learning turned into an agility measurement of education institutions (Wu, 2020), with numerous edu-
cation institutions focused on transferring the traditional education system to online learning. Addi-
tionally, this current digital transformation towards online platforms has been accelerated under the
compulsory lockdown of many educational establishments due to COVID-19, and numerous educa-
tional organizations have begun to use different e-learning systems and tools. This demonstrates that
technology use in teaching has gained more importance at all education levels.

Several factors determine the effectiveness of online learning, programs, and classes, for instance,
student satisfaction, student autonomy, and students’ academic achievements (Abdelkader et al.,
2022). Nevertheless, designing and executing effective online environments is a complicated process
involving many satisfaction factors, including teacher support, student autonomy, student collabora-
tion, and communication (Zamakhsari & Ridzuan, 2015). Previous research has found a consistent
link between student satisfaction and communication in online learning environments (Abdelkader et
al., 2022; Zamakhsari & Ridzuan, 2015). Students’ most popular online learning activities involve
online group discussions, searching, quizzes, and online tests. Consequently, it is critical to improve
student communication with their classmates and their instructor in online learning environments
(Abuhassna et al., 2021; Abuhassna, Awae, et al., 2022; Zamakhsari & Ridzuan, 2015).

This current study investigates the role of online learning platforms on students’ satisfaction, auton-
omy, and academic achievements during the COVID-19 pandemic in relation to their communica-
tions with their instructors and their classmates and their autonomy towards online learning plat-
forms, and their influence on collaborative learning. Additionally, this study investigates the effects of
the collaborative learning role on student-student communication, teacher-student communication,
students’ academic achievement, student satisfaction, and student autonomy. Because most educa-
tional institutions now offer online courses as an alternative to traditional classrooms, this study may
have an impact not only on online courses but also on other educational institutions. This prelimi-
nary model, which was developed throughout this research, will be a great support to both research-
ers and instructors to be able to utilize and elaborate in accordance with the role of online platforms
on students’ satisfaction, autonomy, and academic achievements. Online learning advantages and ap-
plications have been discussed in earlier correlated literature (Abuhassna et al., 2020; Abuhassha &
Yahaya, 2018; Wu, 2015).
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Accordingly, this study’s main problem lies in the fact that, although COVID-19 is likely to be a tem-
porary crisis, it must nonetheless be a wake-up call for higher education institutions to be more open
and flexible regarding online learning implementation and ensure more flexible educational delivery
methods that serve various learner populations are provided (Martin & Furiv, 2020). The COVID-19
crisis offers global universities a real chance to get to grips with their addiction to flying staff around
the world (Martin & Furiv, 2020). Thus, there is a need to develop a research model to locate signifi-
cant evidence based on the data of students’ interactions within online learning environments that
influence their academic achievements, student autonomy, and satisfaction in collaborative learning
environments. Consequently, this proposed model should be used as a guideline for both decision-
makers and instructors in the industry of online learning regarding the implementation of online plat-
forms to enhance the whole learning experience through these platforms. This study employs an
online learning environment and a collaborative learning environment, bringing new and better foun-
dations for the development of the distance learning system; that is, the study-from-home approach.
Taking into consideration such conditions, our primary investigation was:

In what way could this proposed model improve students’ online learning regarding their aca-
demic achievements, autonomy, and satisfaction during the COVID-19 pandemic?

Drawing on the main question, this study aims to answer the following research questions:

1. What are the relationships between student-student communications, teacher-student com-
munications, and collaborative learning?

2. What are the relationships between student-student communications, teacher-student com-
munications through collaboration, and students’ academic achievements?

3. What are the relationships between student-student communications, teacher-student com-
munications through collaboration, and students’ autonomy?

4. What are the relationships between student-student communications, teacher-student com-
munications through collaboration, and student satisfaction?

LITERATURE REVIEW

During the COVID-19 pandemic, switching to distance and online learning resulted in inconsisten-
cies in academic achievement among students (Muflih et al., 2021). Even though online learning ad-
dressed many complications caused by the lockdown, practical skills could hardly be delivered or
trained via online platforms (Aslan, 2021). Online practical skills could be challenging for online
learning (Paudel, 2021). Earlier studies showed conflicting conclusions on learning achievement lev-
els during the COVID-19 epidemic in online learning settings. Academic achievements can signifi-
cantly impact learning approaches, particularly in a pandemic of contextualized online learning (Co-
man et al., 2020). Nonetheless, students tended to evaluate online learning productivity negatively,
refusing to participate in online learning and focusing on online environment issues (Wang et al.,
2021). Several students negatively assessed online learning and have held negative attitudes regarding
the efficiency of online learning. They neither thought they could achieve their education goals
through online approaches nor considered that their communication skills could be improved
through studying online (Coman et al., 2020).

Furthermore, students need to develop autonomy to learn online (Abuhassna et al., 2020; Moore,
2013; Moore & Kearsley, 2012). Student autonomy refers to the learner’s ability to track their learn-
ing process. Acquiring the learning process with active involvement and self-autonomy is a prerequi-
site for online learning to be successful (Abuhassna et al., 2020; Abuhassna & Yahaya, 2018; Moore,
2013; Moore & Kearsley, 2012). It is recommended that instructors take responsibility for making
students realize that they must become autonomous learners. In other words, the development of au-
tonomy in each learner is intended to be objective in and of itself. This objective improves awareness
that student autonomy in online learning should be incorporated into the curriculum (Abuhassna,
Busalim, et al., 2022). Accordingly, this current study investigates the role of online learning
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platforms on learners’ satisfaction, academic achievements, and students’ autonomy during the
COVID-19 pandemic, their interactions with their instructors and classmates, their autonomy to-
wards online learning platforms, and their influence on collaborative learning. Additionally, this study
investigates the effects of the collaborative learning role on student-student communication, teacher-
student communication, students’ academic achievement, student satisfaction, and student auton-
omy. This proposed model developed through this study will significantly aid scholars’ and instruc-
tors’ ability to elaborate and apply in accordance with the role of online environments on learners’
satisfaction, autonomy, and academic achievements. Previous related research has discussed the ben-
efits and applications of online learning environments (Abuhassna, Van, et al., 2022; Wu, 2015).

Therefore, this study’s main problem lies in the fact that, although COVID-19 is likely to be a tem-
porary crisis, it must be a wake-up call for institutions of higher education to be more open and flexi-
ble regarding online learning implementation and ensure providing more flexible educational delivery
methods that serve various learner populations (Martin & Furiv, 2020). The COVID-19 crisis offers
global universities a real chance to get to grips with their addiction to flying staff worldwide. As a re-
sult, there is a need to develop a research model to investigate the significant evidence based on stu-
dent communication data within online learning settings that influence academic achievement and
satisfaction in collaborative learning environments. Consequently, this proposed model should be
used as a guideline for decision-makers and instructors in the online learning industry regarding
online platform implementation to enhance the whole learning experience. Considering such condi-
tions, this model provides a practical implication for future studies on how to improve students’
online experiences through these study interventions.

THEORETICAL BACKGROUND

This study’s theoretical framework has been built according to Moore’s (2013) transactional distance
theory (TDT) in addition to collaborative learning (CL).

Firstly, CL in university courses has its origins in the theories of behavioral learning, cognitive devel-
opment, and social interdependence (Dahley, 1994). CL is a mature-centered education approach
where learners themselves are reliable for education results and group control (Bruffee, 1984). Linda
Harasim (2017) developed CL, a theory that focuses on Internet facilities to provide educational set-
tings that promote knowledge-building and collaboration. Harasim explains CL as “a new learning
theory that focuses on knowledge building, CL, and Internet use to reshape informal, non-formal,
and formal education for the knowledge age” (p. 69).

Secondly, TDT has been chosen in the present study because the “TDT term refers to the physical
distance between the instructor and the student” (Moore, 2013, p. 67). That depends on the learner’s
understanding, which occurs throughout the learner’s communications with their classmates and in-
structor. Although the TDT origins could be traced to Dewey’s work, it was Michael Moore who was
recognized as the inventor of this theory, which was initially published in 1972. In his development
and studies of this theory, he categorized three significant elements of TDT, which serve as the base
for this theory. These elements are: (1) course design; (2) dialogue, or what this study refers to as
“communications” (both student-to-student communication and teacher-to-student communication);
and (3) learning autonomy. Yet this study focused on both TDT and CL theories and related them to
CL and student satisfaction as the primary purpose of this study. TDT theory provides courses that
differ in the desired autonomy degree based on course format and communication principles. Other
theories relating aptitude and inspiration to work independently, such as self-determination theory
(Deci & Ryan, 2012; Falloon, 2011) and self-directed learning (Garrison, 1997), are related to the au-
tonomy concept. According to various studies, learning autonomy is critical for online learning (Ab-
uhassna et al., 2020; Hung et al., 2010).
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HYPOTHESES DEVELOPMENT

This study’s hypotheses were developed based on a combination of the different aspects of the two
theories mentioned above. The first and second hypotheses were developed as a result of students’
and teachers’ communication and its relationship to collaborative learning.

H1: Students’ and students’ communications positively influence collaborative learning.
H2: Teachers’ and students’ communications positively influence collaborative learning.

Then, students’ and teachers’ communication and its relationship to students’ academic achievement
led to the formulation of the third and fourth hypotheses.

H3: Students’ communications through collaborative learning have a positive influence on stu-
dents’ academic achievements.

H4: Teacher-student communications through collaborative learning positively influence stu-
dents’ academic achievements.

The fifth and sixth hypotheses were developed as a result of student-teacher communication and its
relationship to student autonomy.

H5: Communication between students and between students through collaborative learning has
a positive impact on students’ autonomy.

H6: Teacher-student communications through collaborative learning have a positive impact on
students’ autonomy.

Finally, student-teacher communication and its relationship to students’ autonomy led to the formu-
lation of the seventh and eighth hypotheses.

H7: Students’ communications through collaborative learning have a positive influence on stu-
dents’ satisfaction.

H8: Teacher-student communications through collaborative learning positively influence stu-
dents’ satisfaction. This demonstrates how these two theories work in parallel to improve this
study’s variables.

This proposed model explains how the theories of TDT, and the concept of CL can guide these
components’ roles and their relation to each other, thus making the online learning process more ef-
fective. In conclusion, this study employs TDT theory through collaborative learning to hypothesize
and develop this study’s hypothesis (see Figure 1).

Student aca-
demic achieve-
Teacher-student ments (SAA)
communica-
tions (TSC) Student
Collaborative satisfaction
Learning (CL) & (SS)
Student-student
communica- /
tions (SSC) Student
autonomy
(SA)

Figure 1. Conceptual framework
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RESEARCH MODEL AND H YPOTHESIS

This section discusses the study’s hypotheses and proposes the research model (see Figure.1). The
research model for this study incorporates antecedents (i.e., student-to-student communications and
teacher-to-student communications), collaborative learning factors, and consequences factors, includ-
ing academic achievement, autonomy, and satisfaction. Thus, this study points to the following hy-
potheses.

Student-student and student-teacher communications and collaborative learning

Students’ communications and collaborative learning in this study are referred to as their connections
and feedback among themselves in online settings and how such communications could be enhanced
using collaborative learning approaches. Collaborative learning offers social skills like teamwork, pro-
fessionalism, problem-solving, critical thinking, cultural intelligence, and written and oral communi-
cation, which are crucial for future fieldwork in technology and science (Hollis & Eren, 2016). Addi-
tionally, collaborative learning is vital when responding and adapting to the new professional de-
mands of drastically changing workplaces. Linton et al. (2014) determined that learners in group envi-
ronments achieved considerably better conceptual understanding than students in courses with an
individual environment. As Vygotsky (1978) suggested, this could be improved if learners were left in
groups based on their proficiency and experience level. In this case, less proficient learners benefit
from the communication skills of more capable learners. Thus, learners with a higher proficiency
level benefit from others teaching their less capable peers. Furthermore, learners with varying levels
of proficiency may benefit from the experience as a collaborative one. Communications among learn-
ers themselves allow them to improve and use their communication skills (Major, 2015). Prior re-
search on collaborative online learning investigated how traditional collaborative learning features
emerged in online learning environments. Collaborative learning characteristics, for example, pur-
poseful design, unique collaboration, and meaningful learning are attempted differently during online
meetings than in traditional face-to-face meetings (Barkley et al., 2014). Teacher-student communica-
tions and collaborative learning are defined in this study as their relationship and communication
with their instructor on online platforms, and how such communications could be improved using
collaborative learning approaches. Teacher support for students has been empirically examined, and
the results indicate that the students’ perceived teacher support influences their communications
(Zhao & Qin, 2021). Besides, in online environments, teacher support is a personal feature that af-
fects students’ online learning. Several investigations have found that student-teacher support and
communications positively correlate with online learning adoption (Lee et al., 2020). As a result,
online instructors play an important role as a mediator in creating a constructive-cantered learning
environment that can encourage collaboration and support the achievement of learning objectives
(Rovai, 2004). Group work and activities in online settings need further modifications and factors be-
yond traditional face-to-face settings. Such a reality involves instructors considering alternate solu-
tions to collaborate, clarify scripted guidelines, and communicate. For instance, Vonderwell and
Turner (2005) stated that learners need practical and clear communication of online instruction and
messages. Lack of interaction and delay in asynchronous communication are essential factors that
need to be considered to avoid any negative impact on online learners (Kang & Im, 2005; Vonder-
well & Turner, 2005).

H1: Students-students’ communications have a positive influence on collaborative learning.
H2: Teacher-students’ communications have a positive influence on collaborative learning.

Students-students’ and teacher-students’ communications, and students’ academic
achievements

Students’ communications and students’ academic achievements in this study describe their feedback
and interactions among themselves on online platforms and how these communications can improve
their academic achievements. In the education system, particularly online education, learners work
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hard to succeed in their future careers. For instance, in online education, learners require more effort
to obtain higher grades, which ascertain their proficiency throughout their course. Students work
hard for their academic performance throughout the lessons taught in any semester (McKenzie et al.,
2004). In online learning platforms, students and their instructors are physically separated. Thus, their
usage of technological resources fills this distance gap, and learners learning online are called distance
learners (Casarotti et al., 2002). In this study, teacher-student communications and students’ aca-
demic achievements describe how students’ feedback and interaction among themselves in online
settings can improve their academic performance. Furthermore, a study by Henke and Russum
(2000) throughout their research suggested that individual separation could create a sense of inacces-
sibility among many learners. That is why they discovered the use of e-mails, website forums, and in-
ternet facilities to alleviate their feelings of isolation. The study suggests that social media and tutorial
interaction could decrease student isolation. Additionally, learners and their instructors must be con-
nected throughout the online learning process to overcome their isolation sense (Abuhassna, Awae,
et al., 2022; Abuhassna & Yahaya, 2018).

Ha3: Students-students’ communications through collaborative learning have a positive influ-
ence on students’ academic achievements

H4: Teacher-students’ communications through collaborative learning positively influence stu-
dents’ academic achievements.

Students-student communications and students’ autonomy

Students’ communications and autonomy in this study refer to their feedback and communication
among themselves in online settings and how these communications could enhance their autonomy
in online learning settings. Recently, researchers found that students’ autonomy was predicted by
online learning communication (Al-Tarawneh et al., 2021). Moreover, a study by Martin et al. (2021)
has shown that students’ autonomy is considerably correlated to achievement and dramatically facili-
tates the link between achievement and adaptability. Furthermore, studies have examined students’
autonomy and teacher support with students’ deep learning (Zhao & Qin, 2021) in online materials
and contexts. The students need to gain the strategies and habits of studying, which will help them
determine the learning steps and master their learning process. Online learning eliminates the tem-
poral aspect of learning and teaching by providing continuous guidance and materials. However, the
smooth access does not indicate the increasing amount of time students spend on their studies, as the
lack of autonomy is noticeable. Non-temporality introduces the possibility of increased transactional
distance, which becomes an impediment to the learning process (Martin et al., 2021).

H5: Students-students’ communications through collaborative learning have a positive influ-
ence on students’ autonomy

H6: Teacher-students’ communications through collaborative learning have a positive influ-
ence on students’ autonomy

Students-students’ and teacher-students’ communications and students’ autonomy

In this study, students’ communications and academic achievements imply their feedback and com-
munication among themselves in online settings, as well as how these communications could im-
prove their satisfaction in online learning settings. Satisfaction may be defined as a point factor of
performance and expectation. Cultural differences impact the learner’s satisfaction level with their
perception of the services (Tian & Wang, 2010). An encouraging learning context could improve stu-
dents’ satisfaction and achievement through online learning. The learner’s satisfaction level is the
boundary between the anticipation level and the present findings. Learner satisfaction is the outcome
of achievement, enjoyment, and thus, “a successful and pleasant experience” (Tian & Wang, 2010).
Understanding learning satisfaction is important because it can provide the necessary point to im-
prove learners’ education (Khiat, 2013). Studies on learners’ satisfaction with online learning
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platforms have gained a lot of interest and attention due to their impact on the educational effective-
ness of instructional materials. As online learning courses are broadening, it is significant to study
learners’ satisfaction with such curriculums and how these affect their academic achievement and sat-
isfaction. Teacher-student communications and students’ autonomy in this study refer to their feed-
back and communication among themselves in online settings and how these communications could
enhance their autonomy in online learning settings. Any student, whether they are enrolled in con-
ventional or online learning, is required to possess the essential skill and capacity of autonomy. Both
methods provide the issue of monitoring novel learning models, although the former is more preva-
lent. Learners have been encouraged to work toward becoming independent learners as an important
component of online education for a long time (Alley, 2019; Cheon et al., 2012). Therefore, deter-
mining online learning autonomy has tremendous importance and presents challenges for establish-
ments, educators, and students. Thus, teaching how to learn is not just in a classroom but also chang-
ing what is done. Communication between learners and instructors is essential in online learning en-
vironments (Jacobs et al., 2016). In this context, it is evident that creating students capable of rein-
forcing their learning is essential. However, what is the way to make this happen? The need to answer
such a question is simply met by providing instant feedback from their instructor during online learn-
ing courses (Abuhassna et al., 2020). Teacher-student communications and students’ academic
achievements in this study refer to their feedback and communication among themselves in online
settings and how these communications could enhance their satisfaction in these settings. Many iden-
tifications of the learner’s satisfaction can determine the satisfaction level, for example, the learning
environment, the course elements, interaction and communication elements, individual learner ele-
ments, the institution, and the faculty. At the same time, they discuss the details related to the in-
structor’s role, the learner’s attitude, the effectiveness of online environments, and social presence.
To design and create the proper online learning courses or programs to meet the requirements and
satisfaction of online learners, it is essential to examine the communications between the students
and their instructors (Abuhassna, Van, et al., 2022; Jackson, 2014; Kardo, 2015). The kind of learners
in the course may also be necessary, as some of them may not have the experience to compensate for
the lack of face-to-face interaction with the tutor, mainly when they are registering for their first time
in online programs. Many have concentrated on the associations between learner satisfaction with
online programs and student experience or demographics with ICT and online education (Abou Naaj
et al., 2012; Ryan, 2013).

H7: Students-students’ communications through collaborative learning have a positive influ-
ence on students’ satisfaction

H8: Teacher-students’ communications through collaborative learning positively influence stu-
dents’ satisfaction.

RESEARCH METHOD

SURVEY INSTRUMENT

The questionnaire for this research was designed to fit the research hypotheses. Accordingly, the
questionnaire was designed to measure Teacher-Student Communications (TSC), Students-Students
Communications (SSC), Collaborative Learning (CL), Students Academic Achievements (SAA), Stu-
dents Satisfaction (SS), and Students Autonomy (SA) through social media platforms. The items of
the questionnaire have been adapted to certify the content’s validity. Thus, this study’s questionnaire
was comprised of two major sections.

The first section included the respondents’ demographic details, such as age, gender, and educational
level. The second section (See Appendix) consisted of 35 items that were adapted from earlier studies
as follows. Teacher-Students Communications and Students-Students Communications were taken
from Abuhassna et al. (2021) and Bolliger and Inan (2012). Collaborative learning was measured us-
ing six adapted items (So & Brush, 2008). Eight items were adapted from Students’ Academic
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Achievements (Abuhassna et al., 2020). Six Student’s Satisfaction items were adapted from Dziuban
et al. (2007). Five Students’ Autonomy items were adapted from Barnard et al. (2009) and Pintrich et
al. (1991).

SAMPLING AND SAMPLE SIZE

While this study was being conducted, Malaysia’s COVID-19 pandemic remained active. Due to the
pandemic, the Malaysian Government, and the Ministry of Higher Education (MOH) ordered that
those educational institutions, schools, and universities close their doors. Thus, all samples in this
study were students affected by COVID-19 who were studying from home. The most important cri-
terion for individual inclusion in the research is that “they are students that have actively been in-
volved in online teaching during the COVID-19 pandemic.” Both undergraduate and postgraduate
students were involved in this study as one category since they both have been affected by the pan-
demic. Purposive sampling was implemented. Using purposive sampling, the authors of this study
determine the significant characteristics of the people who would form the samples and reach the
people who match these characteristics. Due to this criterion, the sample may also be considered
within the scope of criterion sampling (Maxwell, 2012). The respondents’ demographic collected data
show that of the 260 respondents, 76 (29.2%) were males, 184 (70.7%) were females, 201 (77.3%)
were in the age range of 24 years and above, 41 (15.7%) were in the age range of 21 to 23 years old,
and 18 (6.9%) were in the age range of 18 to 20 years old. Regarding the level of study, 78 (30%)
were in their first year of study, 100 (38.4%) were in their second year of study, 22 (8.4%) were in
their third year of study, and 3 (1.1%) were in their fourth year of study, 12 (7.5%) were in their fifth
year of study, and 45 (17.3%) did not select their level of study. The collected data were analyzed us-
ing Smart PLS software, which has been utilized as an essential data analysis tool. The Smart PLS uti-
lization process includes two stages: first, evaluating construct validity and convergent validity, to-
gether with the discriminant validity of the measurements; and second, analyzing the structural
model. The phases mentioned above are suggested by Hair et al. (2012).

DATA COLLECTION AND ANAL YSIS

The data collected in this research was mainly accumulated from undergraduate and postgraduate
students at one Malaysian university. A combined total of 268 questionnaires were received. How-
ever, eight questionnaires have been excluded due to incomplete items. Consequently, the total num-
ber of valid questionnaires was 260 after this exclusion. Thus, the research was carried out with 260
students taught at different levels of education in other cities all over Malaysia. Such an exclusion
step was supported by Hair et al. (2012). Furthermore, Venkatesh et al. (2012) noted that this method
is vital to be carried out as the presence of outliers can cause biased results.

RESULTS

CoOMMON METHOD BIAS

Before examining the measurement model, we test the standard method for the collected sample. Us-
ing the Human Single Factor Test (Podsakoff et al., 2003), all constructs were loaded into a single
factor. The result showed that the percentage of the explained variance by the single factor accounted
for 34.19%, below the threshold value of 50% (Podsakoff et al., 2003). Thus, the data used in the
study has no severe issues in terms of common method bias.

MEASUREMENT MODEL ASSESSMENT

The first step in the data analysis procedure is to examine the measurement model. Measurement
model assessment tests the reliability and validity of the measurement items and their respective con-
structs. Internal consistency, convergent validity, and discriminant validity were examined (Hair et al.,
2017). Two metrics were used to investigate the internal consistency: Cronbach’s alpha and
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Composite Reliability (CR). The value of Cronbach’s alpha should exceed 0.7, and a CR value of 0.70
and above can be considered satisfactory (Hair et al., 2021). Concerning convergent validity, two
metrics were applied: items’ outer loading was 0.5 and above, and the average variance extracted
(AVE) should exceed 0.5 (Hair et al., 2017). As shown in Table 1, the results on internal consistency
show that Cronbach’s alpha of all constructs exceeds 0.7 and the CR value of each construct exceeds
the required value of 0.70. Furthermore, the convergent validity metrics show that the outer loading
of all measurement items was above the threshold value (Table 1). Similar to the AVE value, all con-
structs have shown an AVE value more significant than the required value of 0.5. These results
demonstrate that the model’s constructs have high internal consistency and convergent validity (See
Figure 2).

Table 1. Internal consistency and convergent validity results

Construct Name Items Outer loadings | Cronbach’s Alpha CR AVE
Teacher- Students’ Communica- TSC1 0.709
tions TSC2 | 0.797
TSC3 0.799 0.837 0.883 | 0.602
TSC4 0.801
TSC5 0.768
Students-Students Communica- SSC1 0.802
tions ssc2 | 0792
SSC3 0.843 088 0.912 | 0.675
SSC4 0.860
SSC5 0.810
Collaborative Learning CL1 0.765
CL2 0.826
CL3 | 0841 0.883
cLa 0774 0.911 | 0.631
CL5 0.791
CL6 0.767
Students’ Academic Achievements | SAA1 0.622
SAA2 0.703
SAA3 0.785
SAA4 0.647
SAAS 0.829 0.897 0.918 | 0.586
SAAB 0.850
SAAT 0.832
SAA8 0.818
Students’ Satisfaction. SS1 0.788
SS2 0.697
SS3 0.732
55 0,680 0.837 0.876 | 0.542
SS5 0.730
SS6 0.783
Students’ Autonomy SAl 0.832
SA2 0.865
SA3 0.713 0.872 0.904 | 0.654
SA4 0.807
SA5 0.819
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Figure 2. Items outer loadings

The discriminant validity was examined using the Fornell-Larcker criterion and the Heterotrait-
Monotrait ratio (HTMT) (Hair et al., 2017). The first metric Fornell-Larcker criterion compares the
value of the square root of AVE with all the constructs. The square root value of AVE for each con-
struct should be greater than its correlation with the other constructs in the model (Hair et al., 2017).
In this study, the result of the Fornell-Larcker criterion, as shown in Table 2, indicates that the AVE
square root for each construct is greater than the highest correlation with any other construct. The
second metric we used to examine discriminant validity is HTMT. According to Henseler et al.
(2015), the HTMT value of each variable should not exceed 0.090. As shown in Table 3, all HTMT
values are less than 0.90, thus indicating adequate discriminant validity.

Table 2. Fornell-Larcker criterion

Construct CL SSC SAA SA SS TSC
Collaborative Learning 0.795

S_tudents-Students Communica- 0.394 0.822

tions

Students’ Academic Achievements | 0.74 0.329 0.770

Students’ Autonomy 0.591 0.275 0.633 0.809

Students’ Satisfaction 0.621 0.313 0.651 0.643 | 0.736
Teacher-students communications | 0.386 0.336 0.526 0.35 0.452 0.776
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Table 3. Heterotrait-Monotrait ratio (HTMT)

Construct CL SSC SAA SA SS TSC
Collaborative Learning

Students-Students Communications 0.441

Students’ Academic Achievements 0.825 | 0.389

Students’ Autonomy 0.625 | 0.32 0.649

Students’ Satisfaction 0.677 | 0.363 0.683 | 0.701

Teacher-Students communications 0.428 | 0.399 0.602 | 0.378 0.524

STRUCTURAL MODEL ASSESSMENT

Following the measurement model assessment, we performed the structural model assessment to test
the variance explained (R?) by the dependent variables and the path coefficient based on the pro-
posed hypotheses. Based on Hair et al. (2017), we used the bootstrapping technique with 5,000 sub-
samples, two-tailed tests, and a 0.5 significant level to generate the standard error and t-statistics. The
R2 values in Figure 2 reveal that the explained variance of collaborative learning, students’ academic
achievement, students’ satisfaction, and students’ autonomy is 22%, 54%, 38%, and 34% respec-
tively, thus demonstrating satisfactory predictive power (Hair et al., 2017). Moreover, the path coeffi-
cient results in Table 4 show that the eight main paths are significant and have a positive effect. Stu-
dents-students’ communications have a significant impact on collaborative learning (5 = 0.29, t =
4.464,), supporting H1. Furthermore, the findings revealed a significant positive effect of Teacher-
Students communications on collaborative learning (8 = 0.286, t = 3.936), supporting H2. Further,
both student and teacher-student communications have indirect positive effects on students’ aca-
demic achievements; through collaborative learning, the bootstrapping test showed a highly signifi-
cant level of both indirect paths with § = 0.22, t = 4.436, and = 0.212, t = 3.592, supporting H3
and H4 respectively. Student-student communication has an indirect positive effect on students’ au-
tonomy via collaborative learning (8 = 0.176, t = 4.207), which supports H5. Similarly, teacher-stu-
dent communication has an indirect positive effect on students’ autonomy via collaborative learning
(8 =0.169, t = 3.592), supporting H6. Furthermore, the findings revealed that both student-student
and teacher-student communications have a positive indirect effect on students’ satisfaction via col-
laborative learning (4 = 0.185, t = 4.272, p = 0.178, t = 3.444), supporting H7 and H8.

In addition, the effect sizes (f2) and predictive relevance (Q2) of the independent variables were esti-
mated. The f2 results, according to Hair et al. (2017) guideline, show that students-students commu-
nication has a medium effect on collaborative learning (f2 = 0.102), and teacher-student communica-
tion has a small effect on collaborative learning (f2 = 0.094). Moreover, collaborative learning has a
large effect on students’ academic achievements (f2 = 1.02), students’ autonomy (f2 = 0.53), and stu-
dents’ satisfaction (f2 = 0.62). The results also revealed that the Q2 results of all dependent variables,
collaborative learning (Q2 = 0.194), students’ academic achievements (Q2 = 0.228), students’ auton-
omy (Q2 = 0.122), and students’ satisfaction (Q2 = 0.175), are above zero, which indicate the predic-
tive relevance of the independent variables.
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Table 4. Hypotheses results
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0.591 (14.548)
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Path (direct effect) Original T- P- Sig. | Decision
Sample (O) | value | values | Level
Students-Students Communications -> Collabo- *** | Supported
rative Learning 0.297 4470 | 0.00
Teacher-Students Communications -> Collabora- *** | Supported
tive Learning 0.286 3.898 | 0.00
Path (indirect effect)
Students-Students Communications -> Collabo- 0.22 4436 | 0.00 *** | Supported
rative Learning -> Students’ Academic Achieve-
ments
Teacher-Students Communications -> Collabora- 0.212 3,592 | 0.00 *** | Supported
tive Learning -> Students’ Academic Achieve-
ments
Students-Students Communications -> Collabo- 0.176 4207 | 0.00 *** | Supported
rative Learning -> Students’ Autonomy
Teacher-Students Communications -> Collabora- 0.169 3,592 | 0.00 *** | Supported
tive Learning -> Students’ Autonomy
Students-Students Communications -> Collabo- 0.185 4272 | 0.00 *** | Supported
rative Learning -> Students’ Satisfaction
Teacher-Students Communications -> Collabora- 0.178 3.444 | 0.001 *** | Supported
tive Learning -> Students’ Satisfaction
- Students’
,.—-/ Academic
— 0.741 (22.087) Achievement

-1

Students’
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Students’
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Figure 3. Path results
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DI1SCUSSION

This study concentrated on answering the main question: “In what way could this proposed model
improve students’ online learning regarding their academic achievements, autonomy, and satisfaction
during the COVID-19 pandemic?” Thus, to answer this question, this study investigated Hypotheses
H1, H2, H3, H4, H5, H6, H7, and H8 illustrated in the proposed model (illustrated in Figure 1). De-
veloping a new model through the combination of collaborative learning (CL) and transactional dis-
tance theory (TDT) was the main goal of answering this question by examining the critical factors
towards employing online learning environments to enhance learners’ academic achievements, stu-
dent autonomy, and satisfaction in institutions of higher education during the COVID-19 pandemic.
This study is taking a step forward by employing TDT and the CL theories. This research model il-
lustrates eight main factors in online learning platforms that enhance students’ academic achieve-
ments, autonomy, and satisfaction through collaborative learning. The results of this study showed a
positive association between student communications and collaborative learning (H1), which indi-
cates that putting the students through such an experience would enhance their collaboration among
themselves and give them the capability to conquer any challenges that might arise when using online
platforms. This agrees with some prior studies (Abuhassna, Busalim, et al., 2022; Barkley et al., 2014;
Major, 2015; Moore & Kearsley, 2012). Furthermore, for H2, teacher-student communications and
collaborative learning showed a significant and positive association (H&maldinen & Véhésantanen,
2011; Oncu & Cakir, 2011; Rovai, 2004), indicating the importance of communication between learn-
ers and their tutors during online learning sessions. Such findings are consistent with Hamélainen and
Viéhésantanen (2011).

Collaborative capability and perceived enjoyment are likely to be the most powerful causal factors in-
fluencing university students’ adoption of social-media platforms for collaborative learning. Coopera-
tive learning influences the academic achievements of students in universities, and active collabora-
tive learning and engagement through social media enrich the learning activities of students and facil-
itate group discussions. Thus, their use should be encouraged in learning and teaching processes in
higher education institutions. Moreover, in line with VVonderwell and Turner (2005), who examined
preservice teachers’ experiences and the meaning they gave to their experiences in a Technology Ap-
plications in Education online course, Kang and Im (2005) showed that factors related to instruc-
tional interaction predicted perceived learning achievement and satisfaction better than factors re-
lated to social interaction. However, social interaction, such as social intimacy, was found to have a
negative impact on perceived learning achievement and satisfaction. In addition, Kai-Wai Chu and
Kennedy (2011) reported and described the use of MediaWiki and Google Docs at the undergraduate
level as online collaboration tools for co-constructing knowledge in group project work. Additionally,
Xiong et al. (2015) concluded that the lack of interaction and delay factors in asynchronous online
courses can influence learner learning negatively. Furthermore, students’ communications and aca-
demic achievements demonstrated a significant and positive association (H3), revealing the learners’
level of acceptance of online learning environments. This is consistent with Hussain (2013), Furnbor-
ough (2012), and Moore and Kearsley (2011), who stated that cooperation is a feeling that students
share with their classmates and affects their response regarding their collaboration with their class-
mates. Additionally, teacher-student communications and students’ academic achievements demon-
strated a significant and positive association (H4), which specifies the primary role of the web-based
platform in learners’ academic achievements. This is consistent with Henke and Russum (2000),
Kamal and Sultana (2000), Pillai (2011), Rwejuna (2008), and Shen (2004), who argued that the lack
of online group work impedes the effectiveness of communication in online learning settings.

Additionally, the absence of subject knowledge and the language barriers prevent communication ef-
fectiveness in online learning environments. Furthermore, students’ communications and students’
autonomy showed a significant and positive association (H5), which shows that students need a sense
of dependence on online environments, which is in line with Furnborough (2012) and Santos and
Camara (2012). In contrast, Aldhafeeri and Male (2016) argue that students require aptitudes to
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investigate and combine information, recognize knowledge, and build meanings. Besides, teacher-
student communications and students’ autonomy demonstrated a significant and positive association
(H6), which agrees with Jackson (2014), Jacobs et al. (2016), and Moore (2013), who indicated that
the temporal and physical distance between educator and learner establishes an environment that
must be taken into consideration psychologically and pedagogically as interactive relations are created
within. Furthermore, determining online learning autonomy has great importance and challenges that
revolve around institutions, educators, and students; thus, teaching how to learn is not only in a class-
room but also changing what is done there. Therefore, communication between learners and instruc-
tors is essential in online learning environments. Additionally, student-student communications and
satisfaction demonstrated a positive and significant association (H7), which indicates a level of ac-
ceptance by the students for adapting to online learning platforms. This agrees with Abou Nagj et al.
(2012), Kardo (2015), Khiat (2013), Sinclaire (2011), and Tian and Wang (2010), who stated that
learners’ satisfaction in online settings is a statement of confidence in the system; furthermore, re-
gardless of the environment used, the quality of the courses along with the connection with the learn-
ers themselves throughout the online learning sessions are very significant. Learner satisfaction is a
primary need in the education process. Finally, teacher-student communications and student satisfac-
tion demonstrated a positive and significant association (H8); these results are in line with Areti and
Despina (2006); Biggs and Tang (2015); Thiagarajan and Jacobs (2001); and Trinidad and Pearson
(2004). Furthermore, the findings of Abou Naaj et al. (2012), Jackson, 2014, Kardo, 2015, and Ryan
(2013), claimed that online programs are often criticized for their low standard of dependability and
less communication between instructors and students.

LIMITATIONS, RECOMMENDATIONS, AND FUTURE WORK

The limitations of this research must be put into consideration. The first possible limitation was the
self-reported tools, which have some inherent limitations; more studies are required to investigate
online learning platforms and their effectiveness toward students’ academic achievement, satisfaction,
and autonomy in online learning platforms. Secondly, the type of institution in the data collection
process; the researcher conducted the study at one government university in Malaysia, so accordingly,
the results from any other institution might vary. The voluntary nature of the participants is the sec-
ond limitation of this study. Before participating in this research, students were told that participating
in this experience was voluntary; any students who were unwilling to participate, unmotivated to par-
ticipate, or unable to participate were summarily excluded from the results. Moreover, it must be
acknowledged that because the course was taught online and developed independently by the instruc-
tors, there were differences in the structure, format, and requirements.

RECOMMENDATIONS FOR RESEARCHERS

For researchers, our findings contribute to the expanding body of knowledge on the integration of
CL and TDT theories. During the COVID-19 epidemic, this research provides major empirical find-
ings by studying the essential criteria for using online learning environments to improve students’ ac-
ademic achievements, autonomy, and satisfaction in higher education institutions. Moreover, this re-
search emerges as the most influential factor in the adoption of online learning environments in
teaching and learning. This finding demonstrates that online learning environments are a viable alter-
native to traditional classrooms. Nonetheless, this study offers significant insights into the design and
implementation of successful online learning environments including several satisfaction criteria,
such as instructor support, student autonomy, student participation, and communication (Abdelkader
et al., 2022; Zamakhsari & Ridzuan, 2015). More theories are applicable in such a research field, for
instance, the technology acceptance model (TAM). Future studies might integrate more information
about blended learning settings and their relation to this model as an online learning model. Re-
searchers may extend the model used in this study.
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RECOMMENDATIONS FOR PRACTITIONERS

For practitioners, it is critical for higher education institution administrators to pay more attention to
the nature of communication between students and student instructors, which has proven to have a
positive influence on their academic achievements (Moore, 2013). Moreover, this proposed model
provides a guideline for higher education teachers and administrators for coping with online learning
platforms by underlining the integration of CL and TDT and the actions that need to be taken by all
Malaysian universities to make their courses innovative and interesting for their students while study-
ing online. Malaysian universities should also be considering the implementation of online teaching as
a new method for teaching and learning in the future, not necessarily during pandemics but as an al-
ternative approach; consequently, instructors and students must be ready and willing to utilize online
learning during normal occasions. Moreover, instructors and course developers must be trained and
skilled to achieve the goals of an online learning platform. Workshops and training sessions must be
given to instructors and students to make them more familiar with and take advantage of such plat-
forms.

CONCLUSION

In summary, this study connected TDT and CL theories that attach collaborative learning with stu-
dents’ satisfaction, academic achievement, and student autonomy. Based on the authors’ knowledge,
no other studies have collaborated on these two theories. The TDT and CL theories have been au-
thenticated in the educational framework, presenting further understanding concerning learners’
readiness and perspective on utilizing online learning platforms to enhance their satisfaction, aca-
demic achievement, and autonomy. The contribution of this study shows that further understanding
of students’ academic achievements, student satisfaction, and student autonomy needs to be intro-
duced. This study highlights that the integration of CL and TDT has influenced this study’s findings
positively. In the case of traditional settings, students’ communication through collaborative learning
positively impacts their achievement, which is expected because students are used to such conven-
tional classrooms. However, this study proved that even in the distance learning context, students’
communication through collaborative learning positively influences their achievement, which is the
primary purpose of the study by getting students to adopt such innovative settings as online learning.

This study has concluded that numerous educational institution administrators, for instance, online
course designers, academic instructors, and users of online learning platforms, rationally consider
learners’ needs and demands. Implementation among users of online learning platforms could be
generally simplified by this study’s eight factors based on this model. As a result, this study suggests
further research into the relationships between the complexity of online learning settings and the
TAM as a theoretical approach to reasoned action with a role in online collaborative learning. This
model postulates that users will accept a certain technology only when the factors that affect their de-
cision to accept such a technology are already in place and influencing information technology be-
havior.
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STUDY QUESTIONNAIRE SECOND SECTION

Teacher-Students Communications (TSC)

Strongly Dis- Neu- Agree
disagree | agree tral agree

Strongly

If I have an inquiry, my instructor will find time to
answer.

Instructor helps to identify problem areas in my
study.

Instructor gives me valuable feedback on my as-
signments.

Instructor encourages me to participate in online
sessions.

It is easy for me to Communicate with my instruc-
tor online.

Students-Students Communications (SSC)

I work with my other colleagues’ students

| relate my work to my colleagues’ work

| share information with other students.

I collaborate with other students online.

We do group work as a part of our activities.

Collaborative learning (CL)

Collaborative learning experience in the com-
puter-mediated communication environment is
better than in a face-to-face learning environment.

| felt part of a learning community in online learn-
ing sessions.

| actively exchange my ideas with group members
in online learning sessions.

I am able to develop new skills and knowledge
from other members in online sessions.

I am able to develop problem solving skills
through peer collaboration.

Collaborative learning is effective in online learn-
ing classes.

Students’ Academic Achievements (SAA)

Whenever I study online, all the necessary infor-
mation will be provided for me (i.e., how to log in,
how to end session).

Whenever I study online, all instructions for using
the materials will be provided (i.e., how to down-
load materials, how to access links and videos).

Whenever I study online, all discussion groups will
be well organized (i.e., how to participate in a dis-
cussion, how to collaborate).

Whenever I study online, grades will be returned
in timely matters (i.e., | get grades immediately af-
ter I finish my quiz).

| would take more online courses.

I would recommend studying online to my col-
leagues.
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I consider studying online as an effective tool ra-
ther than face to face classes.

I would enjoy my education more if all my classes
were online.

Students’ Satisfaction (SS)
| relate what I learn to my outside life of univer-
sity.

I always pursue topics that interest me.

I connect my studies to my activities outside of
class.

I apply my everyday experiences in class.

I am satisfied with online learning more than face
to face classes.

I can solve my own problems | face by reviewing
the material provided online.

Students’ Autonomy (SA)
I explore my own strategies for learning.
I make my own decisions about my learning.
I work during times | find convenient.
I am in control of my learning.
Online education is worth my time.
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The main purpose of this study is to identify the factors affecting the continu-
ance use intention of gamified m-learning applications by Higher Education In-
stitution (HEI) learners in Malaysia.

Mobile learning (m-learning) has been a popular choice among learners in HEIs
due to its convenient ‘on-the-go’ concept. On the other hand, embedding gami-
fication elements in m-learning applications help in increasing the users’ interest
in continuous use. Therefore, many HEIs have invested in producing their own
m-learning products apart from utilizing existing m-learning applications that
are widely available online. One of the challenges faced by HEIs is the low
technology usage rates towards the ‘in-house’ developed applications, which af-
fect the receptiveness of education stakeholders in investing or maintaining ed-
ucational applications. Meanwhile, the lack of continuous usage had given a
negative impact on their academic-related tasks and performance. Hence, it is
important to understand the significant factors that influence learners’ inten-
tions in continuance usage of a gamified m-learning application. This will serve
as an insight to the HEIs management regarding the needs and design that bet-
ter suits their users’ expectations.

This study employed a correlational cross-sectional research design using an
online survey. The participants of the final survey involved first-year students
from one of the Malaysian public universities. For the final analysis, 269 re-
sponses were analysed using the partial least square-structural equation model-
ling (PLS-SEM) technique, which is a powerful multivariate analysis mechanism.
The Expected Confirmation Model (ECM), which is a post-acceptance model,
was extended with the pre-acceptance model named Extended Unified Theory
of Acceptance and Use of Technology (UTAUT?2), to form the research pro-
posed model that describes the continuance intention in using a gamification-
based m-learning application.

This research contributes to the body of knowledge and helps better under-
stand users’ continuance intention in the post-acceptance phase of the gamified
m-learning application. It exposes information at the individual level, regarding
the continuance intention of using an m-learning tool that is equipped with
gamification elements. This will mostly benefit the educational resource devel-
opers in the HEIs in producing effective ‘in-house’ learning tools.

This research develops a theoretical enhancement of the Expectation Confir-
mation Model (ECM) that affects the HEIs’ m-learning resource developers
and management, dealing with IT-related behaviour. Moreover, a solid continu-
ance usage intention conceptual model, which incorporated two important
models, was also introduced. Out of all ten hypotheses, only two were not sup-
ported that are related to factors facilitating conditions and social influence.
Those two factors negatively influence the HEI learners’ continuance use inten-
tion. Meanwhile, the core factors for satisfaction, which are perceived useful-
ness and confirmation, were found to be significant. Lastly, satisfaction was
proven to mediate the positive path between perceived usefulness and the con-
tinuance intention of using the gamified m-learning application.

This study offers insights into strategies that the HEIs’ management should
perform in securing continuance usage of the ‘in-house’ developed m-learning
products. One of the strategies could be organising technology workshops that



Recommendations
for Researchers

Impact on Society

Future Research

Keywords

Roslan, Mohd Ayub, Ghazali, Zulkifli, Md Latip, & Abu Hanifah

will prepare their educators in implementing the institutions’ gamified teaching
and learning tools. Another highlighted issue is regarding the need for faculties
to design an effective approach to entice educators and learners towards apply-
ing new learning technologies.

This study contributes to the micro-level analysis of the continuance use inten-
tion of gamification-based m-learning applications by fostering the understand-
ing of the phenomenon at the individual level. It is recommended that other re-
searchers extend the research model by incorporating other theories, as this
study was only based on two models (i.e., ECM and UTAUT2). Additionally, a
longitudinal study could be another approach that enables researchers to collect
much richer data that includes a wide array of background characteristics or
control variables. Another suggestion would be applying related factors that
may contribute to the discovery of effective gamified m-learning application de-
signs.

The findings of the study show the importance of confirmation made by the
applications’ users towards usefulness and usage satisfaction. Confirmation and
perceived usefulness also have an increasingly similar impact on users’ satisfac-
tion with the application and their subsequent continuance use intention. It is
also revealed that easy-to-use products are commonly expected nowadays, as us-
ers might be reluctant to spend much time on them. On the other hand, for a
specific gamification-based product, it is also expected by the users for it to be
capable of giving an ‘enjoyable’ experience, hence motivating continuance us-
age. As a result, an effective gamified m-learning application or product will be
able to be used by Malaysian HEI learners if the developers and stakeholders
develop and evaluate the usage of their products with the consideration of the
information provided by this research.

Future studies could include respondents from other diploma programmes, re-
sulting in an in-depth analysis. It is needed to support the generalizability of the
findings in this study by considering larger populations from all different pro-
grammes. In addition, similar research can be done based on different circum-
stances; for instance, use of the gamified m-learning application during the in-
campus physical classes instead of virtual classes (online), which might influ-
ence the users’ perception in terms of the social influence and facilitating con-
dition.

gamified m-learning, gamification, expected confirmation model, extended uni-
fied theory of acceptance and use of technology, continuance use intention

INTRODUCTION

In accordance with the current demands of the twenty-first century, Higher Education Institutions
(HEISs) have faced a vast transformation in teaching and learning systems and approaches. It is now a
trend for m-learning applications to include gamification concepts that incorporate play and fun ele-
ments (Ishaq et al., 2021), in which the product will become a ‘gamification-based’ m-learning appli-
cation or also mentioned as a ‘gamified’ m-learning application. Gamification refers to a game-like
experience provided to users by applying gamification elements or mechanisms (Koivisto & Hamari,
2019). Among the gamified m-learning applications that have been used in the teaching and learning
of Malaysian HEIs are e-quiz (Ismail et al., 2019), Mobile-Assisted Language Learning (MALL)
(Ishaq et al., 2021), course learning (Ramle et al., 2019), Learning Management System (LMS) mobile
versions such as the Moodle application (Annamalai et al., 2021), and the Edmodo application (Suka
& Hamid, 2020). Using these gamified m-learning applications has increased learners’ intrinsic and

99



Continuance Use Intention

extrinsic motivation in using the learning tool, which eventually fostered and reinforced their learning
(Benben & Bug-os, 2022; Lin et al., 2018). Specifically, the usage of those applications in Malaysian
HEIs has helped the learners significantly in terms of knowledge reinforcement and retention (Lin et
al., 2018; Mohamad, et al., 2020). It also promotes the ‘learning on-the-go’ concept, where learners
have the luxury of flexibility in accessing their courses’ content from their mobile devices anytime
and anywhere (Lozanova, 2022).

Acquiring approval or acceptance of the new technology is much easier than retaining the HEI learn-
ers’ interest in continuance use (Tam et al., 2020). The low technology usage rates among the learners
affected the receptiveness of education stakeholders in investing or maintaining educational applica-
tions (Ahmad, 2020). In other words, lack of sustained usage of an application leads to difficulties
for the developers to solicit users’ responses to eventually improve the technology (Chiu et al., 2020),
as well as gaining financial benefits if there are any, such as revenue that comes from various sources
(e.g., advertisements, ‘in-app’ purchases, subscriptions, sponsorship, etc.) (Higgins, 2016). From the
learners’ outlook, lacking continued usage of m-learning applications may negatively affect their aca-
demic-related tasks and performance. This notion was based on Cho (2016), who found that users’
discontinuance of a fitness and health application had caused negative impacts on the users’ health.
Therefore, it is necessary for HEIs to be aware of the applications’ design that suits their users’ ex-
pectations even at the start of the development phase.

In terms of the trend of research related to digital learning, most studies have concentrated on rec-
ognising the effect on learners’ performance, engagement, and motivation (e.g., Zainuddin et al.,
2020) as well as the acceptance of the product (e.g., Lestari & Nugraha, 2021; Md Yunus et al., 2021).
Meanwhile, studies related to ‘continuance use intention’ on product use of e-learning (e.g., Al Amin
et al.,, 2022), Massive Open Online Courses (MOOC) (e.g., Shanshan & Wenfei, 2022), Learning
Management Systems (LMS) (e.g., Ashrafi et al., 2022; Widjaja & Widjaja, 2022) and m-learning appli-
cation (e.g., Khlaif et al., 2022; Tam et al., 2020) were already done; however, studies on continuance
use intention mainly on a gamified m-learning application is scarce (Roslan et al., 2021a; Wirani et al.,
2022), making this a critical literature gap.

The current work proposes an extended version of the Expectation Confirmation Model (ECM) by
Bhattacherjee (2001), a post-acceptance model that integrates elements of the Extended Unified
Theory of Acceptance and Use of Technology (UTAUTZ2) by Venkatesh et al. (2012), a pre-ac-
ceptance model, to examine the factors that influence the users’ continuance intention to use a gami-
fied m-learning application. Firstly, this study identifies relevant determinants from the UTAUT2
which represents the explanatory elements and combines them with the exploratory elements from
the ECM model (Bhattacherjee, 2001). Secondly, by investigating the determinants of learners’ con-
tinuance intention to use the gamified m-learning application, a contribution can be made to the
broader body of knowledge related to this topic. This is critical because the majority of earlier educa-
tional information technology (I1T) studies mainly focused on the initial acceptance, while this study
focuses on investigating the post-acceptance phase of gamified m-learning applications’ usage.

THEORETICAL BACKGROUND

This section presents the theoretical basis of this study. The Expected-Confirmation Model (ECM)
proposed by Bhattacherjee (2001) and the Extended Unified Theory of Acceptance and Use of
Technology (UTAUT2) by Venkatesh et al. (2012) are explained together with the relevant literature
for a broader understanding of the role of technology, IT usage, and user intention. Lastly, the incor-
porated model of ECM and UTAUT?2 proposed by this research are also discussed leading to the
formulation of ten hypotheses.

100



Roslan, Mohd Ayub, Ghazali, Zulkifli, Md Latip, & Abu Hanifah

EXPECTED CONFIRMATION MODEL (ECM)

Post-acceptance behaviour study using the Expected Confirmation Model (ECM) has been a popular
choice (Tam et al., 2020; Yang et al., 2022). The robustness of the ECM is due to the foundation the-
ories derived, which were from the Expectation Confirmation Theory (ECT) and Technology Ac-
ceptance Model (TAM). Bhattacherjee (2001) adapted the ECT and TAM to produce ECM in Figure
1, which supports three variables to predict and explain the individuals’ continuous intention of tech-
nology usage. The variables are satisfaction, confirmation of expectations, and perceived usefulness.
In the confirmation stage, users evaluate whether their initial expectations have been adequately met
after accepting and using the technology. The level of their confirmation affects their satisfaction
with the technology and their perception of its usefulness. As a result, perceived usefulness and satis-
faction jointly determine their intention to continue using the technology. Continuance use of inten-
tion as a construct is being used to measure whether a user (learner) is accepting a new technology or
approach beyond the initial satisfaction as well as an indicator of future behaviours.

Perceived Usefulness P

Satisfaction Continuance Intention

Confirmation

Figure 1. Expected Confirmation Model (ECM) by Bhattacherjee (2001)

A few recent m-learning application studies that also incorporated ECM in their proposed frame-
works are by Tam et al. (2020), Alhumaid (2021), and Alzaidi and Shehawy (2022). First, Tam et al.
(2020) applied ECM with the addition of UTAUT?2 factors in their continuance use intention study
of mobile applications among university students in Lisbon. They discovered that the students were
directly and meaningfully influenced by their satisfaction and performance expectancy (i.e., perceived
usefulness) of mobile application usage. Later, Alhumaid (2021) proposed an integrated model using
theoretical models such as the Theory of Planned Behavior (TPB), the TAM, and the ECM and dis-
covered that attitude was the best predictor for using the m-learning system. In recent research, Al-
zaidi and Shehawy (2022) proposed a conceptual framework for the continued intentions of learners
to use m-learning during the COVID-19 outbreak expanding the UTAUT and the ECM under differ-
ent cultural contexts. These previous studies proved the validity of ECM maodification by incorporat-
ing several other explanatory constructs derived from the pre-acceptance model, for example, varia-
bles from the UTAUT or UTAUT2.

EXTENDED UNIFIED THEORY OF ACCEPTANCE AND USE OF TECHNOLOGY
(UTAUT2)

In the pre-acceptance or pre-adoption domain, the Unified Theory of Acceptance Use of Technol-
ogy (UTAUT), inspired by Venkatesh et al. (2003) suggested that the acceptance of technology is pri-
marily driven by performance expectancy or perceived usefulness, effort expectancy, also known as
perceived ease of use, social influence, and facilitating conditions. Additionally, these relationships are
moderated by gender, age, experience, and voluntariness of use. The Extended Unified Theory of
Acceptance Use of Technology (UTAUT2) by Venkatesh et al. (2012) in Figure 2, which is an ex-
tended version of UTAUT, was formulated in order to better adapt it to the consumer use frame-
work, and it introduces three new variables, which are hedonic motivation, price value, and habit.
While hedonic motivation and price value are solely related to intentions to use, habit is related to
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both intentions to use and actual usage. Moreover, UTAUT2 includes a new relationship between the
facilitating conditions and the intention to use. Since consumption in the consumer environment is
always voluntary, UTAUT?2 eliminates voluntariness of use as a moderating variable. Instead, it intro-
duces experience as a moderator in the relationship between intentions to use and usage.

Based on the previous finding, most of the studies that implemented the UTAUT model as the theo-
retical framework used only part of the variables, while moderators are excluded in most of the stud-
ies due to low applicability use (Al-Mamary, 2022; Li & Zhao, 2021; Marchewka et al., 2007). For in-
stance, Marchewka et al. (2007) showed that the moderating role of gender and age are irrelevant in
online learning systems for college students. Meanwhile, because the samples in Li and Zhao’s (2021)
study were all college students of similar age and background and had high consistency of samples,
the four moderators in the UTAUT model were not applied. On the other hand, Al-Mamary (2022)
did not bother to include any moderators as those were not the aim of his research interest.

In recent years, both the UTAUT and UTAUT2 have been applied to examine the acceptance of mo-
bile-based technologies and other technology contexts (Castanha et al., 2021; N. Singh et al., 2020;
Tamilmani et al., 2021). UTAUT2 was also used to investigate technology continuance use intention.
For example, research by Tam et al. (2020) on mobile application among learners in Lisbon, Portugal,
and the latest by Osei et al. (2022) which focused on the e-learning adoption during the COVID-19
pandemic era among the learners of tertiary education in Ghana. In conclusion, the constructs from
the pre-acceptance model, UTAUT2, are a valid addition to a post-acceptance model to uncover
technology continuance use intention contributors.

Performance

Sipecaacy \

Effort
Expectancy

Behavioral
Intention

Social
Influence

Use
Behavior

Facilitating
Conditions

Hedonic
Motivation

Price
Value

Habit

Age Gender Experience

Figure 2. Extended Unified Theory of Acceptance and Use of Technology (UTAUT?2) by
Venkatesh et al. (2012)

INCORPORATED MODEL OF ECM AND UTAUT?Z2

Motivated by the fact that there is a lack of research on learners’ continuance use intention, specifi-
cally in a ‘gamification-based’ or ‘gamified’ m-learning application, this study applied a robust post-
usage model (i.e., ECM) as the base model. In order to reveal more information or, in other words,
increase the explanatory power of this continuance use of intention research, more variables were
incorporated into Bhattacherjee’s (2001) ECM model. The variables were derived from the
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technology pre-acceptance or pre-adoption model, namely the UTAUT2 from Venkatesh et al.
(2012). Behavioural intention and use behaviour are typically associated with the pre-acceptance stage
of technology (Venkatesh et al., 2003), whereas continuance use intention encompasses the post-ac-
ceptance stage of a technology (Bhattacherjee, 2001). Of the nine constructs from UTAUTZ2, only
five are related to the technological product used in this study, which are: (i) facilitating condition
(FC), (ii) social influence (SI), (iii) effort expectancy/perceived ease of use (PEOU), (iv) hedonic mo-
tivation/perceived enjoyment (PENJ), and (v) performance expectancy/perceived usefulness (PU).

For factor price value (PV), it can be included in the proposed model if this research focuses on the
perspective of the educator (i.e., educators as the population); however, this research focused on the
student as the type of user, or in other words, student module. Therefore, the price value factor is
not applicable due to payment or purchase not being imposed on students’ accounts. In the case of
another two unselected UTAUT2 variables (i.e., behaviour intention, use behaviour), those variables
indicate the pre-adoption research, which is an assessment related to technology pre-adoption or pre-
acceptance, while this research focuses on the post-adoption or post-acceptance phase (i.e., continu-
ance use intention). On the other hand, the habit (H) factor is not included due to two reasons: (i)
sufficient time has not elapsed for users to trigger habit at the early stage of technology adoption,
and (ii) habit usually occurs more naturally under voluntary settings, while experience on the usage of
the product is usually acquired under mandatory settings. Similarly, Tamilmani et al. (2018) also men-
tioned these same reasons for not including the habit (H) factor in their study as well.

This study was conducted during the COVID-19 outbreak which witnessed the instant shift to virtual
or online learning tools leading to increased levels of stress as a result of escalated on-screen time
(Mheidly et al., 2020). Moreover, more independent learning hours had to be spent to complete the
learners’ academic tasks which left the learners with limited resting hours (Azlan et al., 2020). Hence,
the learners were most unlikely to develop a habit towards the use of the technological product (i.e.,
Kingdom Quizzes) as it requires a lot of time and attention, and the usage of the product is usually
for the mandatory situation. Meanwhile, ECM contains four constructs (i.e., perceived usefulness,
confirmation, satisfaction, continuance use intention), and all the constructs are related to the tech-
nological product used in this study. Considering that this research involves the use of an online
learning system (i.e., m-learning), all the participants are first-year diploma students (i.e., 19 years of
age), and are in their second semester which means that all of them had experienced using various
educational systems in that institution, hence the moderators associated with the UTAUT2 were
deemed irrelevant to be included in this study. The theoretical framework is shown in Figure 3.

UTAUT?2 ECM

Perceived Enjoyment
Perceived Ease of Use
Facilitating Condition
Social Influence

Confirmation
Satisfaction

Note. PU (Perceived Usefulness); CI (Continuance Use Intention)
Figure 3. The theoretical framework adopted from ECM and UTAUT2
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Hypotheses

Ten hypotheses are presented based on the proposed model in Figure 4. The first and second hy-
potheses are related to the confirmation of expectations which implies the degree of the perceived
congruence between the expectations of the IT product/service and its actual performance
(Bhattacherjee, 2001; Chiu et al., 2020). Users who validate their prior assumptions regarding a par-
ticular IT solution might immediately see its advantages. Meanwhile, users’ confirmation of expecta-
tions managed to obtain the expected benefits through their IT usage, thereby leading to a positive
effect of perceived usefulness and satisfaction with the IT product (Han & Conti, 2020; S. Singh,
2020; F. Zhou et al., 2021). Therefore, this study will view confirmation as the HEI learners’ percep-
tion of the similarity between their expectation of the usage of gamified m-learning application with
the actual operation. In other words, the actual learners’ experience while using the application, has
to confirm the learners’ initial expectations. Therefore, the following hypotheses are posed:

Hla: Confirmation (C) has a positive effect on satisfaction (S) in using gamified m-
learning applications.

H1b: Confirmation (C) has a positive effect on the perceived usefulness (PU) of
gamified m-learning applications.

The third and fourth hypotheses are related to the construct of perceived usefulness, reflecting that a
person believes using a specific system would boost job performance (Davis, 1989). Perceived useful-
ness is an essential factor that is also referred to as performance expectancy (Tam et al., 2020). It is
commonly explored to verify the products’ level of usability, leading to satisfaction, and is widely
considered in continuance usage intention studies (e.g., Kim & Nam, 2019; S. Singh, 2020). There-
fore, in this study, the users will be satisfied upon using the gamified m-learning application if their
expectation of the application’s ability to perform their academic tasks faster with mobility’s ad-
vantage is fulfilled. Hence, the basis for hypothesis H2a.

On the other hand, Premkumar and Bhattacherjee (2008) confirmed perceived usefulness as the pre-
dictor of intention in TAM and a dependable predictor of continuance use intention. The applica-
tion in this study is expected to be the automated version of the traditional (paper-based) process
and able to be used on mobile devices. Therefore, hypothesis H2b was formulated based on the us-
ers’ belief that using the gamified m-learning application is very useful to them, especially when they
are ‘on the go’ regardless of their physical location, which triggers their interest in continuous use of
the product. Drawing on the above cases, it is suggested that:

H2a: Perceived usefulness (PU) has a positive effect on satisfaction (S) in using the
gamified m-learning application.

H2b: Perceived usefulness (PU) has a positive effect on gamified m-learning applica-
tion continuance use intention.

The next hypothesis is related to the construct of perceived enjoyment. Perceived enjoyment is con-
sidered as a form of intrinsic motivation that can lead to emotional arousal and stipulates the extent
to which fun can be acquired from using IT or IS (Chao, 2019). Sharifi Fard et al. (2019) and Akdim
et al. (2022) highlighted that perceived enjoyment is also referred to as hedonic motivation. Numer-
ous studies have proved that enjoyment is a particularly powerful predictor of usage decisions for
technologies, for example, the MOOC (Tao et al., 2022), online education platforms (L. Zhou et al.,
2022), virtual reality (Zhang et al., 2022), augmented reality (Alsharhan et al., 2022), and m-learning
application (Al-Bashayreh et al., 2022).

The fifth hypothesis is based on reliable evidence confirming the link between perceived enjoyment,
which is the hedonic aspect of technology, with continuance use intention (Akdim et al., 2022). As
the technological product for this research consists of all three MDA gamification elements (i.e., me-
chanic, dynamic, aesthetic) and offers an interconnected strategy game, it is assumed that a learners’
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perceptions about the hedonic aspect of a gamified m-learning application will have a positive impact
on their willingness to continuance using the product. Therefore, the following hypothesis is posed:

H3: Perceived enjoyment (PENJ) has a positive effect on gamified m-learning appli-
cation continuance use intention.

The construct perceived ease of use, referred to as effort expectancy, is the degree of belief that us-
ing a specific technology will be free of effort (Davis, 1989). According to Tam et al. (2020), when
users strongly believe that a mobile application is indeed practical, therefore they may also believe
that the application is difficult to use, which contributed to the idea that the benefits of using it are
offset by the effort to use the application. An assumption is that the simple and user-friendly func-
tionalities of the gamified m-learning application will likely make the learner perceives it as easy to
use and useful during the execution. If the application is relatively helpful and easy to use, learners
will be more willing to learn about the features and finally have the intention to continue use (L. Y.
Wang et al., 2019). Hence, the next hypothesis is posed:

H4: Perceived ease of use (PEOU) has a positive effect on gamified m-learning ap-
plication continuance use intention.

According to Venkatesh et al. (2003, 2012), facilitating conditions are the degree to which the individ-
ual perceives the existence of resources and support to use a specific technology whenever necessary.
Previously, Nysveen and Pedersen (2016) stated that a consumer who has access to a favourable set
of facilitating conditions is more likely to have a greater intention to use technology. Furthermore, a
recent study by Kamarozaman and Razak (2021) related to e-campus continuance use intention
found that facilitating condition plays an essential contributor. Therefore, the formation of the sev-
enth hypothesis is based on the more facilitation conditions associated with using the gamified m-
learning application, the more a user will continue to use them. Therefore, the following hypothesis is
posed:

H5: Facilitating condition (FC) has a positive effect on gamified m-learning applica-
tion continuance use intention.

For social influence, Venkatesh et al. (2003) described social influence as the degree to which a per-
son perceives that important people around them believe that everyone should use the new. Gener-
ally, the perception of others influences the intentions to use a particular technology. This is an im-
portant factor in determining the acceptance and continuance use of technology. Likewise, Wu and
Chen (2017) stated that when an individual observes that others use the technological application and
perceive the benefits of its implementation, that individual will become more willing to use the appli-
cation, which can increase both present and future usage of the technology. Vanduhe et al. (2020) es-
tablished that when a user observes that his/her peers are using gamification and acknowledged the
benefits of its use, that individual will be inspired to implement gamification for training in the pre-
sent and the future. For this study, it is expected that social influence entails the learners’ perception
of usefulness from others and plays a vital role in driving attitudes toward using the gamified m-
learning application. Hence, the following hypothesis is posed:

H6: Social influence (SI) has a positive effect on gamified m-learning application
continuance use intention.

In the application context, consumer or user satisfaction is the state of satisfaction that comes from
the performance that meets expectations (Phuong et al., 2020). Studies by Bagaskara et al. (2021) and
Yang et al. (2022) have reported that satisfaction is significant towards the continuance usage inten-
tion. The students’ expectations of the performance of learning technology are indeed intercon-
nected with their satisfaction, and then later affect their intention to continue implementing technol-
ogy blended learning (Yang et al., 2022). Meanwhile, Bagaskara et al. (2021) confirmed that due to
Google Classroom’s easy-to-use features, students felt satisfied with their user experience, hence hav-
ing the intention to continue using the LMS. Therefore, the formulation of hypothesis H7a in this

105



Continuance Use Intention

study revolves around the users feeling content with the gamified m-learning applications’ services
and pleasing experience, which is an important aspect in securing their intention to use the product
again.

In another case, Yang et al. (2022) also found that satisfaction mediates the impact of beginners’ per-
ceived usefulness towards continuance use intention of blended learning in HEI. Previously, Islam
and Azad (2015) confirmed satisfaction as a mediating factor between the usefulness and continu-
ance use of an e-learning system. It is said that both the students and educators expressed positive
views on the usefulness of the Learning Management System (LMS), which triggered their satisfac-
tion to continually use the LMS. Following that, Joo et al.’s (2017) study also found that satisfaction
played a mediating role in linking perceived usefulness and continuance use intention towards digital
textbooks. Therefore, in this study, satisfaction is also predicted to influence the mediating effect be-
tween perceived usefulness and continuance use intention due to the expectation that users need to
be satisfied with the impact of the gamified m-learning usage and the ability to complete their aca-
demic tasks. Thus, the formation of hypothesis H7b is as follows:

H7a: Satisfaction (S) has a positive effect on gamified m-learning application contin-
uance use intention.

H7b: Satisfaction (S) positively mediate the relationship between perceived useful-
ness (PU) and continuance use intention of the gamified m-learning application.

D b D
\
, '

Note. PU (Perceived Usefulness); PENJ (Perceived Enjoyment); FC (Facilitating Condition); PEOU (Perceived
Ease of Use); SI (Social Influence); C (Confirmation); S (Satisfaction); CI (Continuance Use Intention)

Figure 4. Research model

In conclusion, the incorporation of UTAUT2 and ECM allows capturing of data relating to two use
perceptions, pre- and post-usage perceptions of the gamified m-learning application. However, the
original continuance usage intention model (i.e., ECM) cannot fully explain the post-acceptance in-
fluencing factors of the application without the introduction of certain modifications, such as em-
bedding constructs that also represent the expected behaviours of learners.
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METHOD

RESEARCH CONTEXT AND PARTICIPANTS

This study was conducted in one of Malaysia’s public universities, specifically at the Centre for Di-
ploma Studies (CeDS), Universiti Tun Hussein Onn Malaysia (UTHM). Diploma programmes are
considered post-secondary education or tertiary education, generally receiving enrolment from stu-
dents aged 18 years old. In CeDS, UTHM, the diploma study is conducted for two and a half years
(i.e., five semesters), and the last semester is dedicated to industrial training, meaning there would be
no teaching and learning sessions. The gamified m-learning application involved in this study is an
android-based e-quiz mobile application called Kingdom Quizzes and developed by UTHM. The
Kingdom Quizzes application offers more than just a quiz module, it also offers an interconnected
game module (i.e., tower defence strategy game). The types of activities that the learners can perform
are: (i) executing quizzes, (i) revision, and (iii) gameplay. Furthermore, the gamification items em-
ployed by Kingdom Quizzes are: (i) points, (i) leaderboard, (iii) performance list, (iv) virtual gifts, (v)
level and challenges, and lastly, (vi) avatar/personalised image. Figure 5 displays the activities in King-
dom Quizzes done by the learners.
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Figure 5. Activities done using the Kingdom Quizzes application

This study employed a correlational cross-sectional research design using an online survey. The par-
ticipants of the final survey are the first-year students of diploma programmes: Civil Engineering,
Animation, and Information Technology, who are ‘active’ Kingdom Quizzes users. The ‘active’ status
refers to students who had completed more than 50% of the total published quizzes during that se-
mester. This restriction is enforced based on the perception that inactive users may not be able to
give reliable answers to the questions posed in the survey due to their low involvement with the
product. The usage of Kingdom Quizzes, consisting of all the aforementioned activities, was done
for eight weeks in a semester, and the number of quizzes published for each course is at least three
sets. Details of the procedure are stated in Table 1.
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Table 1. Research procedure performed in one semester (14 weeks)

Week Activity/Task
1-3 Discussion with participating educators
(3 weeks) Finalized quiz content, schedule, list of students
Quiz setup and testing
4-5 Briefing on the Kingdom Quizzes usage to the students
(2 weeks) Application download, installation, and testing
6-13 Quiz publishing by educator
(8 weeks) Quiz execution, quiz revision, game playing (i.e., interconnected strategy game)
by students
Quiz marks and grade compilation by educator
14 Before the survey session
(Survey week) Preparation of ‘active’ and ‘inactive’ students’ listing by educator

During the survey session

At the start of the session, students’ attendance was collected and checked to en-
sure the participants are the targeted participants (i.e., ‘inactive’ students are dis-
missed)

Briefing on the Kingdom Quizzes application and survey that will be conducted
A Google Form link is given in the chat section. Respondents are reminded to turn
on their web camera while answering the survey and encouraged to ask any ques-
tions regarding the items posed in the survey

After the survey completion, respondent will acknowledge the educator on their
exit so that the number of completed responses can be cross-validated or cross-
checked

At the end of the semester, the Google Form link containing the research survey was distributed to
the ‘active’ students (i.e., students who had completed more than 50% of overall published quizzes
throughout the semester) in a Google Meet session (Figure 6). Due to conducting an online survey; it
is important that the survey link is given to the eligible person (i.e., UTHM Diploma students who
used the Kingdom Quizzes application to perform authorized quizzes, throughout the whole semes-
ter). This is to prevent any form of abuse (e.g., unauthorized respondents or unknown responses,
multiple insertions) towards the data collection done through an open link (i.e., Google form link).
Hence, it is important for educators to identify all the students that are in the Google Meet session at

the
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A total of 317 questionnaires were collected during the survey session. Subsequently, 48 responses
were excluded due to the existence of extreme cases identified from Mahalanobis’s multivariate out-
lier test (Leys et al., 2018). In conclusion, 269 valid responses remained for further analysis. Overall,
the responses consisted of 129 (48%) female and 140 (52%) male respondents, and the programme
distributions are: 103 out of 240 students of civil engineering (38.3%), 44 out of 100 students of ani-
mation (16.4%) and 122 out of 220 students of IT (45.3%).

MEASURES

The instrument used in this research is based on reliable existing instruments that were adapted and
modified to fit the aim and context of this study. Table 2 presents the final items with the source of
the instrument. All items were measured using the Likert scale of 5 — points ranging from strongly
disagreed (1), disagreed (2), somewhat agreed (3), agreed (4), to strongly agreed (5). Prior to data col-
lection, a pre-test was carried out in which the survey items were evaluated by five experts in the field
of educational technology. Subsequently, a pilot test with 60 first-year students from the previous co-
hort of student enroliment was performed to ascertain the reliability of items at the preliminary
stage. The Cronbach’s Alpha (a) values of each construct based on the result of the pilot study are
also presented in Table 2. Based on Hair et al. (2014), the reliability score of .70 or higher is the ideal
threshold for obtaining suitable reliability of an instrument and the Cronbach’s Alpha (a) values for
each construct are displayed as .70 and above. Meanwhile, the average value of Cronbach’s Alpha (a)
for the whole instrument is .770, which shows that the instrument is acceptable and reliable for this
research. Hence, the instrument is declared fit to be used in the actual study. The full items or instru-
ment is presented in the Appendix.

Table 2. Details on the instrument including reliability test (Cronbach’s Alpha)
based on the pilot study

Construct Number Source Cronbach’s
of Items Alpha ()

Perceived Usefulness (PU) 5 Bhattacherjee (2001); Venkatesh et al. (2012) 818
Perceived Ease of Use (PEOU) 5 Venkatesh et al. (2012) .760
Social Influence (SI) 5 Venkatesh et al. (2012) 701
Facilitating Conditions (FC) 5 Venkatesh et al. (2012) 713
Perceived Enjoyment (PENJ) 4 Venkatesh et al. (2012) 707
Satisfaction (S) 6 Bhattacherjee (2001) 831
Confirmation (C) 6 Bhattacherjee (2001) .855
Continuance Use Intention (CI) 5 Bhattacherjee (2001) 776

Total 41 Average (a) 770

DATA ANALYSIS

Prior to evaluating the model, the 269 final data were examined for multivariate normality using a
multivariate coefficient. The multivariate coefficient is one of the techniques that is used to assess
multivariate normality, as demonstrated in Mardia (1970). Based on Mardia’s coefficient procedure,
the kurtosis coefficient (B = 103) was above the threshold score of 20, indicating data being non-nor-
mally distributed (Byrne, 2013; Kline, 2015). For this reason, partial least square-structural equation
modeling (PLS-SEM) is more appropriate to be applied through the use of a non-parametric inferen-
tial technique (i.e., bootstrapping) (Sarstedt et al., 2021). The final data, which is 269, complied with
the minimum sample size that is proposed in PLS-SEM (i.e., n > 160) (Kock & Hadaya, 2018).

Before proceeding to the first data analysis procedure to verify the measurement model, Common

Method Bias (CMB) is tested. It is said that the CMB can overemphasise the strength of the relation-
ships among the variables in the model due to all the responses were gathered from a similar source.
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The CMB is assessed through two types of approaches: (i) Harman's Single Factor (HSF) (Podsakoff,
2003), and (ii) full collinearity assessment (Kock & Lynn, 2012). According to the recommendation
of Podsakoff (2003), the HSF results illustrated that the largest variance explained by an individual
factor was 30.23% (< 50%). Furthermore, the assessment of full collinearity produced a variance in-
flation factor (VIF) below 3.30 (Kock & Lynn, 2012), as shown in Table 2. This concludes that this
study has no issue related to CMB.

Starting with the first data analysis step, which is assessing the measurement model with the purpose
of checking the reliability and validity of the construct, this involves (i) an internal reliability test, (ii)
a convergent validity test, and (iii) a discriminant validity test (Hair et al., 2011), which will reveal how
well the observed variables represented the latent variables. The internal reliability is acceptable when
the composite reliability value is .70 or higher (Bagozzi & Yi, 1988). Meanwhile, for convergent valid-
ity, the threshold value of the average variance extracted (AVE) is above .50 (Nunnally & Bernstein,
1994). Lastly, discriminant validity is being checked using the Heterotrait-Monotrait ratio of correla-
tions (HTMT) due to its superior performance based on Ghasemy et al. (2020). The threshold value
below .90 (Gold et al., 2001) is selected in this study to identify the discriminant validity of the varia-
bles involved.

Next, the validation of the structural model was conducted to find the relationships among the varia-
bles set in this study. All the constructs in this research were measured using reflective measurement
models as each set of the observed variables (indicators) can be classified as manifestations of the
underlying constructs. The evaluation was done using five steps: (i) the lateral collinearity (VIF)
(Becker et al., 2015), (ii) the path coefficients, (iii) the coefficient of determination (R2) (Hair et al.,
2019), (iv) the effect size (f2) (Cohen, 1988), and (v) the predictive accuracy (Q2) (Geisser, 1975;
Shmueli et al., 2016, 2019; Stone, 1974).

RESULTS

This section provides a report on the measurement model and structural model analyses based on
the finalized data set and preliminary data examination performed in the previous section. In the end,
analysis based on the original ECM was also conducted as a comparison measure in order to prove
the relevance of the proposed research model.

VEERIFICATION OF THE MEASUREMENT MODEL

For the measurement model, the convergent validity can be assessed based on (i) outer loading and
(i) average variance extracted (AVE). Outer loading value that is high means that the indicators most
likely belong to the construct. As recommended by Hair et al. (2021), the outer loadings that should
be achieved are .708 and above to indicate that the construct is capable in explaining at least 50% of
the indicator’s variance. In contrast, the outer loadings with a value less than .40 should be discarded
(Bagozzi et al., 1991; Hair et al., 2021). However, the items with outer loadings more than .40 can be
accepted if the construct has achieved .50 and above for the AVE score (Hulland, 1999; Ramayah et
al., 2016).

In addition, seven items (i.e., SIN1 = .357; FCO1R = .323; FCI2 = .514; CU1R = .264; PEOUEL =
.697; SIE2R = 558; SS1R = .561) were removed due to low loading, which is less than .708 (Hair et
al., 2019); however, one of the satisfactions’ items (SD1R= .521), one of the facilitating conditions’
items (FCO2=.634) and two of the continuance use intentions’ items (CIU4R = 510, CIR2 = .697)
were retained as the AVE of each construct is already greater than .50. The values of AVE ranged
from .523 to .647 and the composite reliabilities were greater than .70, indicating sufficient internal
reliability and convergent validity. The internal and convergent validity results are in Table 3. The
next assessment is associated with discriminant validity using the Heterotrait-Monotrait ratio of cor-
relations (HTMT), displayed in Table 4. The HTMT values were below the conservative threshold
limit of .90 (Gold et al., 2001), thereby establishing discriminant validity.
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Table 3. Full collinearity, internal reliability, and convergent validity results

Latent Variable Item |Loading| Random |Cronbach’s|Composite| AVE
Dummy Alpha («) | Reliability | (>.5)
Variable (VIF) =.7
PUP1 0.801
PUT2 0.740
Perceived Usefulness |PUT3 0.808 1170 854 895 631
(PU) PUU2 0.794
PUU3 0.824
PEOUI2 0.786
Perceived Ease of PEOUI3 0.727 1.149 743 838 564
Use (PEOUV) PEOUI4 0.763
PEOUI5 0.727
SIE1 0.729
Social Influence (SI) |SIO1 0.885 2.158 755 859 671
S102 0.837
Facilitating Condi- FCK1 0.777
tions FCO2 0.634 1.336 543 766 523
(FC) FCT1 0.750
Perceived Enjoyment |PENJEIR | 0.727
(PENJ) PENJE2R | 0.728 1.474 750 831 553

PENJFIR | 0.814
PENJI1 0.700

SD1R 0.521
Satisfaction (S) SD2 0.752
SI1 0.828 1.060 795 859 554
SS2 0.783
SS3 0.797
CP1 0.836
Confirmation (C) CP3 0.808
Cs1 0.776 2,731 .863 901 647
CSla 0.791
CS2 0.808
CIR1 0.861
Continuance Use In- |CIR1a 0.861
tention (CI) CIR2 0.697 2.632 809 871 582
Clul 0.826

CIU4R 0.510

Table 4. HTMT results for discriminant validity assessment

1 2 3 4 5 6 7 8
1. Confirmation
2. Continuance Use Intention | 0.896
3. Facilitating Condition 0.883 | 0.744
4. Perceived Ease of Use 0.888 | 0.845 | 0.883
5. Perceived Enjoyment 0529 | 0.716 | 0.447 | 0.608
6. Perceived Usefulness 0.898 | 0.856 | 0.888 | 0.885 | 0.538
7. Satisfaction 0.863 | 0.889 | 0.769 | 0.802 | 0.751 | 0.797
8. Social Influence 0.814 | 0.761 | 0.892 | 0.859 | 0.568 | 0.833 | 0.843

Note. HTMT < 0.90
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VEERIFICATION OF THE STRUCTURAL MODEL

To evaluate the structural model, the study begins with examining the lateral collinearity (VIF) be-
tween the latent variables. Table 5 shows that VIF values were between 1 and 2.789, which is below
the cut-off score of 3 (Becker et al., 2015), indicating the problem of multicollinearity issue is not a
concern. Next, the hypotheses in the structural model were tested by using a bootstrap re-sample
technique with an iteration of 5,000 sub-sample. Table 5 presents the corresponding results, while
Figure 7 illustrates the path coefficients calculated from t-statistics and R2 of the proposed model.

Table 5. Hypotheses testing and structural model assessment results
£ | Indirect | Confidence | #value | p-value | Inner | R2| £ & | Result
Effect Interval VIF
Hla: C->S 524 (428, .630) | 8.484** .000 2.523 |.577| .257 | .305 S
Hlb: C-> PU 77 (.735,.821) |29.652** | .000 1.000 |.604|1.523| .368 S
H2a: PU -> S 277 (162, .386) | 4.092** .000 2.523 072 S
H2b: PU -> CI 314 (189, .416) | 4.587** | .000 2.789 |.660| .104 | .372 S
H3: PENJ->ClI 182 (.080, .278) | 3.032** .001 1.598 .061 S
H4: PEOU ->CIl | .149 (.056, .243) | 2.607* .005 2.458 .026 S
H5: FC ->CI -.014 (-.095,.078) | .264 .396 1.775 .000 NS
H6: SI->ClI .026 (-.074,.133) | 421 337 2.343 .001 NS
H7a: S->CI 298 (191, .420) | 4.357** .000 2524 .104 S
H7b: PU -> S -> ClI .083 (.036, .142) | 3.040* .002 S

Note. *p <.01, *¥*p <.

Confirmation (H1a: B = .524, t = 8.484, p = .000) and perceived usefulness (H2a: p = .277, t =

001; S (Supported); NS (Not supported); PU (Perceived Usefulness); PENJ (Perceived
Enjoyment); FC (Facilitating Condition); PEOU (Perceived Ease of Use); SI (Social Influence); C (Confirmation);
S (Satisfaction); CI (Continuance Use Intention); VIF (Variance Inflation Factor)

4.092, p = .000) have direct positive effect on satisfaction. Meanwhile, confirmation positively influ-
enced perceived usefulness (H1b: = .777, t = 29.652, p = .000). The result proved that most of the
relationships have a positive effect on continuance use intention, which involved perceived usefulness
(H2b: B = .314, t = 4.587, p = .000), perceived enjoyment (H3: f = .182, t = 3.032, p = .001), per-
ceived ease of use (H4: B = .149, t = 2.607, p = .005) and satisfaction (H7a: p =.298,t =4.357,p =
.000). However, two relationships which are the facilitating conditions with continuance use intention
(H5: B =-0.014, t = .421, p = .396) and social influence with continuance use intention (H6: B =

026, t = .421, p = .337) were not statistically significant. Additionally, the mediation effect using

Preacher and Hayes’ (2004) bootstrapping approach was applied and confirmed that satisfaction was
found to mediate the relationship between perceived usefulness towards continuance use (H7b: B =
.083, t = 3.040, p = .002).

The next step involved the assessment of the coefficient of determination (R2) which represents the
in-sample predictive power. According to Hair et al. (2011), the strength of R2 values is ideally cate-
gorised as greater than .25 equals weak, greater than .50 equals moderate, and greater than .75 can be
measured as substantial. The results revealed that 66% of the variance in continuance use intention is
explained by satisfaction, perceived usefulness, perceived ease of use, perceived enjoyment, facilitat-
ing condition, and social influence; 60.4% of the variance in perceived usefulness is explained by
confirmation; and 57.7% of the variance in satisfaction is explained by perceived usefulness and con-
firmation (see Table 5).

Therefore, the in-sample predictive power (R2) of this model is considered as moderate as all the en-
dogenous variables showed R2 values greater than .50. In addition, when compared with the R2 of
continuance use intention from the original or base model of ECM (Bhattacherjee, 2001) using the
same research sample (R2= .622) as displayed in Figure 8, the results proved that the proposed re-
search model displays increment of 3.8% (R2=.660). Meanwhile, the other two endogenous varia-
bles remain at the same values. This proved that extending the variables in the original ECM, it added
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more value, meaning that it has more explanatory power on continuance use intention than the origi-
nal ECM.

Subsequently, the effect size of the construct was assessed using Cohen’s (1988) f2, which are effect
size (f?2) values above .02, .15, and .35 represent small, medium, and large effects. By looking at the
f2 values in Table 4, it can be observed that confirmation (f2=.257) and perceived usefulness (f2=
.072) demonstrated moderate and small effect size in generating R2 for satisfaction, respectively,
whereas confirmation (f2= 1.523) portrayed a large effect size in generating R2 for perceived useful-
ness. On the other hand, the perceived usefulness, perceived enjoyment, perceived ease of use, and
satisfaction reflect a small effect size in generating R? for continuance use intention. Furthermore,
the facilitating condition does not exert any effect, while the social influence effect size is considered
trivial with only f2 = .001.

The last step is identifying the predictive accuracy of the structural model based on the blindfolding
approach of the Geisser Stone—Geisser test criterion (Q2). When the Q2 value exceeds the threshold
of 0 for all the endogenous variables, it supports the predictive relevance of the model (Stone, 1974).
However, this study enhanced the explanation of Q2 by determining its effect using Cohen’s (1988)
rule of thumb where Q2 greater than 0.02 signifies small or low, Q2 greater than 0.15 signifies me-
dium or moderate, while Q2greater than 0.35 represents large or strong predictive power (Suhan et
al., 2018). As illustrated in Table 5, two endogenous variables (i.e., perceived usefulness = .368 and
continuance use intention = .372) exhibited strong predictive accuracy (Q?2 value > .35), while one
endogenous variable (i.e., satisfaction = .305) exhibited moderate predictive accuracy. In all, the
model represents a strong predictive model for investigating the factors of gamified m-learning con-
tinuance use intention.

H2b: 4.587**

H1b: 29.652**

PU
R?=60.4%

Hla: 8.484**

H2a: 4.092**

H3: 3.032**

Hs: 264 .-~ .~

He: .421
Note. *p < .01; ** < .001; Dashed line/ arrow: hypothesis not supported; PU (Perceived Usefulness); PENJ (Per-

ceived Enjoyment); FC (Facilitating Condition); PEOU (Perceived Ease of Use); SI (Social Influence); C (Confir-
mation); S (Satisfaction); CI (Continuance Use Intention)

Figure 7. Summary of the research structural model
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Cl
R?=62.2%

PU
R?=60.4%

6.951**

4.146** R2 =57.7%

Note. **p < .001; PU (Perceived Usefulness); C (Confirmation); S (Satisfaction); CI (Continuance Use Intention)
Figure 8. Original ECM structural model

DI1SCUSSION

KEY FINDING

Based on the results, two additional variables from the pre-acceptance model (i.e., UTAUT2), which
are the perceived ease of use and perceived enjoyment, were the ones that impacted the continuance
use intention of HEI learners. This finding is also consistent with the previous studies that found the
significance of both variables among HEI learners towards technology continuance use intention
(Kim & Nam, 2019; Roslan et al., 2021b; Ye et al., 2020). In contrast, variables facilitating condition
and social influence failed to exert a positive influence, which corresponds to hypotheses H5 and H6,
respectively. This is mainly because the research was conducted during the COVID-19 outbreak
which heavily influenced both variables. The COVID-19 pandemic had served a different condition
than usual; in Malaysia, for instance, during the outbreak which started at the end of 2019 and con-
tinued until 2021, distance learning had to take place with instant enforcement of online learning, uti-
lising web-based and mobile-based educational tools.

In sum, out of the ten hypotheses, eight were supported (i.e., Hla, H1b, H2a, H2b, H3, H4, H7a,
H7b), while the other two were rejected (i.e., H5, H6). Hypothesis H1a involves the influence of con-
firmation of expectation towards satisfaction in gamified m-learning usage. Indeed, the result of the
finding showed that the satisfaction of Malaysian HEI learners is strongly affected by confirmation
of the features and functions of the product. As the learners discover that their expectations of the
product are being met, their level of satisfaction increases. This is in accordance with the findings of
previous studies by Kumar et al. (2018) and Poromatikul et al. (2019). On the other hand, results re-
lated to another confirmation of expectation hypothesis (i.e., H1b) revealed that users’ level of con-
firmation is positively associated with their perceived usefulness which is in accordance with Ouyang
et al. (2017). Thus, it can be concluded that, as learners’ expectations of gamified m-learning in-
crease, their perception of the usefulness of the application may also increase. This signifies that
when learners confirm the expected benefits from the gamified m-learning, they will believe it is
worth using and tend to expect more from it in their future use.

The supported hypothesis H2a is related to the effect of the perceived usefulness of the gamified m-
learning application usage toward the users’ satisfaction. The result is in line with Ouyang et al.
(2017) and Wilson et al. (2021). As the learners felt that there was an ‘added value’ that they could
get, or when they felt that their academic performance would be improved by using the technological
product (i.e., Kingdom Quizzes), then it could increase their satisfaction with the product, or even
towards the HEI which produced it. Meanwhile, the finding of this research is in support of H2b,
which also reflects the results of Alshurideh et al.’s (2020) and Tam et al.’s (2020) studies on continu-
ous intention to use the mobile application in HEI. This confirms that the usefulness of an m-
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learning product for the purpose of completing the learners’ academic task is highly expected as it is
usually the users’ goal in the first place.

Additionally, perceived enjoyment is also found to be one of the antecedents of continuance use in-
tention among HEI learners on a gamified m-learning application, as it was found to have a positive
influence, supporting hypothesis H3. This also agrees with the finding by Yan et al. (2022), which
proved that perceived enjoyment has a significant positive influence on the student’s intention to par-
ticipate in an online gamified classroom. Each participation will boost their desire for further usage.
Another antecedent of gamified m-learning application continuance use intention is perceived ease
of use, which supported hypothesis H4 in this research. The result was also in line with Saeed Al-
Maroof et al.’s (2021) study which confirmed the significant role of perceived enjoyment towards
continuous intention to use technology in HEI. Meanwhile, Fathema et al. (2015) also mentioned
that perceived usefulness and perceived ease of use are the most influential factors in users’ continu-
ance use intentions. However, Cai et al. (2019) have proven that perceived usefulness is more effec-
tive than perceived ease of use when one wants to deal with the use of technology.

On the contrary, hypothesis H5 was not supported in this study, which corresponds with Marandu et
al.'s (2022) research related to continuance use intention for online learning among HEI learners in
the post-COVID-19 pandemic. Marandu et al. (2022) revealed that the facilitating condition has a
negative influence. This is because the learners had already felt that online learning could be managed
on their own or already self-facilitated during the pandemic. Similarly, the negative effect of facilitat-
ing conditions in this research is also due to the learners having been used to incorporating internet
usage to support daily academic tasks and applying smartphones to their daily routines. This had pro-
vided the ideal conditions for online and mobile learning usages; hence they give no importance to
the issue of the facilitating conditions.

For hypothesis H6, the finding showed that social influence negatively affected the continuance use
intention on gamified m-learning applications which is similar to Dramani et al. (2022), where they
found that social influence also displayed insignificance towards continuance use intention of the e-
learning system in the Ghana HEI during the COVID-19 pandemic. Their study predicted that the
reason for its insignificance is due to social influence only influences the behavioural intention of IT
users in the early stages of adoption. In the case of this research, the sudden order for virtual learn-
ing limited the institution and educators’ active involvement in encouraging and influencing the learn-
ers during the usage of the Kingdom Quizzes application. It also degraded the interactions among
peers, affecting Kingdom Quizzes’ usage influence from their circle of friends.

Another antecedent of the continuance use intention for gamified m-learning applications that was
confirmed through the finding in this study is satisfaction, which reflects hypothesis H7a. Rohan et
al’s (2021) research found that satisfaction is the most significant predictor of continuance use inten-
tion among HEI learners in Thailand and is parallel with the finding of this study. They found that
achievement-related gaming elements have a positive effect on user need satisfaction and feeling of
fun while using the MOOC, resulting in higher time spent in the specific related course. This situa-
tion may also have occurred during the usage of Kingdom Quizzes, the gamification-based m-learn-
ing application used in this research. Evidently, the predicted variable satisfaction proved to mediate
the link between perceived usefulness and continuance use intention, hence hypothesis H7b is sup-
ported. This verifies the need of the learners to feel satisfied with the benefits of the gamified m-
learning application and to develop a future desire to continue using the m-learning product. This is
also in accordance with Cheng et al.’s (2020) and Akel and Armagan’s (2021) studies.

In the end, it can be concluded that the findings from this study show that less effort in using the ef-
fective educational product is very much sought after. Additionally, embedding progressive game and
gamification items increase the sense of entertainment gained through the usage of m-learning.
Hence, educators should take the opportunity in utilizing the characteristics of game elements in de-
signing effective activities that will increase the enjoyment of online learning.
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CONTRIBUTIONS

Theoretically, this research contributes to the body of knowledge in three different aspects. First, it
extended the use of the ECM by Bhattacherjee (2001), in the context of a gamified m-learning appli-
cation. This is in line with recent studies that had successfully proven the significance in extending
the ECM, in the context of exploring the users’ continuance use intention towards a gamified mobile
application. For example, T. Wang et al. (2021) combined ECM with self-determination theory (SDT)
for a gamified mobile health (mHealth) application, while Unal and Giing6r (2021) implemented the
ECM with the Theory of Planned Behavior (TPB) to learn English through a mobile-assisted lan-
guage learning (MALL) using the gamified m-learning application, namely, Duolingo.

Second, the present study expanded the literature by revealing the critical role of technology pre-ac-
ceptance mechanisms or, in other words, explanatory elements on the continuance use intention of a
technological product. In support of the previous work by Tam et al. (2020), which also imple-
mented Venkatesh et al.'s (2012) UTAUT2 model as supplementary factors for post-acceptance influ-
ences discovery, it was also proven in this study that it can unfold the link between the features of
initial adoption that may influence the continuance intention to use a gamified mobile application.
However, it is revealed that the additional variables selected should be applied depending on the na-
ture of the technological product used, research situation or time frame, population background, and
culture. Lastly, due to the revelation of mediating effect in this study, it also offers a comprehensive
understanding of the mechanism that enriches the m-learning application usage apart from comple-
menting prior studies, such as Y. T. Wang and Lin (2021), Unal and Giingér (2021) and Chang (2022),
that simply focus on the direct links of variables without highlighting the role of satisfaction as medi-
ator.

In terms of the managerial contribution aspect, the study may provide insight into the HEI’s aca-
demic development and management. The academic development and management department usu-
ally consist of the products’ developers, designers, content administrators, and decision-makers. They
may be able to implement gamification elements into the m-learning application which correspond to
the mechanics, dynamic and aesthetic aspects (i.e., MDA gamification framework) accordingly, corre-
sponding to van Elderen and van der Stappen’s (2019) literature review study. This will enhance
learning strategies for education, learners’ achievement, participation, and motivation as suggested by
Carrion Candel and Colmenero (2022).

Parallel to the results of this study, the digital learning department should refine its gamified m-learn-
ing application in terms of: (i) gamification items, (ii) products’ ability or functionality, and (iii) user-
friendly operation. In the quest to provide a holistic approach towards ensuring the success of the m-
learning application in the institution, the developers should also consider the availability of the ap-
plication in all operating systems (OS) or platforms (e.g., iOS). Although this reflects the factor of
facilitating condition, which was discovered as insignificant in this study, earlier studies of technology
acceptance by Seethamraju et al. (2018) and technology continuance use by Kamarozaman and Razak
(2021) demonstrated its importance.

LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

The research suffers from three limitations. First, due to performing a correlational cross-sectional
study, there is a lack of complete understanding of the dynamics among individuals’ perceptions.
Therefore, it is recommended that such research perform longitudinal studies instead, which enable
researchers to better grasp the dynamics of the constructs over time. Second, the sample used in this
research was limited to three types of diploma programmes in one university (i.e., UTHM), which did
not include the other programmes (e.g., mechanical engineering, science, and electrical engineering).
In that case, it is recommended to include respondents from other diploma programmes, resulting in
an in-depth analysis. The last limitation concerns the sample size, or the final number of responses
analysed. Further research is needed to support the generalizability of the findings in this study by
considering larger populations from all programmes.
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An additional suggestion would be applying factors to the prediction model that are related to gamifi-
cation design elements or features of the product (e.g., object, mechanics, interface) which may con-
tribute to the discovery of effective gamified m-learning application designs. The next suggestion
would involve institutional leaders should provide ‘transfer-of-technology’ workshops that will pre-
pare their educators to implement the institutions’ gamified teaching and learning tools and protocols
for guided use of mobile devices in learning activities. Finally, should there be a seasonal cycle of
COVID-19 as there is with many other viruses, the greater the need for faculties to design an effec-
tive approach to entice educators and learners towards applying new learning technologies?

CONCLUSION

During the COVID-19 outbreak, educational applications have supported many learners in their aca-
demic journeys (Butler et al., 2021; Crompton & Burke, 2018). Enabling them access to online learn-
ing and engaging in synchronous conversations with other individuals (Camilleri & Camilleri, 2021,
2022). This shows the importance of online approaches in connecting educators with learners. Now,
in the post-pandemic era, scholars are beginning to wonder about the existing learners’ interest in
continuing to use the digital learning tools they had previously used during the pandemic times.
Therefore, a continuance use intention topic is essential in the quest to encourage the students to
continue acquiring knowledge and for educational platforms to retain users. Based on the integration
of ECM and UTAUT?Z, this study established a theoretical model of gamified m-learning application
continuance use and validated the proposed research model.

As expected, continuance use intention is positively influenced by explanatory elements from the pre-
acceptance model, excluding social influence and facilitating condition factors that were heavily influ-
enced by the COVID-19 pandemic situation in Malaysia at the time this research was conducted. Due
to that situation, where teaching and learning sessions were ordered to be performed virtually or
online, students were not able to be influenced by their peers, educators, and institution, as well as
having to depend entirely on themselves to facilitate the condition of mobile application usage.
Dovetailing with the previous literature, satisfaction has been found to mediate perceived usefulness
with the continuance use intention. This phenomenon is seen to be consistent with the characteristics
of users in general, where there is a need for them to feel satisfied with the benefits acquired from
product usage. Apart from that, some of the limitations have been highlighted, as well as providing
suggestions for future research related to m-learning.

Overall, this study has successfully identified the determinants that impacted gamification-based m-
learning application continuance use intention among Malaysian HEI learners. Hence, the infor-
mation may benefit the m-learning developers and stakeholders in the HEI to produce effective gam-
ified learning resources. The m-learning application should now be the ultimate focus in HEISs as it is
not just a piece of technology but an indispensable tool that allows educators to interact with the
learners. Compared to other e-learning resources, a mobile application is considered to have more
advantages as it plays the role of a “connection generator”. This is because it provides portable, con-
venient, and interactive opportunities that allow learners to interact with the institutions’ academic
content on an ongoing basis.
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APPENDIX
SURVEY INSTRUMENT
Construct Code Item
PUP1 The Kingdom Quizzes application increases my academic
Perceived Usefulness productivity. _ o
(PU) PUT2 The use of Kingdom Quizzes application enables me to solve
academic assessment (quiz) faster.
PUT3 The Kingdom Quizzes application assists me to study efficiently.
PUU2 The Kingdom Quizzes application enables me to improve my
chance in completing academic tasks (e.g., quick formative
assessment, self-assessment, peer assessment, revision) due to the
concept of portability.
PUU3 Overall, the Kingdom Quizzes application is advantageous for my
learning due to the mobility concept in executing quizzes.
Perceived Ease of |PEOUI2 | I interact smoothly with the Kingdom Quizzes application while
Use (PEOU) playing the strategy games.
PEQUI3 | I easily understand how to interact with the Kingdom Quizzes
application when performing quick formative assessment (quiz).
PEQUI4 | 1 easily understand how to interact with the Kingdom Quizzes
application when playing the strategy game.
PEQUIS5 | | do not have the need to think too much on ways to use the
Kingdom Quizzes application due to the user-friendly attributes
of the application (e.g., application navigation, functions pro-
PEOUEL | vided).
It is easy for me to learn using the Kingdom Quizzes application.
Social Influence SIE1 Lecturers/Educators are helpful in the usage of the Kingdom
(S1) Quizzes application.
SIo1 My learning institution encourages the use of the Kingdom Quiz-
zes application.
SI02 In general, my learning institution agrees with the use of the
Kingdom Quizzes application.
SIN1 I use the Kingdom Quizzes application because my coursemates
are using it.
SIE2R Lecturers/educators do not agree with the use of the Kingdom
Quizzes application for my learning.
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Construct Code Item
Facilitating FCK1 I have the required knowledge to use the Kingdom Quizzes
Conditions application due to the provided user guide video and document.
(FC) FCO2 When facing with technical difficulties that are related to my
current mobile device, the Kingdom Quizzes application is also
supported by other medium of operation (e.g., android tablet,
personal
FCT1 computer or notebook supported with third party software).
I can seek technical assistance from my lecturer/educator or
applications’ administrator when experiencing difficulties while
FCI2 accessing the Kingdom Quizzes application.
The learning institution prepares mobile network/internet that
supports (e.g. stable, sufficient) the usage of Kingdom Quizzes
FCOI1R application to be accessed around the campus or college.
The Kingdom Quizzes application is not compatible with technol-
ogies (e.g. OS Android, device) that I am currently using.
Perceived
Enjoyment PENJELR| 1 do not enjoy the quiz module in the Kingdom Quizzes applica-
(PENJ) tion. _ _
PENJEZ2R| | do not enjoy the game module (tower defence game) in the
Kingdom Quizzes application.
PENJF1R| Itis not enjoyable to use the Kingdom Quizzes application.
PENJI1 | | feel that the elements such as rules, rewards, score, rank in the
leaderboard, virtual prize in the quiz module of Kingdom Quizzes
application is interesting.
Satisfaction (S) SDIR I am not satisfied with the limited game level on the tower de-
fence game in the Kingdom Quizzes application.
SD2 I am satisfied with the flexibility of the time span given in
completing the questions in the quiz module in the Kingdom
Quizzes application.
SI1 I feel positive towards the use of the Kingdom Quizzes applica-
S§2 tion.
I am satisfied with the output (e.g., completed quiz, revision ses-
sion, mark and ranking of the students’ progress, game session)
SS3 achieved when using the Kingdom Quizzes application.
My lecturer/educator had made the right decision choosing the
Kingdom Quizzes application as a tool for students to perform
SSIR quick formative assessment.
I am unsatisfied with the overall experience of using the King-
dom Quizzes application.
Confirmation (C) CP1 The benefits delivered by the Kingdom Quizzes application are
better than | expected.
CP3 Overall, my expectations throughout using the Kingdom Quiz-
zes application are fulfilled.
Cs1 The quiz module in the Kingdom Quizzes application is better
than expected.
CSla The game module in the Kingdom Quizzes application is better
than expected.
CS2 The functions provided in the Kingdom Quizzes application
were carefully thought by the product developer as expected.
CUIR The experience while using the Kingdom Quizzes application is

worse than expected.
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Construct Code Item
Continuance Use CIR1 I recommend others to use the quiz module in the Kingdom
Intention (CI) Quizzes application for peer assessment throughout their learn-
CIR1a ing.
I recommend others to use the quiz module in the Kingdom
CIR2 Quizzes application for self-assessment throughout their learn-
ing.
Clul I recommend others to also play the game module in the King-

dom Quizzes application for fun.

CIU4R I intend to proceed with using the Kingdom Quizzes application

for future quizzes or on other subjects.
I do not intend to frequently use the Kingdom Quizzes applica-
tion in the future.
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ABSTRACT

Aim/Purpose This article seeks answers to the following: (1) What describes a ‘sense of be-
longing’, inclusiveness, and well-being for students? (2) Which aspects of
blended learning, synchronous and asynchronous, promote students’ ‘sense of
belonging’? and (3) What are the state-of-the-art best practices for creating in-
clusive curriculum design for blended learning?

Background For university students, experiencing a strong ‘sense of belonging’ with their
learning communities is a reliable predictor of academic adjustment and pro-
gram success. The disruption to usual teaching modes caused by the COVID
pandemic has diminished opportunities for social engagement among students
and their teachers, intensifying the need to encourage students’ belongingness as
being ever more important.

Methodology This article surveys the literature, pre- and post-COVID, using two complemen-
tary search techniques: (1) a systematic scoping review, a top-down strategy, and
(2) snowballing, a bottom-up approach, seeking the answers to the three re-
search questions above.

Contribution The synthesis presented in the paper provides answers to these questions influ-
enced, in part, by the Community of Inquiry framework and the Universal De-
sign for Learning guidelines. Further, based on our findings from this investiga-
tion we offer a set of salient attributes of best practices in designing curriculum
for blended learning environments, that is inclusive and fosters a sense of be-
longing for higher education students
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Attributes of Blended Learning Environments

Findings We discovered that belongingness is different for various cohorts. Further,
many interventions to improve student wellbeing, and learning experiences on
and offline, were built around social, teaching, and cognitive presences. Addi-
tionally, our investigation found that blended learning, regardless of the propor-
tion of online versus offline instruction, was generally a positive influence on
academic outcomes and student learning.

Recommendations  The set of attributes presented offers practical and helpful approaches to im-

for Practitioners prove curriculum design to promote higher education students’ sense of be-
longing.

Recommendations ~ We highlight the lack of specificity in the literature regarding synchronous ver-

for Researchers sus asynchronous learning pedagogy that promotes inclusiveness and a sense of
belonging, and we detail our plans for future work will attempt to address this
omission.

Impact on Society  As a result of the COVID pandemic, many higher education institutions made a
sudden and rapid transition to online learning exclusively. As institutions start
the move back to more traditional modes of learning, this paper highlights the
considerations to be made in using blended learning environments.

Future Research Our plans include seeking student and academic advice and feedback on ap-
proaches that foster a sense of belonging for higher education students.

Keywords sense of belonging, blended learning, community of inquiry, higher education,
universal design for learning

INTRODUCTION

The advent of the digital age has been evidenced by the steady incorporation of transformational
technologies within our daily lives, and not least in its progress, has been its penetration into educa-
tional environments. These technologies have been pervasive and have impacted teaching pedagogies,
learning environments, and aspects of access (Adel & Dayan, 2021; Bredenkamp, 2015; Cochrane &
Narayan, 2018; Irvine et al., 2013). Further, whilst educators navigate the array of opportunities and
challenges afforded by increased abilities to acquire and transmit digital information, the arrival of
the COVID-19 pandemic has disrupted digital assimilations, and often hastened earlier than planned
adoptions (Fabrey & Keith, 2021; Giray, 2021; Hehir et al., 2021; Mulrooney & Kelly, 2020).

Internationally, educational institutions’ reactions to the COVID health crisis have been very varied,
from some making no response to many universities adopting alternate delivery modes, particularly
leveraging upon online curricula (Crawford et al., 2020; Farnell et al., 2021; Gupta et al., 2020).
Nearly 1.6 billion students worldwide have been impacted by the sense of unease and uncertainty
brought by the pandemic (United Nations, 2020), reporting that they feel “isolated, abandoned, de-
pressed” (United Nations, 2021). Regardless of the institutional response, it is incumbent on academ-
ics to address their students’ disconnection with their peers, subject content, and staff by creating a
learning environment that particularly fosters inclusion, a ‘sense of belonging’, and wellbeing (Doo-
lan et al., 2021; Farnell et al., 2021). Pre-pandemic, many institutions engaged actively in programs
designed to promote their students’ sense of connectedness as a strategy for improving learning out-
comes, as learners with a strong sense of belonging are more persistent and satisfied with their stud-
ies, and these students achieve generally better academically (Delahunty et al., 2014; Peacock et al.,
2020; Sax et al., 2018; Spencer et al., 2020; Thomas, 2012; Thomas et al., 2014). Given learners’ dis-
quiet and unease brought about by the pandemic, it is ever more important to promote students’
sense of belonging in their changed learning environments.
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A sense of belonging is created when students feel included and connected to a group, class, subject,
and institution (Armellini et al., 2021; Garrison, 2017; Larcombe et al., 2015; Metzger & Taggart,
2020; Peacock & Cowan, 2019; Wilson et al., 2018). Prior to the pandemic, considerable literature fo-
cused on gender, cultural, and student disabilities (Baik et al., 2019; Smucker, 2022). However, there
has been less of a focus on how the curriculum could be more inclusive for students generally,
through content delivery, assessment, and feedback. Institutional responses to the pandemic have
seen an acceleration towards blended learning environments, being various synchronous and asyn-
chronous mixes of online teaching and learning with face-to-face campus-based activities. The diffi-
culty for educators is how to create a curriculum that best supports their students’ sense of belong-
ing, particularly being mindful that one size does not fit all. An inclusive curriculum takes into con-
sideration the needs of differing student cohorts with various social, cultural, linguistic, educational,
and physical/psychological needs who are often physically distant from their peers and/or the univer-
sity campus. Therefore, the challenge in designing an inclusive curriculum is ensuring the provision
of content, pedagogy, and assessment methods through access and opportunities for all students
(Smucker, 2022) whilst capitalizing on the advantages of both face-to-face and online teaching (Law
etal., 2019).

During the pandemic, our students were offered dual mode classes, being a mix of campus-based
face-to-face teaching (f2f) with synchronous online participation by remote students; they partici-
pated in blended learning environments where online learning materials and activities were part of
the subjects’ requirements. Like others worldwide, our students reported in feedback that they felt
isolated and disconnected from their peers, subject content, and staff. As educators, we asked our-
selves “How can we build a ‘sense of belonging’ for higher education students through an inclusive
curriculum design in a blended learning environment?”. In searching for an answer, we decided to
undertake a review of the educational literature for insights into instances, successful or otherwise,
where attempts had been made to address students’ sense of belonging, particularly where opportu-
nities and support were being delivered online. We set about investigating the practice, pre-and post-
COVID, seeking to identify the salient features of inclusive curriculum design that is student-cen-
tered, flexible, and supportive of student wellness, with a particular focus on blended forms of
teaching and learning that capitalize on the affordances of digital technologies. Through the identifi-
cation of successful practices in the literature, we hoped to arrive at a set of implementable guide-
lines for academics that help to address the challenges of designing a curriculum for blended learning
environments that promotes inclusivity, accessibility, and wellbeing for their students. The following
section describes the methodology adopted to conduct this investigation.

METHODOLOGY

As educators, our primary interest is in gaining deeper insights into how the curriculum could be
more inclusive for students in the higher education classroom, particularly through pedagogical ap-
proaches. In this study, the term curriculum includes content delivery, assessment, feedback, online
interaction, and technological platforms. As descriptors of blended learning abound, we include syn-
chronous and its antonym ‘asynchronous’ learning situations. As the starting point, our research
question of “how can we build a ‘sense of belonging’ for higher education students through an inclu-
sive curriculum design in a blended learning environment?”” needed to be decomposed further. The
tripartite composition of the research question, being themed around ‘a sense of belonging’, inclu-
sive curriculum design, and blended learning environments, was delineated into the following more
specific questions for investigation. Within the higher education sector:

(1) What describes a ‘sense of belonging’, inclusiveness, and well-being for students?

(2) Which aspects of blended learning, synchronous and asynchronous, promote students’
‘sense of belonging’? and

(3) What are the state-of-the-art best practices for creating inclusive curriculum design for
blended learning?
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These questions led to the research themes — a sense of belonging, blended learning, higher educa-
tion, and curriculum — listed in Table 1, together with various synonyms and descriptors of student
cohorts to guide our searches of the literature. An initial exploratory search of the themes using the
ERIC ProQuest in September 2021 resulted in the following candidate papers for each category:
sense of belonging = 27,128, blended learning = 18,556, curriculum = 174,398 and higher education
= 467,092. To address our research question and optimize our search outcomes, we chose two very
different, yet complementary, search strategies. The first strategy employed was a systematic scoping
review, a top-down approach that filters through large data repositories to find exact matches to the
selected inclusion criteria (Peters et al., 2015; Tricco et al., 2018). This method returns a restricted set
of records, whereby each result must include a descriptor of each of the three research themes of
Table 1, together with a relevant cohort label, returning the intersection of all four criteria. Being
cautious about the restrictive nature of the systematic scoping review results, a second ‘snowballing’
method was selected to independently explore each of the three research questions and their various
intersections with each other. Snowballing is a bottom-up, broad-brush approach, useful for unearth-
ing insightful works that would be discarded by the narrowing search strategy of the systematic scop-
ing review. Details on the two search methods follow.

Table 1. Keywords for database queries chosen to mirror the research question’s themes

RESEARCH QUESTION THEMES COHORT DESCRIPTORS
Sense of belonging Blended learning Curriculum Higher education
sense of belonging blended learning curriculum higher education
belonging e-learning curricula college
belongingness hybrid curriculum development | university
feeling to belong eLearning curriculum relevance post-secondary
inclusiveness electronic learning content delivery postsecondary
inclusion synchronous assessment undergraduate
wellness asynchronous feedback postgraduate
dual online interaction
technological platforms
pedagogical approach

SYSTEMATIC SCOPING REVIEW STRATEGY

Systematic scoping reviews are prescribed for researchers interested in identifying characteristics
amongst the available evidence, for clarification of definitions and concepts within a field, and for
identifying gaps in the knowledge base (Munn et al., 2018; Peters et al., 2015). In such reviews, the
decision-making is carried out by at least two researchers and the search strategy is intended to be ex-
plicit and transparent through the adoption of documented search terms and the use of standardized
data extraction tools. This scoping review has been guided using the prescribed steps: Identification,
Screening, Eligibility, and Inclusion, as detailed in Peters et al. (2015), being a revised version of the
PRISMA approach that is used globally for more stringent, standardized systematic clinical reviews
(PRISMA, 2020; Tricco et al., 2018).

As detailed by Peters et al. (2015), the Identification stage requires exploration using keyword
searches in the title, abstract and index terms of articles through querying international education da-
tabases. To construct the search queries, we used the Boolean operations of “OR” and “AND”;
“OR” was used between all terms within each column of Table 1, while “AND” joined all columns
into the query across Table 1. In the Screening phase, all results were sorted into those that were
peer-reviewed, in English (translations accepted), involving post-secondary students, including gradu-
ates and postgraduates of any discipline, and published post-1990 (after the appearance of web
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servers and browsers). We chose this relatively early publication date to capture any works relating to
possible seminal articles or early insights into aspects of the curriculum for encouraging students’
sense of belonging that was supported by online technologies. Results of searches outside of these
criteria (shown in Table 1), along with duplicate records, were discarded. Next, in the Eligibility stage,
the limits of the search are more strictly defined through a selection of appropriate databases for
querying and deciding a set of a priori inclusion and exclusion criteria to guide keywords (Peters et
al., 2015). Discussions between the authors fine-tuned the inclusion criteria, so that literature identi-
fied from all sources would necessarily have foci on: (1) the social aspect of belonging and disregard-
ing research that solely concentrated on physical fitness or physical wellness; (2) differing learning en-
vironments where digital technologies were used and particular interest on comparison studies of on-
and off-line practices; and (3) pedagogical practice and ignoring texts that solely related to institu-
tional matters such as administration or recruitment or whole of institute approaches focused on ad-
ministrative matters.

The leading, internationally recognized ERIC (Education Resource Information Center) database
was chosen for its over 1.6 million records of educational literature and resources (ERIC, 2021).
Hosted by the U.S. Department of Education, ERIC has two independent search interfaces, EBSCO
and ProQuest, that were used separately in the data collection for this study. For the final Inclusion
step, sources were rechecked for relevance and full texts were read to identify the purpose of each
study and to categorize the study’s design and the methods used.

SNOWBALLING STRATEGY

‘Snowballing’ or ‘chain-referral’ sampling is a non-probabilistic, “step-by-step” technique (Biernacki
& Waldorf, 1981; Wohlin, 2014). When undertaking snowballing, the foremost objective is to identify
a representative sample of the relevant research, yet the chance of achieving a true set is strongly in-
fluenced by the decisions made at the beginning of the search. To optimize success, Wohlin (2014)
recommends commencing snowballing with seminal works and highly cited materials before under-
taking a set of backward and forward iterations.

For this strategy in our investigation, Google Scholar (see
https://scholar.google.com/intl/en/scholar/about.html) searches around the key terms sense of be-
longing, inclusiveness, and blended learning searching for evidence relating to the curriculum includ-
ing pedagogical approaches, assessments and feedback methods across delivery modes were under-
taken to garnish sets of possible articles, whose contents were then examined for relevance and sig-
nificance to the research questions. Pertinent articles were ‘snowballed’ by scrutinizing their reference
lists for similar relevant research undertaking numerous backward iterations. Most importantly, snow-
balling allowed us to step forward in time by checking the citations of useful articles, in order that
academic conversations, insights, and sometimes consensus around our research questions could be
followed. Thus, a bank of research was collected around each theme and their intersections contrib-
uting to this paper. The literature identified through the two search strategies, systematic scoping re-
view and snowballing, was collated and synthesized for reporting in the following section.

RESULTS

For the systematic scoping review search, the EBSCO and ProQuest interfaces were queried inde-
pendently with all search terms listed in Table 1. During identification, the preliminary searches of
abstracts, titles, and article keywords in September 2021 returned 28 results, and 59 results respec-
tively. A flowchart summary of the systematic scoping review process, and its four stages, is illus-
trated in Figure 1, culminating in 25 papers identified for inclusion in the study. For completeness,
these results are listed in the Appendix where the context, learning setting, and involved participants
for each article are supplied.
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Figure 1. Flowchart for search decision process of keyword searches (Table 1) using EBSCO
and ProQuest databases

By its nature, prescriptive scoping reviews funnel down to a small set of articles that may or may not
illuminate the research being investigated. In our case, although 25 articles were discovered using our
search terms in Table 1, there were few insights provided in addressing our research questions.

To gain a broader understanding, we decided, through snowballing, a separate search of higher edu-
cation papers on each of our three research themes: a sense of belonging, blended learning, and in-
clusive curricula. As a result, the significant seed papers that guided our searches were identified for
each theme. Four articles initiated our search around ‘Sense of belonging’ — CAST (2021), Garrison
(2017), Malone et al. (2012), and Peacock and Cowan (2019) (see reference list with the prefix ‘a’).
Similarly, we found four papers — Cunningham (2014), Hastie et al. (2010), Nortvig et al. (2018), and
Raes et al. (2020) — that were seeds for snowballing the ‘blended learning’ theme (see reference list
with prefix ‘b"). Our third snowballing exercise around ‘curriculum’ commenced with two articles —
Bower et al. (2015), and Zydney et al. (2019) (see reference list with prefix ‘c’).

Subsequently, a pool of 117 documents was collected from the snowballing strategy and these studies
were amalgamated with the 25 studies identified by the systematic scoping review (listed in the Ap-
pendix). All texts were explored for answers to each of the research questions, with the combined
insights from both searches presented here under the themes: sense of belonging, blended learning,
and inclusive curriculum.

SENSE OF BELONGING

In addressing the first question, “What describes a ‘sense of belonging’, inclusiveness, and wellbeing
for students?”, we found that identity construction is an ongoing process defined through the for-
mation of interpersonal attachments with their classmates and institutional communities, on- and
off-line (Baik et al., 2019; Delahunty et al., 2014; Diep et al., 2017; Sax et al., 2018; Spencer et al.,
2020; Thomas, 2012). As such, many higher education providers now adopt a ‘whole of institute’ ap-
proach to bolster students’ confidence and sense of connectedness with the aim to enhance student-
learning outcomes (Hughes & Spanner, 2019; Molyneaux et al., 2017; Scobie & Picard, 2018; Wilson
et al., 2018). Although such strategies are not the focus of this investigation, they pivot on the point
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that “academics and the curriculum are the only guaranteed points of contact between students and
the university” (Hughes & Spanner, 2019, p. 26) and the two factors that most strongly impact stu-
dent engagement are their learning experiences and social networks (Armellini et al., 2021; Cole et al.,
2021; Wilson et al., 2018).

Given the importance of social connectedness and a ‘sense of belonging’ for student learning, the
search around this theme sought definitions of belongingness, looking for its measures and evidence
of its impacts, particularly in online and blended learning environments. As pointed out by Metzger
and Taggart (2020, p. 231) summarizing Malone et al. (2012), “Belongingness is a psychological con-
struct characterized by value, fit, and meaningful engagement in person-to-person, small group, and
larger social contexts”. Attempts to measure a person’s achieved belongingness, rather than their
need to belong, have been made by Malone et al. (2012) using the 12-item survey General Belonging-
ness Scale (GBS). The GBS uses six items to assess the level of acceptance and inclusion within a
group and six items (reverse-scored) to indicate rejection and exclusion. The GBS has been broadly
adopted in differing work, social and educational settings (e.g., Metzger & Taggart, 2020; Yildiz, 2017).
More specifically, student belongingness is defined by Spencer et al. (2020, p. 199) as “the extent to
which students feel accepted, respected, included, and supported by others in an academic setting”.

Yorke (2016) devised a 16-item Belongingness Engagement and Self-Confidence Survey (BESS) to
gauge a student’s sense of belongingness with their institution, their perceptions of academic engage-
ment, and their overall self-confidence. The BESS instrument was trialed at 13 UK universities across
three disciplines with large differences in the activities undertaken at each site and student population
compositions. The involved institutions found the BESS application to be generally helpful for its
separate scores for belongingness, engagement, and self-confidence, especially when BESS was ap-
plied pre- and post-local interventions. Yorke (2016, p. 163) examined all data across these 13 univer-
sities to investigate the impact on belongingness, engagement, and self-confidence of six characteris-
tics within the data: male, first in the family, under 20 years of age, white British, UK domicile, and
low adverse circumstances. Several patterns relating to the three scales emerged: a sense of belonging
was impacted by ethnicity and circumstantial disadvantage; engagement was influenced by gender
and age; and self-confidence was affected by gender, age, disability, and position in family or family
experiences in higher education.

Elsewhere, similar patterns are mirrored in the literature (e.g., Sax et al., 2018). Efforts to create in-
clusive classrooms have often been fraught with difficulty given the diversity among learners, includ-
ing minority groups of color, gender, sexuality, first-in-family, mature-age, poorer socioeconomic
backgrounds, disability, regional, and remote learners (Delahunty et al., 2014; Delaney & Brown,
2018; Dinmore, 2014; Ibafiez-Carrasco et al., 2020; Lin & Nguyen, 2021; Osei-Kofi et al., 2004; Pear-
son et al., 2019; Sathy & Hogan, 2019). For different ethnic groups, various authors report that stu-
dents’ ‘sense of belonging’ and feelings of inclusion wax and wane over time impacting their learning
(Adel & Dayan, 2021; Cureton & Gravestock, 2019; D. R. Johnson et al., 2007; Lin & Nguyen, 2021,
Rainey et al., 2019). Furthermore, students with physical or mental impairments often find tertiary
study quite challenging as it can have a negative impact on their wellbeing, causing anxiety and stress
(Orygen, 2017; Pearson et al., 2019). Thus, the importance of inclusion for all students has been
widely recognized and the study of strategies to encourage students’ confidence has been incorpo-
rated into teacher training programs in Brazil (Aparecida do Nascimento dos Santos et al., 2016;
Quevedo, 2011), Chile (Fermin-Gonzélez, 2019), Finland (Seikkula-Leino et al., 2012), Taiwan (Yeh,
2010), and USA (Graziano & Bryans-Bongey, 2018).

Amongst the approaches employed to bolster students’ ‘sense of belonging’ and wellbeing investi-
gated by our searches are strategies influenced by Garrison’s (2011, 2017) well-known Community of
Inquiry framework, presented in Figure 2, where a student’s educational experience occurs at the
confluences of their social presence with teaching and cognitive presences. Garrison (2017, pp. 23-
24) defines each presence. Social presence is the ability of participants to identify with a group, com-
municate purposefully in a trusting environment, and develop personal and affective relationships
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progressively by way of projecting their individual personalities. Cognitive presence speaks to intent, pro-
cess, and learning outcomes and the extent to which learners can construct and confirm meaning
through sustained reflection and discourse in a critical community of inquiry. Teaching presence is the
design and facilitation and direction of cognitive and social processes for the purpose of realizing
personally meaningful and educationally worthwhile learning outcomes.
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Figure 2. The Community of Inquiry framework with descriptions of presences
as defined by Garrison (2017, pp. 23-24)

For more than 20 years, the Community of Inquiry framework has informed the action-research of
many when planning their interventions to improve student outcomes (Castellanos-Reyes, 2020) and
as noted in a co-citation analysis by Park and Shea (2020), Garrison’s peer-reviewed articles and
books ranked the highest in online, distance and blended learning between 2008 to 2017. By incorpo-
rating meaningful intersections between the social and cognitive aspects of teaching presences, the
Community of Inquiry framework is often used to explain the empirical practice, particularly for
online or blended learning, where actors may be in different physical locations (Spring & Graham,
2017). Several such instances were found during searches for this review (Bower et al., 2015; Cun-
ningham, 2014; Delmas, 2017; Heilporn et al., 2021; Law et al., 2019; Stewart et al., 2011; Swan et al.,
2012; Swickard, 2021). Also documented in the literature have been institutional responses to the
COVID-19 pandemic by moving to online and distance learning, to mitigate its impact on nearly 220
million higher education students worldwide (Doolan et al., 2021; Farnell et al., 2021). These efforts
bring into sharper focus the need to support students in their learning, especially in offline and
blended learning environments (Giray, 2021; Hehir et al., 2021; Lin & Nguyen, 2021; Milman, 2020;
Mishra et al., 2021; Mulrooney & Kelly, 2020).

BLENDED LEARNING

In seeking answers to the second research question “Which aspects of blended learning, synchro-
nous and asynchronous, promote students’ ‘sense of belonging’?”, we searched firstly for accepted
and meaningful definitions of blended synchronous learning. One of the broadest definitions is that
of Spring and Graham (2017) as a “combination of face-to-face and computer-mediated instruction”
for use in their thematic search for patterns thereby avoiding possible limitations imposed by other
definitions with more specific requirements, like that of Allen et al. (2007), where the proportion of
online content delivery is prescribed as between 30% to 79%. Additionally, Miller and Mildenberger
(2021) posit that “blended learning is often used interchangeably with terms such as hybrid, mixed-
mode or flexible learning”, while complexity is added through the use of the term synchronous
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learning, as opposed to asynchronous learning, which can be decomposed further into live or virtual
modes (Chaeruman et al., 2018). To belabor this point, Hastie et al. (2010, p. 11) give 16 permuta-
tions of student versus teacher in cyber versus physical classrooms to classify nine different blended
synchronous learning modes, before discussing the advantages and disadvantages of each. Based on
these definitions, it becomes clear that there is a frustrating variety in how different authors under-
stand and define blended learning, even more so, for blended synchronous learning. We note that
much of the literature speaks of blended learning modes without a clear delineation between syn-
chronous and asynchronous activities. For some clarity, we adopt the definition of blended synchro-
nous learning that captures its essence and usage in the literature by Bower et al. (2015, p. 1), being:
“Learning and teaching where remote students participate in face-to-face classes by means of rich-
media synchronous technologies such as video conferencing, web conferencing, or virtual worlds”.

As organizational savings in time and money are among the recognized benefits of synchronous
blended/hybrid learning adoption (OECD, 2005; Raes et al., 2020), the relative proportions of face-
to-face (f2f) versus e-learning are of interest to researchers, particularly concerning the impacts on
student outcomes, engagement, and wellbeing (Bader & Kottstorfer, 2013; Delahunty et al., 2014;
Miiller & Mildenberger, 2021). Several comparative studies between f2f, blended and totally online
(distance) learning have been made to gauge these effects (Bader & Kottstorfer, 2013; Bower et al.,
2015; Cossaboon, 2020; Nieuwoudt, 2020; Rhoads, 2020). For students’ academic achievements, Mu
et al. (2014) undertook a retrospective study of occupational therapy doctoral students from differing
modes to find no discernible differences in the results of examinations, clinical tests, and certifica-
tions. Likewise, Nieuwoudt (2020), investigating the academic performance of students attending vir-
tual classes, either synchronously or asynchronously, found that total time spent in class was a strong
positive predictor, rather than the mode. In contrast, Tripathi et al. (2017) found academic perfor-
mances of pharmacology students were best in their pure e-learning model, yet when asked students
favored the blended version of f2f with online learning.

For a broader view, Bernard et al. (2014, p. 88) report a meta-analysis of achievement outcomes
across studies which supports blended learning over pure classroom instruction by about “one-third
of a standard deviation (g* = 0.334, k = 117, p< .001)”, finding the improvement associated with the
use of technology for cognitive support rather than for presentation purposes and “the presence of
one or more interaction treatments (e.g., student—student/—teacher/—content interaction)”. While
noting inconsistencies amongst comparison studies of online, blended, and f2f formats, Nortvig et
al. (2018, p. 48) summarize that there are “no inherent features of any of the three teaching formats
produce either better or poorer learning outcomes for students”, stating that reported improvements
most likely result from the opportunities afforded by computers to learn independently supported by
student-centered asynchronous collaborative learning activities. This is further underlined by the
meta-analysis findings of Muller and Mildenberger (2021) who used the blended learning definition
of Allen et al. (2007), where the proportion of online delivery content is between 30% and 79%.
From their analysis of 21 studies, with 2,505 participants in blended learning versus control of 3,004
undergraduates in traditional courses, they report no discernible effects of reductions in f2f class-
room time, noting “of greater importance are how teachers — irrespective of the method of delivery
— make their success criteria clear and offer challenge and feedback, coupled with the quality of the
interaction among students and between students and teacher” (p. 11).

When surveyed, students resoundingly prefer blended learning over traditional instructional learning
(Bader & Kaottstorfer, 2013; Milroy et al., 2013; Rhoads, 2020; Tripathi et al., 2017) with a ‘sense of
belonging’ to a learning community associated with greater student satisfaction, social adjustment to
university and program persistence (Brodie & Osowska, 2021; Delmas, 2017; Falloon, 2012; G. M.
Johnson, 2015; Teo, 2010; Wilson et al., 2018). As pointed out by Raes et al. (2020), different delivery
modes better support different learner characteristics, empowering students with some sense of con-
trol over their own learning. Various authors have investigated predictors of students’ course satisfac-
tion as influenced by several psychosocial influences, being personal confidence, self-efficacy, time
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management, and organizational skills, social presence and support within peer and learning commu-
nities, and the impacts of work, family, and caring responsibilities (Delahunty et al., 2014; Farrell &
Brunton, 2020; G. M. Johnson, 2015; Milroy et al., 2013; Peterson et al., 2018). At a large Australian
university, 2,776 students across differing disciplines and instruction modes were asked the open-
ended question, “What can be done to improve student wellbeing?” (Baik et al., 2019). The theme of
many responses (n=161) related to “the importance of fostering a more inclusive and caring sense of
community among the student body” and the need for teachers to facilitate and foster teacher-stu-
dent interactions and peer interactions (n=167). Likewise, Brazilian students were asked for sugges-
tions to improve their blended learning offerings, and “emotional support among students and from
the teacher” was seen as an important motivation for students’ participation and learning (Quevedo,
2011, p. 198).

As important as a ‘sense of belonging’ is for learning, Bower et al. (2015, p. 2) remind us that in
blended synchronous learning environments, “social and emotional connectedness cannot be taken
for granted but rather needs to be actively encouraged and fostered by teachers”. To this end, several
authors note that a ‘sense of belonging’ needs to be orchestrated for students participating online
(Delahunty et al., 2014; Farrell & Brunton, 2020; N. Johnson et al., 2010) with this being particularly
important for students from non-traditional backgrounds (Ibafiez-Carrasco et al., 2020; Thomas et
al., 2014). To promote social interactions and belongingness, staff need to investigate and recognize
strategies, like implementing communication protocols, providing multiple means for interaction, em-
bedding collaboration into assessment, and providing different feedback methods (text, audio/video)
(Delahunty et al., 2014; Farrell & Brunton, 2020; Kandemir & Kili¢ Cakmak, 2021; Swickard, 2021,
Thomas et al., 2014; Weiser et al., 2018).

While educators move to blended learning environments to improve student belongingness and en-
gagement, efforts can be impeded by technical problems with equipment, poor skill sets of academ-
ics, and student unfamiliarity with platform interfaces (Cole et al., 2021; Delahunty et al., 2014,
Falloon, 2012; N. Johnson et al., 2010; Lakhal et al., 2020; @rngreen et al., 2015; Teo, 2010). For the
instructor, this adds to the cognitive load of trying to juggle equivalence in interactions for on-and-
offline cohorts whilst coping with connection issues and providing technical guidance (Bower et al.,
2015; Nortvig, 2013; Raes et al., 2020). Several authors have emphasized the need for instructors to
be trained and have real-time technical support, possibly from a teaching assistant or skilled colleague
(Dinmore, 2019; Krutka et al., 2019; Lakhal et al., 2020; Spencer et al., 2020; Sun & Chen, 2016;
Swickard, 2021). Equally, students can be frustrated with connection and timing issues, and therefore
need adequate training with the IT tools and platforms being used (Cunningham, 2014; Lakhal et al.,
2020; Spencer et al., 2020; Zydney et al., 2019). Finally, Brodie and Osowska (2021, p. 8) highlight an-
other concern for students, noting “widely used automated messages either in the form of generic
emails and university news seem to work against a sense of belonging among online students, making
them, rather, feel disenfranchised (Read et al., 2003).”

INCLUSIVE CURRICULUM

Commencing our investigation for the third research question “What are the state-of-the-art best
practices for creating inclusive curriculum design for blended learning?”, we searched across all learn-
ing settings for inclusive curriculum descriptions and for well-founded approaches to build students’
sense of belonging which have gained broad acceptance. As such, the Universal Design for Learning
(UDL) guidelines have been in use since 1984 and are widely applied (e.g., Ministry of Education,
New Zealand, 2021; University of New South Wales, Australia, 2021; in the United States, Moore et
al., 2018). UDL has been advocated for wider use in higher education (Coy, 2016; Dinmore, 2014),
yet Fornauf and Erickson (2020, p. 192) caution in their literature review, that UDL implementation
in higher education is impeded by “instructional methods and environments”.

Originally a strategy to improve access to learning for disabled students, UDL guidelines “offer a set
of concrete suggestions that can be applied to any discipline or domain to ensure that all learners can
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access and participate in meaningful, challenging learning opportunities” (CAST, 2021). The UDL
framework was crafted using insights from neurological studies as to (a) how students engage, (b) the
differing ways in which students can action and express their learning, and (c) how students relate to
the ways learning materials are presented. Using these understandings and as seen in Table 2, the
UDL guidelines are a set of practical strategies designed to improve equitable access to information
for all students, build knowledge and internalize to empower learners through the provision of multi-
ple means of engagement, materials representation, and action and expression. Amongst the guide-
lines are suggestions like offering alternatives for visual information, using multiple media for com-
munication and optimizing access to tools and assistive technologies. Although the origins of the
UDL guidelines predate the digital era, they incorporate suggestions and strategies listed in the previ-
ous section for improving students’ sense of belongingness in blended learning environments.

Table 2. Universal Design for Learning guidelines offering concrete suggestions
and strategies for all learners (CAST, 2018)

Universal Design for Learning Guidelines version 2.2

Note: Each dot point suggestion can be expanded into further instructional detail in the source document re-
trieved from http://udlguidelines.cast.org

Provide multiple means of Provide multiple means of Provide multiple means of action
engagement representation and expression
Recruit interest Perception Physical action
e optimize individual choice & au- « offer ways of customizing the dis- | = vary the methods for response &
2 tonomy play of information navigation
3 « optimize relevance, value & au- « offer alternatives for auditory in- « optimize access to tools & assis-
£ thenticity formation tive technologies
* minimize threats & distractions « offer alternatives for visual infor-
mation
Sustain effort & persistence Language & Symbols Expression & communication
« heighten salience of goals & objec- | ° clar!fy vocabulary & symbols * use multiple media for communi-
tives = clarify syntax & structure cation
2 « vary demands & resources to opti- | * Support decoding of text, mathe- | + use multiple tools for construction
a mize challenge matical notation & symbols & composition
- foster collaboration & community | * promote understanding across lan- | © build fluencies with graduated lev-
. . guages els of support for practice & per-
« increase mastery-oriented feed- : ) ) f
back « illustrate through multiple media ormance
Self-regulation Comprehension Executive functions
* promote expectations & beliefs « activate or supply background  guide appropriate goal setting
° that optimize motivation knowledge « support planning & strategy devel-
= « facilitate personal coping skills & < highlight patterns, critical features, opment
g strategies big ideas & relationships « facilitate managing information &
% « develop self-assessment & reflec- « guide information processing & resources
= tion visualization « enhance capacity for monitoring
» maximize transfer & generaliza- progress
tion
5 Expert learners who are
© Purposeful & Motivated | Resourceful & Knowledgeable | Strategic & Goal-Directed

Furthermore, in discerning best practices for inclusive curriculum design in blended learning envi-
ronments, our literature searches returned many reports of empirical attempts to build students’
‘sense of belonging’ that were influenced by Garrison’s (2011, 2017) Community of Inquiry frame-
work’s interactions of teaching presence with student’s social and cognitive presences (Cunningham,
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2014; Delmas, 2017; Kilis & Yildirim, 2019; Law et al., 2019; Peacock & Cowan, 2019; Watson et al.,
2016). Guidance from these practices is examined next through the lens of each presence.

Teaching presence

This presence is further categorized by Garrison (2017) into design and organization, facilitating dis-
course, and direct instruction. Heilporn et al. (2021) note that good design and organization, through
the provision of a well-structured and well-paced course that fully exploits synchronous and asyn-
chronous modes of blended learning, can go a long way to ensuring an inclusive curriculum. Many
pedagogical issues can be tackled through adequate preparation of materials (Heilporn et al., 2021,
Lopez, 2019), and as Goldwasser and Hubbard (2019, p. 5) highlight “from a policy perspective, the
only cost of inclusive classroom pedagogies to individual faculty members are the time costs required
to reflect critically on one’s pedagogical tools, curricular decisions, and self-awareness/preparedness.”

Another aspect of teaching presence is facilitating discourse. In the preparation stages, careful plan-
ning and the conscious choice of technology is imperative as technical features will support, and pos-
sibly constrain, access to content, communications, and sharing (Farooq & Matteson, 2016; Hehir et
al., 2021; Kandemir & Kili¢ Cakmak, 2021; Lopez, 2019; Zydney et al., 2019). Consideration also
needs to be given to links and interactions between students, teachers, and the content with the scaf-
folding of online and offline activities ensuring that deliberate connections are made so that interac-
tions with each support and build upon the other (Heilporn et al., 2021; Lin & Nguyen, 2021;
Nortvig et al., 2018; Orange et al., 2012).

Various authors provide advice for the direct instruction aspect of teaching presence noting the im-
portance of establishing a strong educator presence as the teacher acts as a role model (Armellini et
al., 2021; Hehir et al., 2021; Metzger & Taggart, 2020; Nortvig et al., 2018; Watson et al., 2016;
Weiser et al., 2018 ), stating that instructions regarding roles of the teaching team and students
should be clearly explained to create a safe, inclusive learning environment online and offline
(Goldwasser & Hubbard, 2019; Heilporn et al., 2021; Kandemir & Kili¢ Cakmak, 2021). According
to Delahunty et al. (2014), these decisions can strongly impact students’ sense of belonging and their
engagement, so consideration needs to be given to whether interactions should be voluntary or man-
datory, and when and how to give instruction and guidance in skill development, and how to give
timely and appropriate feedback. Finer-grained advice from Goldwasser and Hubbard (2019) sug-
gests relating course content to the real world and incorporating life lessons into classes, along with
advocating small discussion groups, while Thomas et al. (2014) reported success with video-confer-
encing lectures.

Social presence

Supporting students’ social relations in meaningful learning communities designed to foster coher-
ence between online and offline activities is essential in building blended learning courses (Hehir et
al., 2021; Nortvig et al., 2018). Social presence in the Community of Inquiry framework has three
types: personal/affective, open communication, and group cohesion (Garrison, 2017). As explained
by Watson et al. (2016, p. 56) “Affective expression refers to the sharing of personal beliefs, values,
and attitudes; open communication focuses on building a sense of group commitment; and group
cohesion refers to learners focusing on common intellectual tasks.” In their longitudinal study of
nursing students, Metzger and Taggart (2020, p. 233) found various affective strategies to be im-
portant in building students’ belongingness, being learning names, letters of introduction from their
professors, relating personal success stories, and the use of icebreaker sessions. Success with these
has also been reported by others (Fabrey & Keith, 2021; Goldwasser & Hubbard, 2019; Kilis & Yild-
irim, 2019; Sathy & Hogan, 2019; Thomas et al., 2014). Further, the importance of open communi-
cation is underlined in online environments due to the “absence of usual meaning-making cues such
as gesture, voice tone and interactive immediacy supporting negotiation of meaning and clarifica-
tion” by Delahunty et al. (2014, p. 247), warn in their review that “how an online instructor reacts is
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possibly more crucial than their level of involvement in the discussions impacting on socio-emo-
tional well-being perhaps more so than in face-to-face situations.” Interestingly, Weiser et al. (2018)
found in their three-way comparative study of synchronous learning environments that students us-
ing combined voice and video conferencing did not initiate learning interactions with their instruc-
tors, whereas those with only voice communication and others in traditional settings regularly did.
The authors suggest the differences in behavior were due to a perceived higher risk of social embar-
rassment for participants when a video was used.

For blended learning, group identity and cohesion are important (Altebarmakian & Alterman, 2019).
Student groups need to be created that mitigate or eliminate tokenism (Goldwasser & Hubbard,
2019). Purposeful relevant tasks should be set that are open-ended and collaborative (Delahunty et
al., 2014) and a teacher presence ‘felt’, that is available if needed to keep discussions on track (Al-
tebarmakian & Alterman, 2019; Lin & Nguyen, 2021; Thomas et al., 2014). To this end, discussion
protocols in blended synchronous learning environments were welcomed by students, who took on
greater leadership roles as facilitators within groups (Zydney et al., 2019) and for online discussion
forums, whereas Altebarmakian and Alterman (2019) suggest the use of a nested threaded structure,
as opposed to a sequential stream of messages, enabling students to see the overall picture and target
their own contributions to conversations. As noted by Thomas et al. (2014), group identity is often
maintained by students through Skype and Facebook outside the online teaching environment. Fur-
ther, O'Brien and Freund (2018, p. 4) suggest that “the effective use of social media could potentially
aid social inclusion, encourage active learning and enhance student engagement” and they report
upon the lessons learned that social media was a useful scaffold for students’ learning, but there was
a need for expectations and marking criteria to be made explicit, and for institutional support for its
use. Additionally, Forbes (2017) explores the use of social media within a teacher training program
for sharing content and supporting collaborations, underlining the need for all to adhere to profes-
sional standards and to act in socially responsible ways.

Cognitive presence

This presence contributes to the learning experience of a student through the construction, and con-
firmation of meaning “through sustained reflection and discourse in a critical community of inquiry”
(Garrison, 2017, pp. 23-24). For encouraging students’ cognitive engagement through blended learn-
ing, Heilporn et al. (2021) investigated successful synchronous and asynchronous teaching practices
by interviewing 20 instructors across differing disciplines at four universities in Canada. They report
those effective strategies to include interactive learning activities using supportive digital tools, relat-
ing content to professional practice and current events, and offering students options in topics, re-
sources, and assessment formats (p. 12). Others underline the importance of providing options in
setting up assessments (Coy, 2016; Fabrey & Keith, 2021; Sathy & Hogan, 2019), and embedding col-
laboration into assessment to promote social interactions (Giray, 2021; Thomas et al., 2014) with a
detailed suggestion by Altebarmakian and Alterman (2019, p. 2) to prescribe “an activity where each
individual student is tasked with writing a certain section for a final essay on their own and then the
group works together to fit each of their individual section together into a larger whole.”

Exploring differing assessment types, Gupta et al. (2020, p. 8) tabulate the respective effectiveness
and relevance of different modalities for asynchronous and synchronous environments. For example,
multiple-choice questions are reliable and cost-effective for examining knowledge but fail to assess
complex skill sets adequately, and they are not appropriate for asynchronous testing due to the possi-
bility of cheating. Additionally, the form of feedback is also important (Baik et al., 2019); it should be
constructive, in a positive tone, and not single out any one student (Goldwasser & Hubbard, 2019),
and it can take on various forms, textual, and/or audio-video (Borup et al., 2015; Dinmore, 2019;
Kandemir & Kili¢ Cakmak, 2021).
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DISCUSSION

In setting out to answer the question “How can we build a ‘sense of belonging’ for higher education
students through an inclusive curriculum design in a blended learning environment?”, we determined
three research questions and investigated each using two search strategies: systematic scoping review
process and snowballing. Here, we discuss our findings in answer to each research question and
based on these, we present a set of salient attributes and practices identified in the literature to build
students’ sense of belonging in blended learning environments, both synchronous and asynchronous,
before detailing our conclusions and plans for future work.

WHAT DESCRIBES A ‘SENSE OF BELONGING’, INCLUSIVENESS, AND
WELLBEING FOR STUDENTS?

All students strive to have meaningful engagements with their learning communities and institutions,
and those with a strong ‘sense of belonging’ do better in their social adjustment to university and in
program completions. In the past ten years, there have been two broadly accepted survey instruments
to measure belongingness: General Belongingness Scale (GBS) in the wider community, and the Be-
longingness Engagement and Self-Confidence Survey (BESS) for tertiary students. Collated BESS
results from across institutions reiterate much evidence from the literature that student belongingness
is lower for differing ethnicities, minority groups, and those with circumstantial disadvantages. When
investigating reports of practical efforts to improve students’ ‘sense of belonging’, Garrison’s Com-
munity of Inquiry framework has featured strongly in the literature over the past 20 years. The
framework posits that a student’s educational experience is influenced equally by three presences: so-
cial (inclusive of their relationships with others), teaching, and cognitive. This framework has found
application in online and blended learning practices.

WHIcH ASPECTS OF BLENDED L EARNING, SYNCHRONOUS AND
ASYNCHRONOUS, PROMOTE STUDENTS' 'SENSE OF BELONGING'?

In describing blended learning, some authors were very prescriptive in deciding the proportions of
online versus face-to-face traditional learning, while others had broader definitions. Regardless, the
results of various meta-analyses suggest the proportion of blended learning, synchronous or not, has
little or no effect through to a positive impact on learning outcomes and academic achievements. Ra-
ther, the consensus is that blended learning environments offered varied supports for different
learner characteristics, thereby promoting student engagement amongst diverse cohorts. Consistently,
students preferred blended learning over purely traditional instruction. For students, both blended
synchronous and asynchronous learning provide opportunities to interact with their learning commu-
nities and develop relationships whilst providing flexibility in their study patterns. Therefore, online
environments need to be crafted to foster student social interaction and encourage participation.

WHAT ARE THE STATE-OF-THE-ART BEST PRACTICES FOR CREATING
INCLUSIVE CURRICULUM DESIGN FOR BLENDED LEARNING?

Our searches for best practices in creating inclusive curricula led to the widely adopted Universal De-
sign for Learning (UDL) guidelines, which have been in use for over 30 years. The strength of UDL
is in its general applicability through practical suggestions of how to provide multiple means of en-
gagement, materials representation, and opportunities for student action and expression, thereby fos-
tering an inclusive environment for all students, irrespective of ability, background, or discipline.

Additionally, in exploring inclusive curriculum design for blended learning, we found that many prac-
titioners undertaking empirical research were referring to the perspective of Garrison’s Community
of Inquiry framework to guide their efforts in building inclusive learning in online and off-line
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environments. Much practical “from the chalk-face” advice was offered in these articles that have
been collated in our Results section, of which several suggestions mirror individual UDL guidelines.

Yet in our attempt to answer the overarching question of “how can we build a ‘sense of belonging’
for higher education students through an inclusive curriculum design in a blended learning environ-
ment?”, we are frustrated on three accounts. Firstly, the UDL guidelines through their history (pre-
digital) and nature (all learners in all environments) are too generic; they cannot add detail or specifics
for blended learning environments. Secondly, like Raes et al. (2020, p. 286) in their recent review of
synchronous hybrid/blended learning, we found that much research from 1990 to September 2021 is
“still in its infancy” and further investigations are needed to discover meaningful effects and to dis-
cern scalable approaches. Thirdly, we discovered comparative studies between traditional face-to-face,
purely online e-learning, and blended learning alternatives, but we found few targeted analyses of
best practices for synchronous blended learning, as opposed to asynchronous electronic learning, de-
signed to build students’ sense of belonging through inclusive curriculum design.

We have collated our findings of successful practices and present them in Table 3 as salient attributes
to build students’ sense of belonging through inclusive curriculum design for blended environments,
in either synchronous or asynchronous modes. The attributes identified include a holistic view of an
inclusive curriculum design incorporating: (1) teaching design and organization, discourse, and direc-
tional instructions; (2) social aspects of communication; and (3) assessment and feedback. Note that
where reported strategies have mirrored some of the individual approaches listed in UDL guidelines,
these approaches have been incorporated into Table 3, where we have used the teaching, social and
cognitive presences of Garrison’s Community of Inquiry (COI) as a convenient means of presenta-
tion and summary. Finally, we note that many of the listed attributes were detailed in reports of ac-
tion research efforts initiated in response to problematic situations, such as the diversity of student
cohorts and more recently, the COVID pandemic. Since many institutions have recently moved to
online environments and differing blended learning situations, we anticipate many more accounts of
successes or otherwise, shortly.

CONCLUSION AND FUTURE RESEARCH

In presenting Table 3, we acknowledge that the attributes listed are an assemblage of observed prac-
tices and features gleaned from the education literature that have found success in promoting stu-
dents’ sense of belonging in blended learning, however not specific to synchronous versus asynchro-
nous situations. In the absence of such detail, Table 3 is a compendium of features and practices ra-
ther than a prescriptive ‘how to’ set of guidelines for blended learning curricula. Nevertheless, we
suggest that our compilation offers a useful springboard from which to initiate conversations and
stimulate teaching practices and curricula design.

Originally, we set out to discover finer-grained advice specific to blended synchronous learning.
Whilst we await reports of more empirical efforts stimulated by responses to the pandemic, we won-
der if there is a set of attributes peculiar to blended synchronous learning, or are such attributes
simply a facet of best teaching and learning practices that encompass face-to-face, online, and
blended modes, synchronous and asynchronous? Does one size fit all? Or have we been distracted
by the ‘sleight of hand’, that is, the assumption that the incorporation of digital technologies into our
teaching spaces requires a different sort of teaching practice?

To better refine our position on how we build a ‘sense of belonging’ for higher education students
through an inclusive curriculum design in a blended learning environment, we plan to evaluate and
enhance the set of attributes presented in this paper. Through focus groups, we will collect academ-
ics” understandings of ‘inclusive’ curriculum delivery, assessment, and feedback in the subjects they
teach; we will ask for their experiences and suggestions in creating a ‘sense of belonging’ for stu-
dents, synchronously and asynchronously. As well, insights on technological affordances that aca-
demics find helpful in blended course implementation will also be sought. Student opinions on the
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suitability, or otherwise, of various aspects of curriculum delivery, assessment, and feedback that help
them feel included in their subjects, will be collected through focus groups and a survey instrument.
Following on from this feedback, we expect to have a better understanding of the curriculum, tech-
nological affordances, assessment, and feedback in a blended environment that best promotes our
students’ inclusion and wellbeing. Guidance from these understandings will inform our teaching
practices in the near post-COVID future.

Table 3. Salient attributes to build students’ sense of belonging through inclusive curriculum
design for blended environments, in either synchronous or asynchronous modes

COMMUNITY OF INQUIRY PRESENCES

Teaching Social Cognitive
Design and organization Personal/affective Assessment
* emphasize goals and break goals into * promote expectations and beliefs that | « offer differing options for assessment

short-term objectives
» prepare materials ensuring well-paced

optimize motivation using reminders,
guides, rubrics, and checklists

providing choices in topics, resources,
or assignment formats

course and activities « relate real-world personal success sto- | ¢ vary demands and resources to opti-
« build fluencies with graduated levels of ries mize challenges

support for practice and performance « highlight patterns, critical features, big | * use supportive digital tools such as

through approaches, strategies, activities, ideas and relationships online quizzes and discussion forums

and feedback » promote understanding across lan- = promote active learning through prob-
« vary the methods for response and navi- guages and culture using electronic lem solving, role playing, discussions
gation by providing alternatives to inter- translation tools, online glossaries, use |  embed social interaction within assess-
act with instructional materials and tech- of images and videos ment task
nologies, illustration through mUltlple o optimize individual choice and auton- e consider the appropriateness of assess-
media omy to participate in learning activi- ment type for synchronous and asyn-
« consider proportions of synchronous vs ties chronous environments, such as open-
asynchronous iterations to ensure contin- | e learn names of students through use ended or problem-based questions are
ual student engagement icebreaker sessions or practice-sharing suitable in asynchronous environment
« plan for group discussion activities at beginning of semester whereas time-bound, skill-based assess-
« clarify vocabulary and symbols suing hy- | « regular emails from teaching staff — ments, such as oral assessments, need
perlinks to definitions and explanations introduction and touching base to be synchronously

« encourage deep learning through explicit
relationships between elements and con-
necting them to previously learned struc-
tures and through explicit cross-curricu-
lar connections

Discourse

« conscious choice of technology to sup-
port communication between teacher
and students, and between students, on-
and off-line

* optimize access to tools and assistive
technologies for navigation, interaction,
and peer collaboration

« offer ways to customize the display of in-
formation, both auditory and visual- con-
tent, text and fonts, layout, animation,
and simulations

Directional instruction

« strong teaching presence where teacher is
a role model and guide

 relate course content to real world, opti-
mizing for relevance and authenticity

* maximize transfer of knowledge and gen-
eralization through scaffolds to connect
to prior knowledge, mnemonics to help
remember, electronic reminders, review,
and practice

« consideration of whether interactions
should be voluntary or mandated

Open communication

» foster collaboration and community
through group learning, peer interac-
tion and support and group work

« use multiple media for communica-
tion including social media and
webtools such as discussion forums,
animations

« teacher presence as facilitator when
needed

* guide appropriate goal setting and fa-
cilitate personal coping skills and
strategies through scaffolding with re-
minders, models, checklists and pro-
vide links to external support services

e guide information processing and vis-
ualization by breaking up information
up into smaller units, and progres-
sively releasing it

= be aware instructor reactions can be
viewed differently by on- and off-line
students

e use communication protocols

« use nested threaded structure for
online discussion forums

Group identity and cohesion
» create groups that mitigate tokenism

« tasks should be open-ended and col-
laborative

« develop self-assessment and reflection
through aids, templates, or charts to
recognize a student’s own progress

Feedback

* needs to be appropriate to task

* needs to be constructive and positive

« increase mastery-oriented feedback that
emphasizes effort and improvement to
encourage perseverance

« enhance capacity for monitoring pro-
gress using templates to guide quality
and completeness, checklists, and ru-
brics

« provide feedback to the entire group
and it should not single out a student
within a group
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ABSTRACT

Aim/Purpose

Background

Methodology

Contribution

The main purpose is to study the experience of using virtual team building as a
means of forming educational and research teams in the context of the develop-
ment of online education and its effect among students and teachers of higher
educational institutions.

Methods ensuring effective engagement of students in learning are critical to the
success of online education. The most obvious problems in higher educational
institutions are procrastination, academic dishonesty due to easy access to elec-
tronic resources, decreased attendance, and insufficient interaction between
teachers and students.

The research methodology is based on an empirical approach, which is a research
survey using a questionnaire to collect data based on closed-ended questions. For
quantitative analysis, the independent sample t-test was used. The survey was con-
ducted among students and teachers of two educational institutions in the Russian
Federation.

This study is of practical and scientific importance as it can contribute to the in-
troduction of virtual team building in the modern education system.
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Virtual Team Building

Findings

Based on the analysis of the data obtained, it can be concluded that students and
teachers approximately equally assess the impact of team building on the ability
to get to know each other better, improve communication skills, and psycho-
emotional intimacy. Despite the need and sometimes no alternative to virtual
team building (for example, during a pandemic), half of the sample of students
(50.8%) agreed that team building was more effective in an offline environment
while 64.3% of teachers believe that the effectiveness could have been higher in

the offline environment. The respondents assessed the positive effect of team
building on their interest and motivation to study or work.

Recommendations  These findings can contribute to a broader and faster implementation of virtual

for Practitioners team-building practices in the education system of the Russian Federation and
other countries of the world. The results of this study can be applied by higher
educational institutions that are interested in increasing team cohesion, interest,
and motivation to study or work, as well as the creation of closer and trusting
relationships, and an atmosphere of psycho-emotional safety.

Recommendations  This topic requires more observations to verify the influence of student person-
for Researchers ality on the effectiveness of virtual team building in intelligent collaborative learn-
ing environments.

Impact on Society  The study highlights the importance of communication between the student and
the teacher, as well as between students, as psycho-emotional well-being in the
micro-society results in a better academic performance.

Future Research Further research can be aimed at studying the difference in the effectiveness of
team building in online and offline learning environments, as well as the impact
of team building on the teaching staff.

Keywords collaborative learning, smart environment, virtual team building, virtual reality,
online education

INTRODUCTION

The COVID-19 pandemic spread throughout the world, creating not only a unique challenge but also
a potential opportunity for online education (Crawford et al., 2020; Mumford & Dikilitas, 2020).
Many online learning platforms, methods, as well as new approaches, are currently available for stu-
dents who will undoubtedly benefit from the rapid acquisition of knowledge and information
(Hwang & Chen, 2019; Lu et al., 2017; Vorona-Slivinskaya et al., 2020). However, many studies show
that students use these electronic resources with limited assimilation and integration into their learn-
ing processes (Bozkurt & Sharma, 2020; Goksel & Bozkurt, 2019; Losh, 2014; Sana et al., 2013).
Thus, methods ensuring effective engagement of students into learning are critical to the success of
online education. The most obvious problems in higher educational institutions are procrastination,
academic dishonesty due to easy access to electronic resources, decreased attendance, and insufficient
interaction between teachers and students (Bell, 2018; Patrzek et al., 2015).

The most common understanding of team building involves the process of leading a group of peo-
ple to work together more effectively as teams, especially through special activities and events held to
increase motivation and support cooperation (Zhu & Wang, 2020). Virtual team building, for the pur-
poses of this study, involves the above activities partly, predominantly, or exclusively, online thanks to
electronic communication tools, social networks, and other Internet technologies (Saviom, 2021).

Virtual team building can be an important tool in a smart digital collaborative learning environment.
This is a set of actions in learning environment among members of learning project or research
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group that build trust, develop participants, bring cohesion to the team, clarify team norms, promote

understanding of the work of virtual colleagues. and conduct effective meetings in a virtual environ-

ment. To keep members engaged, leaders must regularly reassess the needs of their team and develop
relevant team building activities (Gartner, 2021).

Team building encourages member involvement and helps newcomers to break down barriers while
creating a relaxed atmosphere for socializing and communicating. In an educational context, these
aspects of teamwork are especially important because they reduce anxiety, improve cognition, and
promote academic achievement (Zhang et al., 2020). However, some team members in a team build-
ing exercise may think about negative aspects: time wasted, unwillingness to engage in activities of
any kind, and consideration of team building as a burden (Hazley, 2019).

Digital transformation is not a new phenomenon, and it has been accompanying the activities of
higher educational institutions for several years (Kopp et al., 2019; Leszczynski et al., 2018). The digi-
tal transformation of higher educational institutions is a pressing issue of education stakeholders. At
the moment, there are opportunities for the application of IT technologies in all spheres of life, so
universities must solve the problem of training potential professionals (Abad-Segura et al., 2020;
Bond et al., 2018; Sandkuhl & Lehmann, 2017). Digital transformation in the context of higher edu-
cation can be seen as the collection of all digital processes required for the transformation process
implementation, which enables higher educational institutions to make optimal and positive use of
digital technologies (Kopp et al., 2019).

With due regard to the Sustainable Development Goals (SDGs), especially the goal of ensuring in-
clusive and equitable quality education and the promotion of lifelong learning opportunities for all,
and the goal of building resilient infrastructure for innovation, virtual team building is a progressive
research area. Moreover, taking into account the prospects and difficulties that educational institu-
tions face when introducing virtual team building into a digital collaborative learning environment,
the research topic is relevant. In addition, this research is one of the few and reflective study of the
effect of virtual team building on different aspects of student life in the context of a higher educa-
tional institution (Lapina & Prakasha, 2022; Sumtsova et al., 2018).

The most important problem for higher education institutions during virtual team building is the
high complexity of the proposed team building software tools and the need for regular monitoring
and mentoring of this process (Zhang et al., 2020; Zhu & Wang, 2020). The problem is even more
difficult, especially in conditions of remote or online learning, as was the case under lockdown re-
strictions (Crawford et al., 2020; Hodges et al., 2020). The contribution of this study is to demon-
strate the availability and ease of implementation of team building tools to support online learning in
a university context. The methods proposed in this study include organizational tools and communi-
cative game-based easy to implement in terms of involving computer applications, online learning
methods or other elements of the digital environment. The proposed methods include minimal
game-based team building techniques that allow to abandon the close teachers’ and administrative
control throughout the team building process.

This study is of practical and scientific importance as it can contribute to the introduction of virtual
team building in the modern education system. Team building can be seen as a fun activity that can
help students and teachers build their interpersonal connections and maintain social relationships,
not only in the context of offline education but also in the course of a remote educational process
when personal contact is not possible (Modolin & Grace, 2018).

LITERATURE REVIEW

In the practice of university education, approaches associated with practical training and training fo-
cused on solving real world problems are widespread (Yuberti et al., 2019). Many methods for imple-
menting these approaches involve the use of simulations of real situations and problems in compa-
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nies in which graduates will have to work. In this case, researchers point to the high efficiency of us-
ing game-oriented teaching methods (Jacobson et al., 2016; Maratou et al., 2016; Sandkuhl & Leh-
mann, 2017). The involvement of virtualization tools and the Internet makes it possible to make the
gaming approach also virtualized.

Virtual immersive learning research is viewed as an innovative model for the study of important sci-
entific knowledge and new practices for the implementation of educational processes. This approach
involves the use of a playful virtual world to help learners experience virtual sensation modeling
combined with the use of an agent-based computer model to perform computational research activi-
ties (Jacobson et al., 2016).

There is widespread research on role-playing games focused on software project management (SPM)
in a 3D multiplayer virtual world, necessarily involving the construction of virtual teams by the play-
ers. Various platforms are used to create a virtual environment that facilitates collaboration and realis-
tic student interaction. Through the simulation of a real company activity, the game approach aims to
develop skills for real world problem solutions. It improves the experimental study of problems re-
lated to people, communication, and collaboration of members that are not easily taught with the
help of standard teaching methods (Hodges et al., 2020). Students are assigned roles to overcome
challenges initiated by non-game units (software-controlled units) and at the same time to collaborate
with other students and the teacher.

The instructor, who plays the key role in the game, can monitor players, intervene, and dynamically
change certain parameters of the game scenario while adapting it to the difficulties faced by the
player (Maratou et al., 2016). It is important for teachers to overcome difficulties in mastering and
implementing online methods and elements of the digital environment in educational activities
(Hone & EI Said, 2016; Kang & Zhang, 2020). The presence of these obstacles makes it important
to study the opinion and assessment of teachers of the experience of virtual team building (Ghah-
ramani et al., 2022; Sumtsova et al., 2018).

The issue of increasing student involvement and motivation is being given a lot of attention in edu-
cational practices (Azevedo, 2015; Christenson et al., 2012). Online collaborative learning and the cre-
ation of virtual learning communities is common practice (Dockerty, 2019). The Internet helps to
reshape formal and informal education in the digital age, giving instruments for virtual learning and
research team formation (Harasim, 2017).

Online learning, including e-learning and massive open online courses, is widely studied in the field
of education or information technology. Available research provides evidence to explain the results
or effectiveness of online learning (Burden et al., 2016; H. M. Dai et al., 2020; Hone & El Said,
2016). However, most of them do not consider the difficulties that students experience when they
join online courses. In particular, students may feel more anxious and burdened as the intervention
involves active involvement, personal interest, and dedication.

Team building, and the use of teamwork rather than just peer interrelations, is becoming increasingly
important in the context of pragmatically problem-solving real-life learning (Popta et al., 2017;
Yuberti et al., 2019). Within the framework of project-based and practice-oriented learning, class-
mates and students of the same discipline form project teams and research groups, united by a com-
mon internal regulation, common goals, and distribution of functions and tasks within the project.
This approach to learning enhances the skills of both future employees and future scientists (Zhu &
Wang, 2020). Innovation management and company intellectual property management processes also
include the adequate functioning of teams as a mandatory aspect and it should be mastered by future
employees while still studying at the university (\VVoskresenskaya et al., 2020).

Team building plays an important role in creating a positive learning environment and has many ben-
efits ranging from being inspired by learning to understanding the strengths and weaknesses of each
participant so that everyone can be understood and supported. A significant bonus of team building
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can be an increase in mutual respect, elimination of conflicts between group members, and the crea-
tion of more trusting relationships (Y. Dai et al., 2019). Team building activities can be used to im-
prove communication and time management, as well as strengthen connections between the mem-
bers when they compete with each other or collaborate to defeat opposing teams (Hazley, 2019).

In the field of virtual team building, events help employees quickly adapt to the new teleworking life-
style. In the field of pedagogy, students are facilitating their process of collaborating on learning and
research projects in teams through virtual team building in an era of gradual dominance of online
learning. This can help minimize negative impacts of online culture in the workplace, such as the ina-
bility to separate work from home, loneliness, and added stress (Saviom, 2021). A study that found
that virtual team-building exercises increased employee productivity and decreased absenteeism, and
they improved profitability by 41% and 21% respectively (Hickman & Robison, 2020).

Modern team building offers ample opportunities for the development of technology programs us-
ing unusual gadgets while taking team building away from purely physical or intellectual tasks to a
purely digital approach. The use of a game approach in teaching and the formation of communica-
tion and group skills, which include team building, encourages the development of a variety of skills,
including strategic thinking, time management, and innovation. However, the participants may per-
ceive it as entertainment immersing themselves in the fun process of solving puzzles rather than as
another exercise. Team building in virtual reality makes it possible to place the team into a digital
world that is not subject to the laws of the real world. In VR games, players can easily fly, climb a
mountain, and even be transported into the future — the potential has no boundaries (Hazley, 2019).

Team building in the context of university education can lead to the creation of closer business and
educational ties of graduates with the university and contribute to their further successful interaction
in university teaching and research projects. The specific psychological bonds formed by team experi-
ences differ from those of peers and cannot be formed in the course of generally accepted practices
of students’ classes (EFSOL, 2018).

The issues of increasing student motivation and collaboration are widely discussed (Lee et al., 2019;
Park & Kim, 2022; Visser et al., 2019). The proposed approaches and tools are effective but are more
focused on improving the process of mastering knowledge and cooperation in the learning process.
At the same time, several skills required in teamwork when dividing the functions and areas of activ-
ity of participants cannot be obtained, and the process of virtual team building can be a solution to
this problem (Y. Dai et al., 2019). The experience of using team building in business is little used in
the university environment, despite the great potential for preparing future graduates for work in
companies (Ghahramani et al., 2022). This study is intended to partly close this gap.

SETTING OBJECTIVES

The motive for conducting the study is the need to obtain subjective assessment data on the impact
of virtual team building in an intelligent collaborative learning environment in the context of higher
educational institutions. The research question can be formulated as follows:

Is it possible to significantly improve the subjective assessment and effect of team building in a student and at the
same time teaching audience using the easy game-based tools for providing a team building experience?

It is necessary to find out whether virtual team building can develop mutual respect in the micro-so-
ciety, raise morale, eliminate internal conflicts, and help to stay in touch with colleagues, and encour-
age them to work closely together. It can increase the efficiency of collaboration and allow people to
interact, as well as exchange and receive constructive feedback. Thus, when the participants look at
the problem through the prism of innovation, they become more involved in the achievement of
long-term goals. A common goal motivates people to work hard to achieve it, which in turn leads to
a higher productivity index with no burnout. Also, virtual team building exercises can help build
meaningful relationships and connections between geographically dispersed team members.
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The main purpose of the research is to study the experience of using virtual team building and its
effect among students and teachers of higher educational institutions. The study attempts to prove
that the introduction of virtual team building activities makes the learning process more effective
which, in addition to being informative, also has emotional significance for students and teachers to
create the feeling of a real ‘team’.

The research objectives are as follows:

1) To investigate the impact of the easy implemented game-based virtual team building tools on
improvement of the evaluation of the team building experience in a digital collaborative
learning environment on the Zoom platform.

2) To identify the effectiveness and degree of satisfaction from the implementation of virtual
team building by conducting a survey among students and teachers of higher educational in-
stitutions.

3) To carry out a comparative analysis of the results of a teacher survey and a student survey in
order to identify which of these groups received more benefits from the implementation of
virtual team building activities.

The team building mechanism at universities in Russia and many developing countries, as far as it is
possible to assess, is either not used, or only its limited elements are used; for example, some types of
team building games described above (Lapina & Prakasha, 2022; Sumtsova et al., 2018). An obstacle
to the implementation of this method is ignorance about it, doubts about the need for its implemen-
tation, uncertainty about its effectiveness and the goals it achieves (Ghahramani et al., 2022; Yuberti
et al., 2019). Another barrier is the difficulty in implementing online project team building and team
building tools (Modolin & Grace, 2018). The results presented in the proposed study allow us to
evaluate the experience gained by students and teachers and present their subjective assessment of
changes as a result of the implementation of virtual team building. Real and simple team building
tools are also presented, the implementation of which is maximally simplified and accessible to uni-
versities. The presented experience and assessment should help other universities to quickly decide
on the implementation of this method to deepen the integration of student learning with real busi-
ness practices and business processes after graduation and contribute to a wider implementation of
this method in many universities in Russia and other countries.

METHODS AND MATERIALS

RESEARCH DESIGN

The research methodology is based on the research survey using a questionnaire to collect data based
on closed-ended questions. The survey is aimed at obtaining a subjective assessment of various as-
pects of team building in the context of online learning at the university by students and teachers.
The assessment obtained will allow us to refine and improve the applied methods of team building
and make it more attractive for participants and effective for preparing for the future work of univer-
sity graduates. The survey was conducted among students and teachers after a certain time allotted
for using the Zoom application as a virtual team building tool in accordance with the tasks, team
building games, and initiatives described later in this section.

In 2020, Zoom has become one of the leading video conferencing applications. Zoom allows users
to virtually interact with their colleagues when face-to-face meetings are not possible, and it has also
proven to be effective in the context of public events (Tillman, 2021). The Zoom platform was cho-
sen due to its maximum prevalence and use in most educational institutions around the world and
free of charge. Since the goal of this study is to implement the easiest and most accessible team
building tools for implementation, this platform seems to be the most appropriate.
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Zoom is a cloud-based service that can be used for virtual meetings with other people either through
video/audio conferencing or both; users can chat in real time and record sessions to be viewed later.
This software is compatible with Windows and macOS and can be found on Android and iOS plat-
forms. Zoom allows users to join meetings and share their screens. Conference participants can also
tune their microphones, start or stop video stream, change account names, as well as invite other par-
ticipants to a meeting (Tillman, 2021).

Team building methods for this study were taken from the studies reviewed in the literature review, as
well as from sources provided in the references in the description of individual exercises. The main
tasks of team building are based on the views common to many researchers (Ghahramani et al.,
2022; Hazley, 2019; Modolin & Grace, 2018).

The student participants of the study were divided into project groups in accordance with the course
in which they studied and within their own study group or together with students from several
groups studying the same topic. The teachers accompanied this learning project process by guiding
and supporting the participants in each individual project group. Each project group was considered
within the framework of the study as a team for which team building classes were held. The team
building sessions were separate from the training and project sessions and were devoted exclusively
to the team building processes and related discussions on the work on the project, identifying leaders,
distribution of responsibilities and administrative issues, as well as personal communication between
the participants of each of the teams.

The researchers deliberately did not specialize or differentiate in any way the teams that worked on
educational projects in various professions and disciplines in order to evaluate only those aspects that
relate to team building, and not individual academic disciplines.

The important team building tasks were the tasks on which the work of the participants, both teach-
ers and students, was concentrated during the team building meetings. The important team building
tasks were as follows:

1) To find leaders to organize the process and make the participants take part in the general
meeting of the team. The teachers in each of their groups and students selected by the stu-
dents who they consider suitable participants became these leaders.

2) The meetings were held as weekly 80-minute videoconferences divided into two Zoom ses-
sions for 18 weeks. The time of the lesson was determined by the teachers and agreed with
the students independently. It is important to note that the group consisted of 8-10 people
so that each participant had time to speak.

3) To determine a clear action plan at each meeting. The leaders found in the team in accord-
ance with the 1st task in this list were clearly informed about the objectives of presented here
research and each of them was given a plan of team building activities, described below. It
included 9 activities, and each activity was performed twice.

The nine virtual team building games and initiatives included (Scavify, 2021):

1) Virtual team meetings
Shared virtual workspace
Peek into each other's homes
Desert island scenario
Discussion of global issues
Movie night

Casual conversation channel
Personal facts and guessing

Photo sharing.

O 00 ~NOo OorThs Wi
N o N N —
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PARTICIPANTS

The survey was conducted among the 372 students and 42 teachers of two educational institutions
of the Russian Federation: Kuban State Agrarian University and Kuban State Technological Univer-
sity. The universities were chosen randomly, but in the same region, in order to expand the sample
and for the convenience of the study. Participants among students were selected on the basis of a
random sample; teachers were also selected on a random basis but limited by the fact that these
teachers should currently teach those students who were already selected for participation in the
study. Since the approach assumes the widest possible context and the use of team building for any
specialties and any educational context, no additional selection filters were introduced. All partici-
pants gave consent to participate in the study. The team building practice lasted from March to July
2021. These practices included not only team meetings, but also specialized team building games and
team building tasks as described above. This study involved students and teachers of higher educa-
tional institutions who took part in Zoom conferences with the introduction of team-building games.

The influence of gender and age characteristics was not investigated in the study and the participants
were not asked to indicate their gender in the questionnaire. As a result, 372 students and 42 teachers
were interviewed (a total of 414 people). More detailed information regarding the number of partici-
pants from each institution is given in Table 1.

Table 1. Data on the number of participants from each educational institution

Educational institution Students Teachers
Kuban State Agrarian University 183 19
Kuban State Technological University 189 23
Total people 372 42
Total % 89.8 10.2
RESEARCH INSTRUMENTS

With the help of the Survio database, an online questionnaire (Appendix) was sent to the participants
via email; the email addresses were provided by the administration of the educational institutions.
The database provided access to filling out the questionnaire to each participant using the access keys
sent to them and helped to store and manage the received completed questionnaires during their pro-
cessing. This also ensured the uniqueness of each questionnaire and the preservation of the anonym-
ity of the participants. Those willing to participate anonymously filled in an online form, which guar-
anteed their data confidentiality. The respondents who took part in the survey were automatically
considered to be the research participants. All questionnaires were filled out correctly and found suit-
able for further statistical processing.

The respondents were asked to indicate how much they agree with the statements on a 4-point Likert
scale, where:

1 - Strongly agree (SA)

2 - Agree (A)

3 - Disagree (D)

4 - Strongly disagree (SD) (Appendix)

The questionnaire contains 13 questions. The first three questions define the respondent’s profile:
age, status, university. Next, there is a list of 10 statements aimed at assessing the effectiveness of vir-
tual team building.
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The questionnaire was created by the author based on the experience of team building research and
the content of the surveys described in the research literature mentioned in this article. Internal con-
sistency and reliability were tested using the Cronbach Alpha method. To do this, the responses were
encoded with numbers, as indicated above. The result obtained is a = 0.701, which suggests that the
reliability of the questionnaire is high enough for its use. Validity was checked by a survey of experts.
Fifteen teachers from both universities were invited, whose students took part in the survey, 8 and 7
teachers, respectively, who did not take part in the survey. All of them have at least 2 publications in
peer-reviewed journals on the topic of team building and have been dealing with problems of univer-
sity pedagogy in various fields for at least 5 years, as well as teaching students for at least 7 years each.
They were asked to assess the compliance of the questionnaire with the scope and objectives of the
study on a 5-point Likert scale, where 1 point is “almost does not correspond” and 5 points is “com-
pletely corresponds”. A mean score of 4.27 was obtained (SD = 0.31). Thus, it can be assumed that
the questionnaire has sufficient validity for the purposes of the study.

DATA ANALYSIS

Descriptive statistics are used to analyze the results obtained according to the percentage of re-
sponses. For guantitative analysis, the independent sample t-test was used. The data on the frequency,
mean, and standard deviation were used to describe the statistics to determine the degree of influ-
ence with the use of the t-test. The t-test was used to compare the mean by identifying significant
differences at the 0.05 level. The mean values obtained in response to each of the questions sepa-
rately for teachers and for students were compared with other questions to determine the presence
of statistically significant differences. Thus, the validity and internal relativity of the proposed ques-
tionnaire were tested. In fact, the hypothesis was tested that there are no statistically significant differ-
ences in the respondents’ answers to the questions, which can be interpreted as the fact that the cor-
responding questions do not contain significant valid and independent values (variables) to be meas-
ured. In relation to all mutual pairs, the question received a value of p < 0.05 (Table 2, Note). Ac-
cordingly, as a result of the study, this hypothesis was rejected in relation to all questions of the ques-
tionnaire. Corresponding tabular data is omitted to save space. The data obtained were analyzed in
SPSS Statistic.

RESEARCH LIMITATIONS

This study has certain limitations. The research sample included students and teachers from only two
universities. Data representing the entire student and academic population of the country were not
collected, which may not accurately reflect the effectiveness of virtual team building. Further re-
search should focus on educational institutions across the country for a more reliable generalization
of results. Moreover, research can be conducted not only among students, but also among teachers
to improve their teamwork.

Also, the limiting factor is the curators of the study (teachers), who were different in each student
group, which could indirectly have an effect on the final result. However, within the framework of
the research design, it would not have been possible to avoid this. In addition, this can be offset by
the fact that there was one program of team building games for all participants.

It is worth noting that tendencies towards independence or extroversion can influence student per-
ception of team building assignments. Introverts may be less active as they have difficulty in social
interactions, including virtual ones. More research is needed to verify the influence of student per-
sonality on the effectiveness of virtual team building in intelligent collaborative learning environ-
ments.
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RESULTS

The results of the survey regarding the impressions of students and teachers and the subsequent ef-
fectiveness of the implementation of the virtual team building program are presented in Table 2. The
survey results show that both students and teachers were satisfied with their participation in team
building activities (Statement No. 1). Thus, the total percentage of SA and A options is 84% and
73.8% among the students and the teachers, respectively Also, 89.8% of teachers and 88.1% of stu-
dents reported that participation in videoconferences helped them get to know each other better
(Statement No. 2). These values show that the closer acquaintance effect obtained in the course of
team-building activities is significant for both students and teachers.

The results of Statement No. 3 show that 73.4% of students and 81.0% of teachers believe that the
group has become more cohesive. In this case, there is a slight prevalence of teachers, which can be
explained by the subjective perception of the group leader while the group itself is less homogene-

ous and has more complex and broader social interactions.

It should be noted that 90.9% of students and 88.1% of teachers believe that virtual team building
has a positive impact on their team (Statement No. 4). At the same time, 89.2% of students and

88.1% of teachers think that team building is a good way to improve communication skills and the
psycho-emotional atmosphere in the team (Statement No. 5).

It was interesting to find out whether the respondents thought that team building was just a waste of
time, especially the teachers, who were required not only to participate but also to lead all the pro-
cesses, which increased their workload (Statement No. 6). Thus, 74.7% of students and 64.3% of
teachers appreciated the time they spent on virtual team building activities. Among the teachers, the
percentage is lower, which may be due to their extracurricular activity.

Table 2. Results of the survey on the effectiveness of the implementation

of virtual team building*

) Students Teachers
Question _ -
Option | Frequency | Percentage | Option | Frequency | Percentage
1. Generally, | was SA 101 27.2 SA 9 214
pleased with the partici- | A 198 53.2 A 22 524
pation in team building [°5 54 145 D 8 19.0
activities. SO |19 51 sD |3 71
2. Participation in video | SA 150 40.3 SA 8 19.0
conferences with my A 184 495 A 29 69.0
classmates and teacher
(students) helped me D 28 7.5 D 4 9.5
get to know them bet-
ter. SD 10 2.7 SD 1 24
SA 104 28.0 SA 10 23.8
3. Team building has A 169 454 A o4 571
made my group more
cohesive. D 68 18.3 D 5 11.9
SD Sl 8.3 SD 7.1
SA 142 38.2 SA 10 238
A 196 52.7 A 27 64.3
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) Students Teachers

Question : :
Option | Frequency | Percentage | Option | Frequency | Percentage

4. | think virtual team D 22 59 D 5 11.9

building has had a posi-

tive impact on my team. | SD 12 3.2 SD 0 0.0

5. Team building is a SA 143 38.4 SA 18 42.9

good way to improve

communication skills 189 50.8 19 45.2

and the psycho-emo-

tional atmosphere in D 29 .8 3 71

the team. SD 11 3.0 SD 2 48
SA 120 323 SA 8 19.0

6. | believe that team A 158 42.5 A 19 45.2

building was not just a

e D 74 19.9 D 12 28.6
SD 20 5.4 SD 3 7.1

7. It seems to me that SA 52 14.0 SA 5 119

team building would

have been more effec- o L Jale & = i

tive in an offline envi- D 115 30.9 D 18 429

ronment than in a vir-

] G, SD 68 18.3 SD 9 214

8. Team building helped S e e o 2 L

me build relationships | A 103 21.7 A 10 238

with some people (stu-

dents) from my group. D 140 37.6 D 17 40.5
SD 75 20.2 SD 10 23.8

9. Team building has 2 L Bei2 e & L

developed my deep at- [ A 189 50.8 A 21 50.0

tachment to my educa-

tional institution. D sl 8.3 D 10 238
SD 20 54 SD 5 119

10. Team building has SA 154 414 SA 10 23.8

had a positive effecton | A 167 44.9 A 20 47.6

my interest and motiva-

tion to study/work. & = o = L Lol
SD 18 48 SD 4 9.5

Note: SA - strongly agree; A - agree; D - disagree; SD - strongly disagree; p <0.05

It was extremely important to find out whether the respondents think that team building would have
been more effective in an offline environment than in a virtual one as there is personal contact with

people (Statement No. 7). Thus, 50.8% of students believe that the effectiveness of team building in
an offline environment would not have increased in contrast to 49.2% of learners who do not share
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this point of view. As for teachers, only 35.7% believe that team building in a virtual environment is
more beneficial than in the real one. These results can be explained by the fact that students are
younger than teachers and, therefore, virtual reality is perceived by them much more easily and is
considered more acceptable.

It can also be noted that 42.2% of students and 35.7% of teachers managed to establish relationships
with the help of team building activities (Statement No. 8). These indicators are not high, but it
should be kept in mind that the majority of respondents probably did not initially have problem rela-
tionships with other team members.

The analysis of the manifestation of the attachment to the educational institution, which was ob-
served in the course of team building activities, showed that 86.3% of students and 64.3% of teach-
ers experienced this feeling (Statement No. 9). The indicator is higher among students, which can be
explained by the subjective perception of student life at a young age.

Thus, the respondents noted a positive effect of team building on their interest and motivation to
study and work: 86.3% of students and 71.4% of teachers agreed with the statement, which are also
significant indicators.

To visualize the items under study, the data can be described in the form of a graph according to the
criteria that relate to the positive effect of the introduction of team building activities (Figure 1).

100.0
90.0 e [ = s

2z 800 " iml ml i

: s A0l - A I_ F

-g 70.0 & I i ] j = 3 A

& 600 ‘4

g 4 =" ! L) L b L

= 500 ¢

S B - 2 b} - | B . » e

g 400

§ 300 E W B W ' [ ¥ i~

& 200 V I e F1 i T P ¥ il
10.0 i B & [ & [ i i

mStudents | 80.4 | 89.8 | 734 | 909 | 892 | 747 50.8 42.2 86.3 86.3

mTeachers| 738 | 88.1 | 81.0 | 881 | 881 | 643 | 357 | 357 | 643 | 714

Figure 1. SA and A responses sum (from Table 2) reflecting the subjective assessment
of the effect of introduction of team building

Based on the analysis of the data obtained, it can be concluded that students and teachers approxi-
mately equally assess the impact of team building on the ability to get to know each other better, im-
prove communication skills, and psycho-emotional intimacy (Statements Nos. 2, 4, 5). The fact that
team building has increased the cohesion of the team was noted by a slightly larger number of teach-
ers compared to students (Statement No. 3). The majority of the students and the teachers do not
consider team building a waste of time, even though there were not many teachers who agreed with
Statement No. 6. An approximately equal percentage of students and teachers managed to improve
their relationships in the team, although 57.8% of students and 64.3% of teachers disagreed with
Statement No. 8; this indicates that there is no effect of team building activities on conflict resolution
or processes associated with building relationships. Team building also contributed to the deeper at-
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tachment of students to the educational institution (Statement No. 9). This also applies to the assess-
ment of the positive effect of team building on motivation and interest in learning; this indicator is
higher by 14.9% among students compared to teachers.

DISCUSSION

The study highlights the importance of communication between the student and the teacher, as well
as between students as psycho-emotional well-being in the micro-society results in better academic
performance. A study by American researchers based on a two-year ethnographic analysis of global
virtual teams (GVT) and involving six universities around the world (USA, China, South Korea, Ger-
many, Israel, and India) demonstrated the fact that in a virtual environment, students are more ac-
tively involved in the learning process, can solve unforeseen problems and establish new ways of be-
ing, acting and thinking. This study highlights the dynamic nature of the team-building process de-
sign and provides important insights into how students can benefit from the implementation of pro-
grams based on virtual reality (Y. Dai et al., 2019).

Team building is a normative activity for most businesses, but it is practically not used in universities
that train staff for business (Ghahramani et al., 2022). Team building tools can have an effect that
significantly complements the project-based learning already implemented by many universities,
learning based on solving real problems, and so forth (Lapina & Prakasha, 2022; Yuberti et al., 2019).
The results of our study indicate a high appreciation by students and teachers of the results of this
approach to learning, which can be relied upon to build the ability to work in a team after graduation
in a new digital environment (Hazley, 2019; Lee et al., 2019).

Another study showed that, compared to traditional classroom learning, online learning on forums
effectively increased student engagement and motivation, as well as reduced procrastination and pla-
giarism. Thus, online practices can be seen as a useful complementary approach to traditional class-
room learning (Kang & Zhang, 2020). Supported by the survey data presented here, increased moti-
vation and involvement in the online research and learning process can be enhanced by the team
building process and stimulate online learning.

Australian researchers also described the results of a two-week intervention involving the use of a
CSl approach in two groups, which demonstrated a considerable increase in student success (Jacob-
son et al., 2016). This overlaps with the findings obtained in the present paper. Thus, it can be stated
that virtual team building has shown positive effects on student motivation and interest in learning
(Modolin & Grace, 2018; Park & Kim, 2022).

An effective learning process can keep students engaged (Pehmer et al., 2015). Other studies have
shown that an intelligent and adaptive learning platform combined with a well-designed team can de-
liver good results and that digital processes in higher education can increase student engagement in
learning within the framework of a wide range of activities and contexts (Zhu & Wang, 2020). It is
possible that the simpler and less technologically demanding team building tools are used in online
interaction, the more stable results can be obtained, as indicated by the subjective assessments of stu-
dents in our study (Maratou et al., 2016; Mumford & Dikilitas, 2020).

Personalized instructional interventions such as team building can effectively improve student behav-
ior, attitudes, motivation, and academic performance in a blended learning environment (Branch &
Dousay, 2015; Zhang et al., 2020). Online peer and teacher feedback has potential benefits for stu-
dent learning in terms of better relationships and an atmosphere of psycho-emotional safety (Popta
et al., 2017). Some researchers argue that peer feedback may play a more important role in online
learning compared to traditional learning (Ramdani & Widodo, 2019). The subjective assessment of
teachers and students equally in our study confirms the improvement in the emotional climate and
well-being in the team. In this case, the team, as a new organizational structure, looks more prosper-
ous from the point of view of its members than a regular study group, which is also confirmed by
some researchers (Popta et al., 2017; Sumtsova et al., 2018).
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CONCLUSIONS

Based on the results of the survey regarding the experience of students and teachers and the subse-
quent effectiveness of the implementation of the virtual team-building program, it can be concluded
that both students and teachers were satisfied with their participation in team-building activities (84%
and 73.8% among the students and the teachers, respectively). It was found that 89.8% of teachers
and 88.1% of students reported that participation in videoconferences helped them get to know each
other better. The statement that team building has made the group more cohesive was confirmed by
73.4% of students and 81.0% of teachers. It should be noted that 90.9% of students and 88.1% of
teachers believe that virtual team building had a positive impact on their team and 89.2% of students
and 88.1% of teachers think that team building is a good way to improve communication skills and
the psycho-emotional atmosphere in the team. Team building tools received a high subjective assess-
ment of students and teachers and demonstrate their readiness for this form of activity in addition to
the main training. This opens up opportunities to prepare students for teamwork in business after
graduation.

Also, 74.7% of students and 64.3% of teachers appreciated the time they spent on virtual team
building activities. In addition, 50.8% of students believed that the effectiveness of team building in
an offline environment would not have increased in contrast to 49.2% of learners who did not share
this point of view. As for teachers, only 35.7% believed that team building in a virtual environment is
more beneficial than in the real one. It is the virtual team building experience that can enhance and
support the experience of online learning and the use of a digital environment for learning and work.

It can also be noted that 42.2% of students and 35.7% of teachers managed to establish relationships
with the help of team building activities. The analysis of the manifestation of the attachment to the
educational institution, which was observed in the course of team building activities, showed that
86.3% of students and 64.3% of teachers experienced this feeling. In fact, the respondents noted a
positive effect of team building on their interest and motivation to study and work: 86.3% of stu-
dents and 71.4% of teachers agreed with the statement; the indicator of students exceeds that of
teachers by 14.9%. Accordingly, team building can be isolated from other goals of its implementation
only to improve the emotional state of teams and relations between students and teachers.

This study is of practical value as it demonstrates the positive impact of virtual team building in the
university educational context. This fact can contribute to a broader and faster implementation of
virtual team-building practices with simple instruments in the education system of the Russian Feder-
ation and other countries of the world. The results of this study can be applied specifically for imple-
mentation easy game-based team building meetings by higher educational institutions that are inter-
ested in increasing team cohesion, interest and motivation to study or work, as well as the creation of
closer and trusting relationships and an atmosphere of psycho-emotional safety. In addition, the data
obtained in the study can be used by researchers conducting studies on related topics.

Further research can be aimed at studying the difference in the effectiveness of team building in
online and offline learning environments, as well as the impact of team building on the teaching staff
as university teachers also need the positive effects of team building, which in turn can contribute to
the effectiveness of their teaching practices. In addition, further research requires more observations
to verify the influence of student personality on the effectiveness of virtual team building in intelli-
gent collaborative learning environments.
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Virtual Team Building

Appendix

Questionnaire
Personal information of the participant
1. Which university do you work/study at?
o Kuban State Agrarian University
o Kuban State Technological University
2. How old are you? o under 18 o over 18
3. What is your status in the educational institution? o student o teacher
Please agree/disagree with the statements on a four-point scale:
1 - Strongly agree (SA)
2 - Agree (A)
3 - Disagree (D)
4 - Strongly disagree (SD)
1. Generally, | was pleased with the participation in team building activities.
O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree

2. Participation in video conferences with my classmates and teacher (students) helped me get to know
them better.

O 1. Strongly agree © 2. Agree © 3. Disagree O 4. Strongly disagree

3. Team building has made my group more cohesive.
O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree

4. | think virtual team building has had a positive impact on my team.
O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree

5. Team building is a good way to improve communication skills and the psycho-emotional atmos-
phere in the team.

O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree
6. | believe that team building was not just a waste of time.
O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree

7. It seems to me that team building would have been more effective in an offline environment than
in a virtual one.

O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree

8. Team building helped me build relationships with some people (students) from my group.
O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree

9. Team building has developed my deep attachment to my educational institution.
O 1. Strongly agree © 2. Agree O 3. Disagree O 4. Strongly disagree

10. Team building has had a positive effect on my interest and motivation to study/work.

o 1. Strongly agree © 2. Agree O 3. Disagree © 4. Strongly disagree
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ABSTRACT

Aim/Purpose This study attempts to apply gamification to support the training of small busi-
ness owners in business web development from a work-based learning perspec-
tive.

Background Web design describes the process of creating a website and embodies many dif-
ferent aspects, such as webpage layout, content production, and graphic design.
However, there are many obstacles that small business owners face when devel-
oping their websites, such as time and budget constraints, lacking technical skills,
and difficulties with content creation.

Methodology Based on the literature review, a gamified training program was developed for
website development. The new website design and development training method
was compared with the traditional lecture training method from small business
owners’ perspectives in the specific work-based learning context.

Contribution This study contributes to the field of work-based learning by developing an in-
novative gamified training program for small business owners in website devel-
opment learning.

Findings The results confirm that the gamified training program improved learning out-

comes and satisfaction. The results of this study help advance the understanding
of work-based training program design and provide insights to support small
business owners in learning new technologies.

Recommendations  Results confirm that this new training system is superior to the traditional lec-

for Practitioners ture training method. While much attention has been directed to website design
and development learning or business activities of small business owners, this
study emphasizes the need for work-based learning in such a context.

Recommendations  This study also shows a potential way for future research by combining technol-
for Researchers ogy education and small business owners’ needs.
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Gamification Supporting Small Business Owners’ Work-Based Learning

Impact on Society  The results of this study show the advantages of gamified training programs.
For their future training program selections, small business owners should pay
more attention to gamified training and education systems in the market. Fur-
thermore, gamified training and education systems not only help small busi-
nesses but also could be adopted by mid-size or even large companies in their
training programs.

Future Research Future research should be conducted to investigate to what extent gamification
improves work-based learning and how to design gamification to improve work-
based learning.

Keywords work-based learning, small business, gamification, training and education

INTRODUCTION

Small businesses are an important component of the modern economy and play a vital role in peo-
ple’s daily life (Tobing et al., 2019). Small business growth and entrepreneurship have been the foun-
dation of the liberalization process in the world economy (Kozan et al., 2012). Business owners have
many characteristics, such as being risk-takers and exhibiting openness to change. These characteris-
tics result in small business growth, success, and failure. A small business owner can be defined as the
owner of a privately-owned corporation with few employees and relatively less revenue than other
regular-sized businesses. To make their business successful, small business owners make a variety of
personal, financial, and relational sacrifices. For example, when business owners and entrepreneurs
are considering business growth, oftentimes, they have to work extended hours and give up a lot of
free time. In summary, business owners sacrifice their financial assets/properties and personal re-
sources such as time and knowledge (Kozan et al., 2012).

Due to different reasons and various barriers, small businesses have been lagging behind and are slow
to adopt e-commerce applications (Changchit & Klaus, 2020). One of the main dilemmas business
owners face is time and budget constraints. Although small business owners may want to produce a
successful website, the budget and time constraints may make it infeasible. Even if they may have a
budget for website development, outsourcing the project to an IT company could be time-consum-
ing (King, 2018). This development time includes the time for the technical website development and
the communications between the small business owners and the outside developers regarding the ac-
tual needs of these small businesses. In many cases, the results are not fully satisfied (Blanks & Jes-
son, 2017). Lastly, in order to respond swiftly to market changes, small business owners desire to
adapt to such changes through their websites (Nelson & Gibb, 1996). Unfortunately, outsourcing reg-
ular website updates to a third party is not a practical solution. It is in the best interest of small busi-
ness owners to learn how to design and develop their business websites to facilitate their collabora-
tions with IT professionals and leverage their efforts on web development. Good collaborations will,
in turn, lead to savings, fulfillment of their needs, and market gains. Learning does not have to be a
knowledge absorption process in s structured and formal format (Yeo, 2008). Work-based learning
(WBL), one of the best learning methods centered around reflection on work practices (Hamilton,
2019), could be an optimal solution for small business owners to effectively learn the necessary skills
and knowledge (Down, 1999). We have developed a study to educate small business owners on web-
site development with practical resources and reasonable costs. In this study, we compared in-class
lecture training, one of the traditional teaching methods, with a gamification method as a tool for
engagement to help business owners develop effective websites by themselves. To the knowledge of
the authors, this is the first academic research using a gamified training method in small business
owners’ website development education.

The rest of this paper is organized as follows: 1) The literature review section provides an overview
of prior research in gamification, learning, and work-based learning. 2) The research method section
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elaborates the gamification and research design. 3) The results and discussions section summarizes
and presents the findings. 4) The conclusions section presents the main contributions of this work.

LITERATURE REVIEW

GAMIFICATION

Gamification is a term that is currently gaining popularity and drawing the attention of business
professionals in the current technology-driven world. According to Swacha (2018), gamification
describes the use of game design in non-game settings to engage the target audience. It describes the
process of taking something that already exists, such as a website, and incorporating game elements
to increase users’ efficiency and effectiveness in completing specific tasks (Legaki et al., 2020).
Gamification generates fun from the games, results in learning from game-designed tasks, and
eventually improves the user’s engagement, motivation, and performance (Garcia et al., 2017).

Gamified tasks typically help users in the following aspects:

= provides individuals with flexibility and freedom if they have preferences in completing
tasks;

e teaches progression through a series of pre-designed activities. Gamification tasks are often
designed and organized as a sequence of activities with increasing levels of difficulties and
cognitive workload;

* sometimes instills socialization through collaboration

From a business perspective, gamification is positively altering business models by creating new ways
to develop longer-term engagement, lead to user trustworthiness, and allow businesses to create and
increase loyalty (Legaki et al., 2020).

Gaming developers are experts at finding techniques that attract the audience in order to keep them
engaged. Gamification has seen rapid adoption in business, management, marketing, and ecological
initiatives (Dicheva et al., 2015). After realizing the effectiveness of gamification, educators have
decided to implement it in the classroom setting. Currently, gamification teaching strategies are being
utilized to engage students’ learning. According to Alhammad and Moreno (2018), gamification has
been considered one of the key emergents and extensively adopted teaching technologies in current
education. This is mainly because learning is like a game and contains rules, levels, and even rewards
(Zarzycka-Piskorz, 2016). Therefore, students need to obey the rules in order to move up to the next
level, and in the end, there is most likely a reward (good grades or teachers’ nice comments). Thus,
with the integration of game-like components into the classroom, students will engage by unlocking
the next level of their assignment or challenging other students (Bai et al., 2020). In order to make
teaching more like a game and engage students, educators can incorporate user levels, create
challenges, give a second chance, allow students to make choices, and give rewards and badges. In
academia, gamification is based on the idea that it supports and motivates students and, as a result,
can enhance learning outcomes (Sanchez et al., 2020).

Gamification in business applications falls into two main categories: improvement of loyalty solu-
tions and employee engagement support (Dale, 2014). Businesses adopted gamification applications
and programs to achieve the following benefits (Vinichenko et al., 2016):

e Increase in labor productivity

e Create motivation

e Improve change management

e Align employees’ expectations and goals with the organizational vision

During the last two decades, many large organizations implemented gamification applications and
programs, such as Goobles at Google, carpool game at SAP, and Kuds from IBM (Dale, 2014,
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Grams, 2017). Recently, Micro, Small, and Medium Enterprises (MSMES) are starting to seek solu-
tions in gamification. One study (Saputra & Rahmatia, 2021) found that 83% of MSMEs in Indone-
sia adopted gamification to foster their employees’ motivation. Gamification is becoming an efficient
method/mechanism supporting organizations to immerse their workforce more deeply in business
processes and tasks (Cardador et al., 2017).

LEARNING

Professional skills and knowledge are fundamental to successfully supporting employees in running
business processes (Fang, 2012). Knowledge is more abstract means acquired from questioning,
discussing, and problem-solving, whereas skills can be defined as the capacity to apply the knowledge
and the cumulated experience gained through completing certain activities (Cormier & Hagman,
1987). Skills, which lead to an observable outcome, could be an initial format of knowledge, which
can be summarized as an abstraction from behavior (Jessup, 1991). Learning is a cognitive process of
understanding and bringing knowledge and skills together to interact with the learning process
(Bransford et al., 1989).

According to the Kolb learning cycle theory (Kolb & Fry, 1975), there are four stages of the learning
cycle:

e Concrete Experience (CE): learners gain initial experience by doing something;

e Reflective Observation (RO): learners review and reflect on the experience;

e Abstract Conceptualisation (AC): learners conclude and learn from the experience;
= Active Experimentation (AE): learners plan and try out what they have learned.

To ensure effective learning, learners must complete all four stages of the learning cycle (Fergusson
et al., 2018). Furthermore, this theory emphasizes the centrality of the learner in any learning process
(Down, 1999). Traditional learning encourages passive learning, factural, and abstract thinking
whereas the needs of small business emphasizes more on active learning (Saepudin et al., 2020). This
learning difference in small business enhances the importance of non-formal education in business
training and education, such as work-based learning (Corrales-Herrero & Rodriguez-Prado, 2018).

WORK-BASED LEARNING

Work-based learning is a learning program/format that arises directly from workplace problems and
concerns (Lester & Costley, 2010). It merges conceptual theories from practice, knowledge, and
experience to educate learners and ensure they meet the needs of their job requirements
(Sobiechowska & Maisch, 2006). According to Sweet (2018), there are multiple benefits that
businesses can acquire from work-based learning:

e Work-based learning can raise enterprise productivity and innovation;

e Work-based learning is a powerful form of pedagogy;

e Work-based learning help enhance employees’ career development;

e Work-based learning improves the quality of vocational training and education.

Training methods of work-based learning

Work-based learning aims to blend the strengths of formal and informal education and provide
authentic practical learning experiences. It can be learning for work, such as enrolling in college
courses, or learning at work, such as attending in-house training in personal development programs.
Cunningham and Dawes (2016) list thirty-seven work-based learning methods. We summarized them
into four categories, shown in Table 1.
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Table 1: Work-based learning methods

Category of WBL Methods Current methods for work-based learning
Feedback/Assessment/Cri- 360 Feedback; Action Review; Benchmarking; Presentation; Consulting; Critical
tique from Colleagues and ex- | Friend; Discussion; Interviewing; Meetings; Peer review; Instruments; Video feed-
perts back; Video conference; Delegation from supervisor; Dialogue with colleagues and

experts; Management walking about; Shadowing
Training and Education Computer-based training; Counselling; Development center; Distance learning
Learning from current work Mistakes; Observation Listening; Questioning/asking; Task group; Volunteering;
experience Witnessing
Self-learning activities Reading; Reflective learning; Research; Writing; Learning logs; Travel/visits; Reper-
tory grid method

Issues of current work-based learning

Work-based learning has been very successful for over 20 years in developing employability skills for
college students and employees in organizations (Brodie & Irving, 2007). It helps minimize the
knowledge and skill gaps between the classroom and the workplace and ensures that employability
skills are transferred to new college graduates (Konstantinou & Miller, 2021). However, current
work-based learning still encounters issues that obstruct the successful fulfillment of learning for
work or at work (Brook & Corbridge, 2016), especially when it mainly focuses on graduate entrants
(Hamilton, 2019).

Cognitive overload. According to the information processing theory (Atkinson & Shiffrin, 1968),
during the process of learning, skills and knowledge are first stored in sensory memory, which filters
out some information and only passes the most important ones to the next unit, named working
memory. Working memory is a short-term memory unit that will encode the impressions of the
information and store it in long-term memory as either semantic memories, procedural memories, or
images. Since working memory has limited capacity, a potential issue of work-based learning could be
cognitive overload, which happens when the learning tasks exceed our memory processing demand
capacity (Chang & Ley, 2006). Cognitive overload can cause problems in filtering, selecting, and
analyzing the available information, which, in turn, leads to low learning effectiveness and high
learning anxiety (Bawden & Robinson, 2009). Furthermore, cognitive load in work-based learning
negatively impacts learners’ engagement, self-regulated learning, and learning outcomes (Dong et al.,
2020; Hughes et al., 2018). Bakar et al. (2022) argued that enhancing cognitive load could improve
work-based learning. Thorvald et al. (2019) demonstrated that technology should be adopted to cre-
ate a better working environment, which would help employees develop better cognitive skills in their
workplace.

Scheduling. In most work-based learning methods, except self-training activities, learners need to
work with others to complete the training, such as trainees, colleagues, and consultants. Therefore,
scheduling the training could be hard to fit everyone’s calendar, and sometimes the training has to be
postponed because of the scheduling issue. This issue could delay the learning process and reduce
the effectiveness of work-based learning.

Training quality. Work-based learning programs are learning activities to develop and enhance
learners’ ability to solve problems in their daily professional jobs (Collis & Margaryan, 2005). Work-
based problems are complex and often require integrated theoretical knowledge and professional
skills of workplace experience. However, when cooperating with educational institutions, some of
them have limited views and expertise to develop and provide sufficient and adequate training
programs. This low-quality training will weaken the training effect (Orpen, 1999). In this case,
business learners will be unable to solve workplace problems after their work-based learning training
(Brook & Corbridge, 2016; Garnett, 2016).
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Gamification and work-based learning

Computer-based training is listed as one of the work-based learning methods (Cunningham &
Dawes, 2016). It helps employees engage in repetitive job tasks, experience predicted failure, and en-
sure their capabilities to their job position requirements (Gupta et al., 2022). Therefore, gamification
has been adopted in various workplaces and industries (Mitchell et al., 2020). Virtual Computer-aided
design (CAD) training approved the efficiency of gamification applications in the manufacturing in-
dustry (UImer et al., 2021). In health care, Martinho et al. (2020) identified some physical, cognitive,
social, and emotional benefits in supporting elderly care. Moreover, in the public sector, gamification
showed the capability to address the complexity of procurement processes in employees’ training
(Kornevs et al., 2019).

Gamification shows the potential positive and innovative solutions to help organizations improve
employees’ work-based knowledge and skills with additional job engagement, loyalty, and vitality
(Markopoulos et al., 2015). However, few studies have been undertaken using gamification for work-
based learning purposes (Psani et al., 2020); although Buligina and Sloka (2019), and Jayalath (2021)
suggest that it is a valuable training method that can overcome the issues of work-based learning and
successfully achieve the purposes of training and education for work. Table 2 shows the advantages
of gamification over the issues of current work-based learning.

Furthermore, gamification has several additional advantages which pertain to training small business
owners in their needs. According to Knowles (1990), learning methods to educate adults should be
self-directed and recognize the individual differences of the learner in terms of scheduling, place,
and pace of their learning. Gamification perfectly satisfies these requirements so learners can decide
when, where, and how to complete the training. Moreover, learning becomes easier and more ac-
ceptable when a learning process is divided into smaller and more manageable pieces, such as sub-
skill lessons (Téth & Tévolgyi, 2016). Gamification uses multiple games to complete different train-
ing pieces and achieve knowledge transformation for the learners, which makes the training painless
and readily available. Lastly, gamification empowers learners with flexibility in the training content
they can control over their learning (Gee, 2005).

Table 2: Advantages of gamification over the issues of current work-based learning

Current issues of
Work-based learn- Advantages from Gamification

ing

Cognitive Overload According to the cognitive theory of multimedia learning (Mayer, 2001), multimedia learning
can reduce cognitive overload when dealing with complex information and concepts. Gamifica-
tion adopts multimedia in the games. Therefore, it can help to diminish both cognitive overload
and learner anxiety.

Scheduling Since gamification is a self-training method, learners can take it based on their personal sched-
ules.
Training Quality During the development phase, all the required solutions were built into the games in the gami-

fication. Before businesses adopt the games, they would be able to evaluate the qualification of
the gamification training. Therefore, the quality of the training can be guaranteed through the
training program assessment before the training starts.

Therefore, we propose that compared to traditional web design learning paths, such as in-class lec-
tures/training and self-learning, gamified web design learning environment will improve the small
business owners’ learning outcomes.
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RESEARCH METHOD

GAMIFICATION DESIGN

According to the literature review and our website programming teaching experiences, we designed a
gamified training system, including a group of games, to help small business owners with no pro-
gramming experience in web design develop their business websites. Throughout all the games, we
followed the Kolb learning cycle theory (Kolb & Fry, 1975) discussed in our literature review:

1. At the beginning of each game, we briefly explain the basic concepts and knowledge;

2. We then let the users try the primary activities to earn experiences, which is in line with the
first step (concrete experience) in Kolb’s theory;

3. Next step, we show users the correct examples. This corresponds to the second step (reflec-
tive observation) in Kolb’s theory;

4. Then, we let the users conclude and learn from experience by summarizing the knowledge,
which is the third step (abstract conceptualization) in Kolb’s theory;

5. Lastly, we let users try different applications by themselves in the game, which aligns with the
last step (active experimentation) in Kolb's theory.

Simmons et al. (2008) proposed a conceptual model of the Determinants of Small Business Website
Adoption with seven website criteria, including website design, accessibility, navigability, content for
relationship enhancement, content for promotion and image, relational interactivity, and transactional
interactivity. Additionally, according to Lubinsky (2018), there are six components that every business
website needs to ensure success, including an elegant design, a clear call to action, a story page, or-
ganic search ranking, social proof, and mobile responsiveness. Thus, we summarized key factors sup-
porting a successful business website, such as aesthetics, navigation, server application, content, so-
cial network, and mobile application, and developed our gamified training content. Within a game
map named My Home Page Land, there are eight games (Figure 1):

1. Art & Design game: asks users to draw desired page design and identifies mistakes they
made to give them a good idea of designing a user-friendly website;

2. Fighting game: includes brief training videos to teach users the basic knowledge of web pro-
gramming and 20 levels of gaming tasks for each website design language technology, such
as HTML, JavaScript, Python, CSS, and SQL. Each level teaches users to program several
specific web design functions/commands. After users pass all the levels, they will understand
how to program a website;

3. Puzzle game: helps users understand how to upload web files to a server, operate database
management activities on a server, and design better navigation for a website;

4. Story development games: help users to create brand stories, missions, and vision state-
ments;

5. Simulation of establishing social networks: guides users to build linkages between a website
to popular social networks;

6. Simulation of effects on mobile devices: asks users to compare the visual effects of a web-
site on both PCs and mobile devices and understand the mobile responsiveness of a website;

7. Simulation of translating a website to a mobile application: asks users to build a mobile ap-
plication from a website design.

8. Error-correcting games: asks users to test different website designs based on organic search
ranking and other website characteristics, such as spelling, grammar, and keeping up-to-date
information accurately.
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Figure 1: Web Design Learning Game Interface

These eight games not only teach learners how to design and develop their websites but also allow
them to build an understanding of the key factors supporting a successful business website. Through
this gamified training, small business owners will be able to design and develop their business web-
sites and efficiently maintain and update their websites with the knowledge they learned from the
eight games. Table 3 shows the learning outcomes and technologies taught in each game.

Table 3: Learning outcomes and technologies associated with each game

Game . Programming Technol-
Num- Learning Outcomes ogy
ber
1 Understand best practices that designers can consider when building user inter-
faces for a commercial website (the guidelines were summarized from the laws
of UX, https://lawsofux.com/)
2 Understand the basic skills of HTML, CSS, JavaScript, Python, and Microsoft HTML, CSS, Javascript,
SQL Python, and SQL Server
3 Understand the concepts and operations of client-server, how to use Microsoft | Server operations, and
SQL server management system, and basic Database SQL (language) Microsoft SQL Server
4 Understand the power of storytelling in web design and the 5 P’s of storytelling
(People, Place, Pictures, Platforms & Personal)
5 Understand how to link to the popular social network websites HTML, CSS, Javascript,
and Python
6 Understand the differences between a website and a mobile app from a de- Mendix
signer’s perspective
7 Understand how to use Mendix to convert a website to an App Mendix
8 Understand how to conduct website and mobile application testing Web testing
RESEARCH DESIGN

Population and sampling

Through a university Small Business Center, invitation emails were sent to 87 local small business
CEOs. The location is a typical small town in the south of the United States with a 90,000 popula-
tion. We did not choose any small IT companies because we assumed most of their CEOs should
have basic website design knowledge. Our study is looking for CEOs who have no or limited IT
backgrounds. We chose companies in the non-IT industries, including manufacturing, hospitality, re-
tail, health services, insurance, and food and restaurant. Eventually, 38 CEOs agreed to participate in

our study.
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Training procedure

We first asked if they would like to learn web programming by themselves. Unfortunately, none of
these 38 CEOs showed any interest in the self-learning path. Therefore, we decided to compare only
in-class and in-game training for web programming education. We completed the following steps for
the website design training:

1. After asimple IT background review of all the CEOs, only 8 of them learned HTML at col-
lege, but they had never developed any websites by themselves;

2. We randomly divided the 8 CEOs who learned HTML into two groups (Groups 1 & 2) and
the other CEOs into two groups (Groups 3 & 4). Lastly, we combined groups 1 and 3 as a
new group (group A) and put CEOs from groups 2 and 4 into another new group (Group
B). By doing this, we balanced the IT background of the CEOs in both final groups.

3. For Group A, we scheduled a one-month virtual training workshop (2 hours per day and 4
hours each Saturday or Sunday). Total training hours are 78 (42 hours for weekdays and 36
hours for weekends). Every day, we asked CEOs to complete a minor assignment. We would
give them an e-badge every time they completed their assignment. We would award them a
trophy at the end of the one-month training if they collected over 20 badges. We started the
training from HTML and gradually taught the CEOs all the knowledge they needed for web
design. Our training contents are identical to what we embedded into the web design learn-
ing game.

4. For Group B, we gave them a half-day virtual training on the game, such as how to use it,
install it, and contact us for their questions.

5. We created 38 accounts on our training server. Then, we sent the account information to all
38 CEOs and asked them to log on to their accounts during their virtual training time to en-
sure they could log on to their server accounts successfully.

6. For Group B, after the half-day training, we asked the participants to start playing the web
programming learning game. We told them that the system would record their learning time
in the game and ask them to ensure that the total learning time should be equal to or over 78
hours during the one-month training period.

7. At the beginning of our training, we asked all CEOs to start building their business websites
on a designated server, along with their training steps. We required them to record their daily
working time on their business website design and development (not including their training
time through the virtual workshop).

8. A month later, after both groups completed their training, we sent a short survey to all the
CEOs asking questions about their training and programming experiences.

Website project requirements

To cover most of the basic needs of a typical small business website, we gave the CEOs the follow-
ing requirements and asked them to try their best to complete all the requirements during this one-
month website design training. We defined a completion percentage table of the time consumption
of activities in a simple business website design and development (Table 4). Therefore, we could
evaluate the completion status of all the CEOs after they took the training.

1. Create at least six web pages, including the Homepage, About Us page, Productions/Ser-

vices page, Customer Registration/Login page, Shopping Cart/Checkout page, and Cus-

tomer Account Profile page. (15%)

Develop a database including at least one customer table in the database. (10%)

3. Create at least one brand story and a business mission and vision statement for the business.
(5%)

4. Build a customer registration/login feature (needs to connect to the database). (10%)

Complete at least four links to popular social media networks and the feature of customer

registration associated with customer social network accounts. (10%)

N

o1
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6. Develop a customer shopping cart/checkout feature (connect to the database and payment
validation center). (25%)
7. Translate the website to a mobile app. (25%)

Table 4: Website Design and Development Completion Percentage

Completion percentage Description
1 15% Completed requirement #1
3 20% Completed requirements #1&3
2 25% Completed requirements #1&2
4 30% Completed requirements #1, 2 &3
5 40% Completed requirements #1, 2, 3 &4
6 50% Completed requirements #1, 2, 3,4 &5
7 75% Completed requirements #1, 2,3, 4,5 & 6
8 100% Completed all requirements

RESULTS AND DISCUSSIONS

DESCRIPTIVE STATISTICS

Demographic variables of gender, age, and company industry are reported as follows (n=38). Only
13.2% of the CEOs were female. The age of the CEOs ranges from 18 to 67. Over 68% of CEQOs
are between the ages of 31 and 60. A wide variety of industries that the CEOs are currently working
in were represented in the responses, as shown in Table 5.

Table 5: Demographic information of the Participants

Demographics Percentage of participants

Gender
Female 13.2% (n=5)
Male 86.8% (n=33)
Age

18-30 years old
31-45 years old
46-60 years old
over 60

18.4% (n=7)
42.1% (n=16)
26.3% (n=10)

13.2% (n=5)

Industry
Manufacturing
Hospitality
Retall
Health Services
Insurance

Food and Restaurant

7.9% (n=3)
15.8% (n=6)
18.4% (n=7)
21.1% (n=8)

26.3% (n=10)
10.5% (n=4)

Total

100% (n=38)

CoMPARISON OF Two GROUPS

To identify the differences between the two training groups, we conducted Independent-Samples t-
Test. The first criterion we used in the study was the total hours each CEO spent on their website
learning and development. This time includes two parts. The first part is the time each CEO spent on
their website design training:

e for CEOs in Group A, this is the total time they spent on the virtual workshop (some of
the CEOs did not spend 78 hours in the workshop because they had other events that
conflicted with the workshop);

e for CEOs in Group B, this includes a half-day virtual workshop and the total time they
spent in the training game
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The second part is the time each CEO spent on their business website design and development other
than the training time. Table 6 shows the average hours each CEO spent in the training (Workshop
training for group A and gamified training for group B). The time spent on the training workshop in
Group A ranged from 36 hours to 78 hours, indicating that some CEOs in Group A did not com-
plete the entire training workshop hours. The numbers in Group B have a minimum of 60 hours and
a maximum of 110 hours, which is definitely higher than the numbers in Group A. After adding the
extra time each CEO spent on their actual business website design and development, we got the total
time for CEOs working on their business website design and development. According to Table 7,
CEOs from Group A averagely spent 78.9 hours total for this learning process. Obviously, CEOs
from Group B averagely spent more time (100 hours) learning website design and development. The
t-test results (Table 8) show a significant difference in the total hours spent on website design and de-
velopment learning between Group A with virtual training workshop and Group B with gamified
training (t=-3.30, df=36, p=0.002).

Table 6: Total time attending the training workshop or in the gamified training

Number of Min. |Max. |[Range [Mean |Std. Error |Std. Deviation | Vari-
Participants | Hours | Hours | (hours) | (hours) | (hours) (hours) ance
Total hours studied in
the training workshop 19 36 78 42 64.26 2.96 12.92 166.87
(group A)
Total hours spent in the
game (group B) 19 60 110 50 89.37 3.32 14.47 209.24

Table 7: Total time working on the website design & development

Number of Par- Mean Std. Deviation | Std. Error Mean
Cltatfg e 2 ticipants (hours) (hours) (hours)
Total hours A 19 78.89 20.50 4,70
- B 19 100.16 18.77 431

Table 8: Independent Samples Test of the total hours spent by Group A and B

Levene’s Test for Equality of Variances t-test for Equality of Means

F Sig. t df

Total Equal variances assumed 210 .649 -3.334 36
hours Equal variances not assumed -3.334 35.724

t-test for Equality of Means
Sig. (2- Mean Differ-  Std. Error Differ- 95% Confidence Interval of the Dif-

tailed) ence ence ference
Lower Upper
Total Equal variances assumed .002 -21.26316 6.37711 -34.19655 -8.32977
hours Equal variances not assumed .002 -21.26316 6.37711 -34.20002 -8.32630

P is significant at the 0.05 level.

The most important criterion we used to evaluate the CEOs’ learning outcomes from the training
programs is the completion percentage of the business websites they built right after their training.
We believe that the purpose of learning website development is to actually develop the website.
Therefore, this completion percentage variable will appropriately represent the CEOs’ learning out-
comes from the training programs we offered. According to Table 9, on average, the CEOs in Group
A only completed 36.84% of their websites, whereas the CEOs in Group B completed 55.26% of
their business websites. The results of a t-test between the two groups (Table 10) show a statistical
significance for the average website completion percentage between the two groups (t=-2.330,
df=36, p=0.026).
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Table 9: Average Completion Percentage of both groups

Group Aor B N”"?b.ef of Par- JEER Std. Deviation | Std. Error Mean
ticipants
Completion A 19 36.84% 21.680% 4.97%
P B 19 55.26% 26.795% 6.15%

Table 10: Independent Samples Test for average completion percentage
between groups A and B

Levene’s Test for Equality of Variances

t-test for Equality of Means

F Sig. t df
. Equal variances assumed 1.203 280 -2.330 36
Completion Equarvariances not assumed 2330 34.497
t-test for Equality of Means
Sig. (2- Mean Differ-  Std. Error Differ- 95% Confidence Interval of the Dif-
tailed) ence ence ference
Lower Upper
Completion Equal variances assumed 026 -18421 07907 -.34458 -.02384
P Equal variances not assumed 026 -18421 07907 -.34482 -.02360

P is significant at the 0.05 level.

ADDITIONAL SURVEY RESULTS

Additionally, at the end of our training program, we distributed a short survey asking about the
CEOs’ experience with this training program. We asked three questions regarding their satisfaction
with the training program, their enjoyment during the training, and their perceived usefulness of the
training program. We used a 7-Point Likert Scale ranging from 1 (very strongly disagree) to 7 (very
strongly agree). The results in Table 11 show that the average evaluation from group B was at least 2
Likert Scale levels higher than the average evaluation from group A. According to the results in Ta-
bles 12 to 14, all results from three survey questions show significant differences between the two
groups, which indicates that CEOs from group B were more satisfied with the training (t=-4.029,
df=36, p=0.000), enjoyed more with the training (t=-4.933, df=36, p=0.000), and they believed the
training is useful (t=-5.737, df=36, p=0.000).

Table 11: Results Statistics of three survey questions

Group A or B | Participants | Mean | Std. Deviation | Std. Error Mean
Are you satisfied with the training ef- A 19 3.79 2.043 469
fectiveness and efficiency? B 19 5.95 1.129 .259
Do you enjoy the training? A 19 3.53 1.837 421
B 19 6.05 1.268 291
Please evaluate the usefulness of A 19 3.68 1.916 440
this training B 19 6.47 905 208

Table 12: Independent Samples Test for the satisfaction with the training effectiveness and
efficiency between groups A and B

Levene’s Test for Equality of Variances t-test for Equality of Means

F Sig. T df

Equal variances assumed 13.913 001 -4,029 36

Satisfaction  Equalvariances not assumed

-4.029 28.054

t-test for Equality of Means

Sig. (2- Mean Differ-  Std. Error Differ- 95% Confidence Interval of the Dif-
tailed) ence ence ference
Lower Upper
Satisfaction Equal variances assumed 000 -2.158 536 -3.244 -1072
Equal variances not assumed 000 -2.158 536 -3.255 -1.061

P is significant at the 0.05 level.
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Table 13: Independent Samples Test for the enjoyment of the training
between groups A and B

Levene’s Test for Equality of Variances t-test for Equality of Means
F Sig. t df
) Equal variances assumed 6.595 015 -4.933 36
Enjoyment - Equal variances not assumed -4933 31982

t-test for Equality of Means

Sig. (2- Mean Differ-  Std. Error Differ- 95% Confidence Interval of the Dif-

tailed) ence ence ference
Lower Upper
. Equal variances assumed .000 -2.526 512 -3.565 -1.488
Enjoyment -
Equal variances not assumed .000 -2.526 512 -3.569 -1.483

P is significant at the 0.05 level.

Table 14: Independent Samples Test for the usefulness of the training
between group A and B

Levene’s Test for Equality of Variances t-test for Equality of Means
F Sig. t df
Equal variances assumed 20525 000 -5.737 36
Usefulness  Equalvariances not assumed 5737 25,646

t-test for Equality of Means

Sig. (2- Mean Differ-  Std. Error Differ- 95% Confidence Interval of the Dif-

tailed) ence ence ference
Lower Upper
Equal variances assumed .000 -2.789 486 -3.776 -1.803
Usefulness -
Equal variances not assumed .000 -2.789 486 -3.790 -1.789

P is significant at the 0.05 level.

The following summarizes the results of this study:

e The training time of the CEOs in Group A ranged from 36 hours to 78 hours, whereas
numbers in Group B ranged from 60 hours to 110 hours;

e The average time the CEOs in Group A spent on their business website design and develop-
ment was 78.9 hours, whereas the average time in Group B was 100.16 hours. The t-test re-
sults show a significant difference between the two groups;

e On average, the CEOs in Group A only completed 36.84% of their websites, whereas the
CEOs in Group B completed 55.26% of their business websites. The t-test results show a
significant difference between the two groups;

e The t-test results show significant differences in all three survey questions from the CEOs,
including satisfaction, enjoyment, and usefulness of the training, between the two groups.

DiscUSsSION

In line with the literature reviewed, it is reasonable to design and develop a desired gamified training
system to support small business owners in developing a commercial website by themselves for their
businesses (King, 2018). Traditional web design and development training programs challenged learn-
ers’ patience, listen-to-understand reaction, and time consumption (Lareki et al., 2010). Therefore,
many small business owners were afraid of website design and development (Chinomona, 2013).
This study compared a gamified training program with traditional in-class training. The learning out-
comes and survey results from two groups of small business CEOs showed statistically significant
differences. The results support our proposed assumption that gamified web design learning environ-
ment improves small business owners’ learning outcomes.
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First, although the traditional training in our study was virtual, the average time the CEQOs attended
the training was 64 hours out of the complete 78 hours of the training (Table 6). However, the
CEOs who participated in the gamified training program spent an average of 89 hours in their train-
ing. Because we arranged and scheduled this training program with all 38 CEOs two months before
the actual training time, we believe that the reasons for the CEOs to leave the in-class training mostly
are not because of their business or preplanned personal events. To identify the actual causes, we did
a short follow-up interview with each CEO recently. 81% of the CEOs, who spent less than 78
hours for training in Group A, admitted their absence from the training was mainly because it was
hard to learn so much information about website development, and their interest in the training dra-
matically decreased when they faced the program bugs. Only 32% of the CEOs in Group B gave
similar reasons for their absence from the training. In addition, the CEOs gave relatively low evalua-
tions of the traditional training programs on their perception of satisfaction, enjoyment, and useful-
ness in the survey. In light of the results from the survey and the follow-up interviews, we argue that
the main reason the CEOs in group A, on average, spent much less time on the training is that the
in-class training itself is not attractive. On the contrary, the CEOs in group B showed more enthusi-
asm in attending the gamified training and gave very positive evaluations on the three survey ques-
tions. From a theoretical perspective, according to the cognitive load theory, cognitive load negatively
influences self-regulated learning (Dong et al., 2020; Hughes et al., 2018). In this study, the high cog-
nitive load of web development knowledge decreased the CEOs’ self-regulated learning in group A.
In contrast, the gamified training for group B enhanced the CEOs’ cognitive load, and this group
could tolerate and accept more information from the training. This could explain the differences be-
tween the two groups. Therefore, we believe that the gamified training program attracts more users
spending a relatively long time.

Second, besides the training program, we also asked all CEOs to spend extra time developing their
business website based on their training content. We calculated the total hours (we named it Total
Hours of Learning) each CEO spent on training and business website development. We believe that
the number of total hours of learning reveals the CEOs’ efforts in learning website design and devel-
opment. Therefore, we used linear regression to analyze the relationship between the completion of
the website (dependent variable) and the total hours of learning (independent variable). The results
align with our expectations that the relationship is statistically significant, p<.000, with an R2 of 0.48
(Table 15). This finding concurs with the common argument that the more time applied to website
development, the higher the completion percentage the CEOs would get at the end of the training.

Table 15: Relationship between total hours of learning and website completion percentage

Change Statistics
Adjusted R | Std. Error of
Model R R Square the Estimate | RSquare |-~ oo | 4n 7 Sig. F
Change 9 Change
1 7042 496 482 .18563 496 35411 1 36 .000

a. Predictors: (Constant), Total_hours

Third, from a business perspective, website completion is the aim of website design and develop-
ment. Therefore, we used the website completion percentage to evaluate the CEOs’ final training
outcomes after the training program. The statistical results (Tables 9 & 10) supported our hypothesis
that gamified web design learning environment improves the small business owners’ learning out-
comes compared to traditional web design learning paths, such as in-class lectures/training.

Fourth, we noticed significant differences in learning satisfaction, enjoyment, and usefulness through
our short survey results between the two training groups (Tables 12 to 14). These results suggest that
our gamified training system surpasses the traditional lecture training method from a learner’s per-
spective. This result is also in line with the argument from Markopoulos et al. (2015) that gamifica-
tion enhances learners’ engagement.
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Additionally, we asked the CEOs to explain why none of them showed any interest in the self-learn-
ing path at the beginning of this study. Their reasons are listed in Table 16.

87% of the CEOs were not encouraged to learn by themselves because of the difficulty of web de-
velopment. 18 CEOs (47% of the total) tried to learn and stopped eventually, which indicates that
almost half of the CEOs believed this web development knowledge was necessary to the workplace.
However, they quit due to the difficulty of learning. Therefore, we can argue that, in self-learning,
one of the work-based learning methods, learners lack motivation with a perceived learning difficulty.

Table 16: Reasons not to attend the self-training

Number of Reason not to do self-learning Percentage
CEOs
33 Too difficult to learn (18 of them tried before but failed) 87%
2 No time 5%
3 Don't know how to start 8%

The following information summarizes our findings:

e Gamified training program improves small business owners’ learning outcomes;

e Gamified training program attracts more users spending a relatively long time in the train-
ing;

e Gamified training program provides better support to users in learning website design and
development;

e Gamified training program enhances learners’ engagement;

e Self-learners lack motivation with a perceived learning difficulty.

CONCLUSIONS

Work-based learning has the potential to help employees develop their desired skills and gain
knowledge in their workplace (Brook & Corbridge, 2016). However, with several key issues, such as
cognitive overload, scheduling, and training quality, work-based learning may not be an appropriate
method to support small business owners in learning. As Cardador et al. (2017) indicates,
gamification is a promising training method, which shifts in-class or mentored training to self-direct
training with a motivation mechanism adopted from game features.

This study compares two website design and development training methods, work-based in-class
training and gamification training, in the specific context of small business owners’ perspectives. To
our best knowledge, this is the first study in the field that developed a research model regarding gam-
ification to help business owners develop their own websites effectively. We designed a gamified
training program for small business owners to help them easily understand how to design and
develop their business websites. We scheduled a one-month training for 38 small business owners
using the traditional lecture training method and our gamified training system. The results confirm
that our gamified training program gains higher learning outcomes and better learning satisfaction.
The results of this study help advance the understanding of training program design and provide
insights to support small business owners in learning new technologies.

This research has made considerable contributions to, and implications for, research. First, this study
developed a new gamified training system to help researchers study the differences between
traditional in-class training and gamified programs. This system covers the essential training activities
of learning website design and development. Researchers can use this system to test more research
models and theories. Second, this study empirically compared traditional work-based lecture training
and gamified training methods. The results highlight the significant differences between the two
training methods. For any work-based training and education programs, researchers should take the
gamified system into consideration. Lastly, most researchers investigate either website design and
development learning or business activities of small business owners. Few studies have investigated
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the need for website knowledge training and education of small business owners. The outcomes of
this study suggests areas for future research by combining technology education and small business
owners’ needs in their workplace.

Our study offers several implications for practice. First, the gamified training program provides
better user support in learning website design and development compared to traditional training
methods. Software developers in training and education can offer easier and more efficient tools for
various training and education programs using gamified systems. Second, with the growth of
technologies, small business owners are challenged when they are trying to efficiently absorb new
technologies or up-to-date IT-related knowledge (Leonard-Barton & Kraus, 1985). The results of
this study show the advantages of gamified training programs. For their future training program
selections, small business owners should pay more attention to and explore the benefits of gamified
training and education systems in the market.

Moreover, our results may have broader educational implications. Appropriate training design would
improve employees’ work-based skills and training involvement, thereby arousing their desire to study
(Chung et al., 2019). Therefore, the results of this study can provide substantial help for instructional
designers to understand the efficiency and effectiveness of the gamified training method, which
could assist them in designing more appropriate and accessible training programs. Additionally,
current educational work-based training has often been copied from university education programs,
although the programs seem to simulate the settings close to the working environment (Tell &
Gabrielsson, 2013). More and more researchers argue that educators should understand the small
business circumstances and integrate business learning culture into the work-based training pedagogy
(Greenbank, 2000). Therefore, special structured educational programs, such as the gamified training
program in this study, should be adopted for small businesses to enhance business management
education under their learning culture, especially for managers who have never had a traditional
university education.

There are some inherent limitations in our study. First, none of these 38 CEOs paid any interest in
the self-learning path. Therefore, this study only compares in-class and gamified training for web
programming education. We do not know the effects of the self-learning path, though we discussed
the direct reasons and potential causes above. We suggest that further research should compare all
these three learning methods.

Second, all the CEOs who participated in this study are from one city in the USA. Analytical results
presented may therefore have limited generalizability. We plan to expand this study to several metro-
politan cities, such as New York, Los Angeles, and Chicago. The results would be more acceptable
from a generalization perspective.

Additionally, the generalizability of the results to other countries might be limited due to cultural dif-
ferences. Cultural differences could raise obstacles and problems during work-based learning
(Doherty & Stephens, 2020). Hofstede (1997) defines culture as a system of patterns that differenti-
ates people into groups with five dimensions: power distance, uncertainty avoidance, individualism
versus collectivism, masculinity versus femininity, and long-term versus short-term. In gamification
training, individual cultural differences may cause learning barriers to the learners while using the
training program without customized cultural settings. From an organizational perspective, learners
may be confused or even resistant to the training if the gamification training is incompatible with the
organizational culture to support its accepted values, ideas, and beliefs (Ferrara, 2013). Therefore, fur-
ther investigations can be carried out to identify the culture construct in the context of gamification
applications in small business work-based training programs.

Future research should also be conducted to explore to what extent gamification can improve work-
based learning and what are the primary factors in the gamification design.
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Table 3: The demographic background of experts

Experts | Position University Expertise Years of Ex-
perience

Expert 1 | Associate Professor | University of Babylon- Information | More than 20
Irag Technology | years

Expert 2 | Senior Lecturer University of Babylon- Information | More than 15
Iraq Technology | years

Expert 3 | Professor University of Technology | Information | More than 25
—lIraq System years

Expert 4 | Associate Professor | Sultan Idris Education Mobile More than 20
University — Malaysia Learning years

Expert5 | Associate Professor | Almustagbal University Mobile More than 15
College- Iraq Learning & | years

E-Govern-
ance

Expert 6 | Senior Lecturer University of Technology | Mobile More than 10
—lraq Learning years

Expert 7 | Associate Professor | University of Babylon- Information | More than 20
Iraq System years

Expert 8 | Senior Lecturer University of Technology | Information | More than 10
—lIraq System years

Expert 9 | Associate Professor | Sultan Idris Education Mobile More than 15
University — Malaysia Learning years

Expert 10 | Professor University of Babylon- Information | More than 22
Irag Technology | years

DATA ANALYSIS AND FINDINGS

In this study, the SPSS and AMOS statistical software were used for analyzing the data gathered from

the survey.

MISSING VALUES

The frequency analysis carried out on all the items entered into SPSS was used to look at missing val-
ues. Hair et al. (2017) state that a response should be deleted if its missing values are greater than
15%. However, mean score values can be used to replace missing values that are under 15%. There
were no missing values for any of the survey responses in this study, according to the results of the
frequency analysis in SPSS. This was mostly attributed to the use of online questionnaires, which pre-
vented respondents from sending incomplete questionnaires. Additionally, every question had the
word "required" next to it. With 323 survey responses obtained from the respondents, the response
rate was therefore calculated to be 100%.

NORMALITY

Both (Hair et al., 2017) and (Pallant, 2016) note that there are two methods for determining normal-
ity. The first method is to check the skewness and kurtosis. Since this method is widely accepted and
the values of kurtosis and skewness are less than 2, it can be concluded that the data of this study
were normally distributed (George & Mallery, 2008). The second method used involved examining
the histograms of the study variables.
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A bell-shaped pattern is an example of a normal distribution. Table 4 displays the skewness and kur-
tosis of the data, with values for skewness that were less than 2 and between -.030 and -.525 in range.
Additionally, the range of kurtosis values is below 2 and lies between .415 and 1.128.

Table 4: The Analysis of Normality

Factor Skewnessl <#2 Kurtosisl <+2

“Social Influence” -.182 -.680
“Perceived Enjoyment” -216 -.929
“Effort Expectancy” -374 -.536
Quiality of Service -525 -.805
Performance Expectancy -.323 -.762
Self-Efficacy -251 -.959
Intention to Use -.030 -1.128
Actual Use -137 -.922
Standard error of Skewness 137

Standard error of Kurtosis 274

The distribution of the data was normal, as shown in Table 2, supporting the assumption that the
data were normally distributed. Additionally, the histogram of each variable was examined visually,

which revealed a bell-shaped distribution of the data.

DEMOGRAPHIC PROFILE OF RESPONDENTS

Table 5 summarizes the demographic profiles of the respondents in terms of gender, age grouping,
educational background, and length of time utilizing mobile learning. Descriptive statistics, such as
means and standard deviations, are also displayed in the table.

The gender breakdown of the study’s respondents is shown in Table 5 below. It shows that 165 re-
spondents, or 52.5% of them, were men and 149 respondents, or 47.5%, were women. This suggests
that the study had a nearly equal representation of both genders.

Table 5: Demographic profiles of respondents

Variable Label Frequency Percent Mean Std

Gender Male 165 52.5 1.47 .500
Female 149 475

“Age” (years) “19-26” 37 11.8 2.62 .988
“27-34” 110 35.0
“35-42” 114 36.3
“43-50” 40 12.7
“>50" 13 4.1

Education Bachelor 97 30.9 2.56 1.144
Diploma 13 4.1
Master 135 43.0
PhD 69 22.0

Experience (years) | “0-4” 171 54.5 1.48 549
“5-8” 135 43.0
“9-12” 8 2.5
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STRUCTURAL MODELS

The third level of the SEM-AMOS program, which comprises three levels, deals with structural
models. The structural model was tested using the SEM approach, which was also utilized to look at
each hypothesis’s significance levels and path coefficients (Sabah, 2016). At this point, the hypotheses
were tested, showing the values of the model’s R-square. The structural model for this investigation
is shown in Figure 1. As a dependent variable with an R-square of 0.60, intention to use can be ex-
plained by the independent variables, namely PE, S, satisfaction, perceived enjoyment, personal in-
ventiveness, FC, self-efficacy, EE, and quality of service, for 60% of the variance.

The study’s dependent variable, intention to use (ITU), had an R-square of 0.6, meaning that the
study’s independent variables, including perceived enjoyment (PE), personal innovativeness (SI), satis-
faction, self-efficacy (FC), quality of service, and effort expectancy, explained 60% of the variance in
ITU. The R-square for AU was 0.44 as well, indicating that ITU accounted for 44% of the variance
of actual use.

Chi-square (df) = 18.152 (6)
Relative Chi-Sq (<=5) = 3.017
GFI (>=0.9) = .950

CFI (>=0.9) = .930

IFl (>=0.9) = .932

RMSEA (<=0.08) = .057

Perceived Enjoyment (Unstandardized estimates)
Performance Expectancy tay 76
e
1
Effort Expectancy = 21 ~

Intention to use mobile learning

73

Social Influence

L

Self-efficacy

48,
\

I Actual use of mobile learning

75

Quality of Service

Figure 3: Structural Model of Direct Effect

The aforementioned R-square values were deemed acceptable by Hair et al. (2017). R-square values
between 0.25 and 0.50 are considered good, while those between 0.50 and 0.75 are regarded as ex-
ceptional. Figure 3 shows the structural model for the current investigation that was applied in Iraqg.
In this study, the mean score values were utilized to examine the indirect and direct effects of the in-
dependent variables. This approach is in line with other studies that used the mean score values to
examine structural models, including those of Hair et al. (2010), Awang (2014), and Lowry and Gas-
kin (2014).

HYPOTHESES TESTING

The study comprised seven research hypotheses that dealt with direct effects of the independent var-
iables and three research hypotheses that focused on the moderating effects of gender. In the sec-
tions that follow, the discussion of the latter hypotheses is preceded by a discussion of the former
hypotheses.
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DIRECT EFFECTS OF THE INDEPENDENT VARIABLES

The findings of testing the first seven research hypotheses are summarized in Table 6 in terms of
path, degree of significance (P), estimate (B), critical ratio (C.R.) or t-value (T), and standard error
(S.E.). According to (Hair et al., 2010), the p-value (also known as significance level) must be lower
than 0.05 and the C.R. must be higher than 1.96 in order to accept a hypothesis (Awang, 2014).

Table 6: The Findings of Direct Influence for Hypotheses

“Iv” | “Path” | “DV” | “P” | “Estimate “C.R” | “SE”| “H” |*“Out-
(B)” come”
“PE” | ---> “ITU” | .002 152 3.096 .048 “H17” | “Ac-
cepted”
“EE” | > “ITU? | x* 206 4.216 .048 “H26” | “Ac-
cepted”
“SI” -—-> “ITU” | x* 196 3.806 .052 “H34” | “Ac-
cepted”
“QOS | > “ITU” | .798 -.012 -.256 .046 “H46” | “Re-
7 jected”
“PEN | ---> “ITU” | .021 118 2.316 051 “H58” | “Ac-
7 cepted”
“SE” | > “ITU” | .030 .090 2.165 042 “H64” | “Ac-
cepted”
“ITU” | > “AU” el 661 15.811 041 “H73” | “Ac-
cepted”

Legend: ITU: intention to use; PE: performance expectancy; EE: effort expectancy; Sl: social influence; QOS:
quality of service; PEN: perceived enjoyment; SE: self-efficacy; and AU: actual use.

TESTING THE MODERATING EFFECTS OF GENDER

The gender of the respondents, from which the data were spilt into male and female categories, was
proposed as the moderator in this study. The number of men was 165, while the number of women
was 149. Accordingly, two structural models were developed for the analysis, with the first being con-
strained while the second being unconstrained. Comparisons of chi-square test values were made be-
tween the constrained and unconstrained models, indicating that there was a significant moderating
effect if the difference in such values was more than 3.84 (Awang, 2014). The chi-square test is a
nonparametric test that is employed for two distinct purposes: (a) testing the null hypothesis that
there is no association between two or more groups, populations, or criteria (i.e., determining the in-
dependence between two variables); and (b) determining the likelihood that the observed data distri-
bution matches the expected distribution (i.e., determining the goodness-of-fit). Categorical data
analysis is done using it (e.g. male or female students, etc.) (Rana & Singhal, 2015). The following sec-
tions discuss the moderating effects of gender on the relationships between SlI, EE and PE with
ITU

MODERATING EFFECT OF GENDER ON THE RELATIONSHIP BETWEEN
PERFORMANCE EXPECTANCY AND INTENTION TO USE

The eighth research hypothesis, H8, postulates that gender moderates the impact of performance ex-
pectancy (PE) on intention to use mobile learning (ITU) in Higher Education Institution (HEH) in
Irag. Specifically, this hypothesis states that gender is a moderating variable affecting the influence of
performance expectancy on intention to use mobile learning in higher education institutions (HEI).
Table 7 summarizes the results of the Chi-square test in testing this research hypothesis based on the
constrained and unconstrained models for females.
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Table 7: Results of Chi-square test of the models for the relationship
between PE and ITU for females

“Typel of “P” | “CMIN” | “CMIN/DF” | “DF” | “NPAR” | “Model”
model/high”
Constrained .000 107.805 10.781 10 56 “Defaults
models”
.000 0 66 “Saturated
models”
.000 726.747 13.214 55 11 “Independ-
ences mod-
els”
Unconstrained | .400 9.414 1.046 9 57 “Defaults
models”
.000 0 66 “Saturated
models”
.000 726.747 13.214 55 11 “Independ-
ences mod-
els”

The difference in the Chi-square values of the unconstrained and constrained models was examined
to test the significance of the moderating effect of gender, as summarized in Table 8. It is evident
that there was a significant moderating effect of gender on the relationship between PE and ITU for
females as the difference between the chi-square values was more than 3.84.

Table 8: Result of moderating effect of gender on the relationship
between PE and ITU for females

“High” “Uncon- “Con- “Chi- “Result of “Result
strained strained square dif- moderation” of hy-
Model” model” ferences” pothesis”

“Chi-square” 9.414 107.805 98.391 Significant Accepted

“DF” 9 10 1

“GFI” 989 .908

“CFI” 999 954

“IFI” 999 964

“RMSEA” 018 257

“Chi- 1.046 10.781

square/df”

“H8: Gender is a moderating variable affecting the influence of performance Accepted

expectancy on intention to use of mobile learning”

Table 9 summarizes the results of the Chi-square test in testing this research hypothesis based on the
constrained and unconstrained models for males.
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Table 9: Chi-square test results of the models involving PE and ITU for males

“Type of “p” | “CMIN” | “CMIN/DF” | “DF” | “NPAR” | “Model”
model/low”

Constrained .000 143.248 14.325 10 56 “Defaults
models”
.000 0 66 “Saturated
models”
.000 745.057 13.546 55 11 “Independ-
ences mod-

els”
Uncon- .000 33.370 3.708 9 57 “Defaults
strained models”
.000 0 66 “Saturated
models™
.000 745.057 13.546 55 11 “Independ-
ences mod-

els”

Table 10 shows the results of moderating effect of gender on the relationship between performance
expectancy and intention to use mobile learning for males. As shown, the difference in the Chi-
square values was 109.878, which is greater than 3.84, thus providing the evidence to support this re-
search hypothesis.

Table 10: Result of moderating effect of gender on the relationship
between PE and ITU for males

“Low” “Uncon- “Con- “Chi- “Result of “Result
strained strained | square dif- | moderation” of hy-
Model” model” ferences” pothesis”

“Chi-square” 33.370 143.248 109.878 Significant Accepted

“DF” 9 10 1

“GFI1” 968 .905

“CFI” 965 907

“IFI” 967 919

“RMSEA” 128 285

“Chi- 3.708 14.325

square/df”

“H8: Gender is a moderating variable affecting the influence of performance ex- Accepted

pectancy on the intention to use mobile learning”

The unconstrained paths (PE on I1TU) for males and females were looked into in order to determine
whether the effects of the moderator were significant or not, as shown in Table 11. As shown, the
moderating effects were highly significant for both genders, as the significance values (p-values) of
both paths were less than .05. Therefore, there was strong evidence to accept the eight research hy-
pothesis, H8, of the study.

Table 11: The significance of the moderator for the relationship between PE and 1TU

“Model” | “IV” | “Path” | “DV” | “P” | “Esti- “C.R. | “S.E. | “Out-
mate” ” ’ come”

Female PE ---> ITU 024 | .161 2.265 | .071 Accepted

Male PE S ITU 042 | .140 2.034 | .069 Accepted

213



Effects of Gender on the Intention to Use Mobile Learning

MODERATING EFFECT OF GENDER ON THE RELATIONSHIP BETWEEN
EFFORT EXPECTANCY AND INTENTION TO USE

The ninth research hypothesis, H9, of this study proposes that gender is a moderator for the rela-
tionship between effort expectancy (EE) and intention to use (ITU). Specifically, it is expressed as
gender is a moderating variable affecting the influence of effort expectancy on intention to use mo-
bile learning. Table 12 summarizes the results of Chi-square test in testing this research hypothesis
based on the constrained and unconstrained models for females.

Table 12: Results of Chi-square test of the models for the relationship
between EE and ITU for females

“Type of “pP” | “CMIN” | “CMIN/DF” | “DF” | “NPAR” | “Model”
model/high”
Constrained .000 108.753 10.875 10 56 “Defaults
models”
.000 0 66 “Saturated
models”
.000 726.747 13.214 55 11 “Independ-
ences mod-
els”
Unconstrained | .400 9.414 1.046 9 57 “Defaults
models”
.000 0 66 “Saturated
models”
.000 726.747 13.214 55 11 “Independ-
ences mod-
els”

Table 13 summarizes the results of the moderating effect of gender. As shown, it is clear that there
was a significant moderating effect of gender on the relationship between EE and 1TU for females as
the difference between the chi-square values was more than 3.84.

Table 13: Result of moderating effect of gender on the relationship
between EE and ITU for females

“High” “Uncon- “Con- “Chi- “Result of “Result
strained strained square dif- moderation” of hy-
Model” model” ferences” pothesis”

“Chi-square” 9.414 108.753 99.339 Significant Accepted

“DF” 9 10 1

“GFI” 989 .908

“CFI” 999 953

“IFI” 999 962

“RMSEA” 018 258

“Chi- 1.046 10.875

square/df”

“H9: Gender is a moderating variable affecting the influence of effort expectancy Accepted

on intention to use mobile learning”
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Table 14 summarizes the results of Chi-square test in testing this research hypothesis based on the
constrained and unconstrained models for males.

Table 14: Results of Chi-square test of the models for the relationship
between EE and ITU for males

“Type of “pP” | “CMIN | “CMIN/D | “D | “NPAR | “Model”
model/low” ” F F ”
Constrained .000 | 124.901 12.490 10 56 “Defaults models”
.000 0 66 “Saturated models™
.000 | 745.057 13.546 55 11 “Independences
models”
Unconstrained .000 33.370 3.708 9 57 “Defaults models™
.000 0 66 “Saturated models”
.000 | 745.057 13.546 55 11 “Independences
models”

Table 15 shows the results of moderating effect of gender on the relationship between effort expec-
tancy and intention to use mobile learning for males. As shown, the difference in the Chi-square val-
ues was 91.531, which is greater than 3.84, indicating that the moderating effect was significant.

Table 15: Result of moderating effect of gender on the relationship
between EE and ITU for males

“Low” “Uncon- “Con- “Chi- “Result of “Result
strained strained | square dif- | moderation” of hy-
Model” model” ferences” pothesis”

“Chi-square” 33.370 124,901 91.531 Significant Accepted

“DF” 9 10 1

“GFI” 968 .908

“CFI” 965 933

“IFI” 967 944

“RMSEA” 128 265

“Chi- 3.708 12.265

square/df”

“H9: Gender is a moderating variable affecting the influence of effort expectancy Accepted

on intention to use mobile learning”

The unconstrained paths (EE on 1TU) for males and females were examined to determine whether
the effects of the moderator were significant or not, as shown in Table 16. As indicated, the moder-
ating effects were highly significant for both genders, as the significance values (p-values) of both
paths were less than .05. Therefore, there was strong evidence to support the ninth research hypothe-
sis, H9, of the study which is H9: Gender is a moderating variable affecting the influence of effort
expectancy on intention to use mobile learning.

Table 16: The significance of the moderator for the relationship between EE and ITU

“Model” | “IvV” | “Path” | “DV” “p” “Esti- “C.R.” | “S.E. | “Out-
mate” ” come”

Female EE -—--> ITU .000 220 3.354 066 | Accepted

Male EE - ITU .007 196 2.700 073 | Accepted
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MODERATING EFFECT OF GENDER ON THE RELATIONSHIP BETWEEN
SocIAL INFLUENCESAND INTENTION TO USE

The tenth research hypothesis of this study states that gender is a moderator for the relationship be-
tween social influence (SI) and intention to use (ITU). Specifically, it is expressed as gender is a mod-
erating variable affecting the influence of social influence on intention to use mobile learning. Table
17 summarizes the results of Chi-square tests in testing this research hypothesis based on the con-
strained and unconstrained models for females.

Table 17: Results of Chi-square test of the models for the relationship between Sl and 1TU

for females
“Typel of “pP” | “CMIN | “CMIN/D | “D | “NPAR | “Model”
model/high” ” F” F ”
Constrained .000 86.536 8.654 10 56 “Defaults models”
.000 0 66 “Saturated models”
000 | 726.747 13.214 55 11 “Independences
models”
Unconstrained 400 9.414 1.046 9 57 “Defaults models”
.000 0 66 “Saturated models™
.000 | 726.747 13.214 55 11 “Independences
models”

Table 18 summarizes the results of the moderating effect of gender. As shown, it is clear that there
was a significant moderating effect of gender on the relationship between Sl and ITU for females as
the difference between the chi-square values was 77.122, which is more than 3.84

Table 18: Result of moderating effect of gender on the relationship
between Sl and ITU for females

“High” “Uncon- “Con- “Chi- “Result of “Result
strained strained | square dif- | moderation” of hy-
Model” model” ferences” pothesis”

“Chi-square” 9.414 86.536 77.122 Significant Accepted

“DF” 9 10 1

“GFI” 989 922

“CFI” 999 .986

“IFI” 999 993

“RMSEA” 018 227

“Chi- 1.046 8.654

square/df”

“H10: Gender is a moderating variable affecting the influence of social influence Accepted

on intention to use mobile learning”

Table 19 summarizes the results of Chi-square tests in testing this research hypothesis based on the

constrained and unconstrained models for males.
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Table 19: Chi-square test results of the models involving SI and ITU for males

“Type of “p” | “CMIN | “CMIN/D | “D | “NPAR | “Model”
model/low” " F” F” "
Constrained .000 | 139.099 | 13.910 10 | 56 “Defaults models”
.000 0 66 “Saturated models”
.000 | 745.057 | 13.546 5 |11 “Independences
models”
Unconstrained | .000 | 33.370 3.708 9 57 “Defaults models”
.000 0 66 “Saturated models™
.000 | 745.057 | 13.546 5 |11 “Independences
models”

Table 20 shows the results of moderating effect of gender on the relationship between effort expec-
tancy and intention to use mobile learning for males. As shown, the difference in the Chi-square val-
ues was 105.729, which is greater than 3.84, indicating the moderating effect was significant.

Table 20: Result of moderating effect of gender on the relationship
between SI and ITU for males

“Low” “Uncon- “Con- “Chi- “Result of “Result
strained strained square dif- moderation” of hy-
Model” model” ferences” pothesis”

“Chi-square” 33.370 139.099 105.729 Significant Accepted

“DF” 9 10 1

“GFI” 968 .905

“CFI” 965 913

“IFI” 967 924

“RMSEA” 128 281

“Chi- 3.708 13.910

square/df”

“H10: Gender is a moderating variable affecting the influence of social influence Accepted

on intention to use mobile learning”

The unconstrained paths (SI on 1TU) for males and females were examined to determine whether
the effects of the moderator were significant or not, as shown in Table 21. As indicated, the moder-
ating effects were highly significant for both genders, as the significance values (p-values) of both
paths were less than .05. Therefore, there was strong evidence to support the tenth research hypothe-
sis, H10, of the study.

Table 21: The significance of moderators for the relationship between Sl and ITU

“Model” | “IV” | “Path” | “DV” “p” “Esti- “C.R.” | “S.E. | “Out-
mate” ? come”

Female SI -—--> ITU 011 201 2.532 079 | Accepted

Male SI - ITU .010 174 2.265 .068 | Accepted

Figure 4 shows the moderating effects of gender on the relationships between the independent varia-
bles (PE, EE, and SI) and intention to use m-learning in HEIs in Iraq.
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Gender moderator on the factors that affect intention to use of mobile learning

Perceived enjoyment

Performance expectancy -—._._____________

A
Effort expectancy - Intention to use , Actual use of
___—>| mobile learning bile | .
1 maopiie learnin
Social influence | / &
—
L
Self-efficacy ""/'#
Gender

Figure 4. Moderating effects of gender on the relationships between the independent varia-
bles (PE, EE, and SI) and intention to use m-learning

DISCUSSION

This section discusses the results obtained in this study. The main three objectives of this research
are to explore the moderating effects of the gender on the relationships of such factors and the in-
tention to use mobile learning, examine the factors that influence m-learning acceptance in higher
education institutions (HEI) in Irag, and to investigate the influence of the intention to use on the
actual use of mobile learning in HEI. The result of this study confirmed that gender moderated the
effect of “Performance expectancy”, “Effort Expectancy” and “Social Influence” on the intention
to use (ITU) of mobile learning. See Figure 4 for more explanation. In addition to that, from six
proposed factors in this study, five factors only are identified as influencing factors on intention to
use mobile learning in HEI in Iraq, the factors are “Effort Expectancy”, “Performance expectancy”,
“Social Influence”, “Perceived Enjoyment”, and “Self-efficacy”, while this study discovered that
“Quality of Service” is not affected on intention to use mobile learning. This study confirmed that
intention to use is positively influencing the actual use mobile learning in HEI in Iraq.

DIRECT EFFECTS

Seven research hypotheses that focus on the direct effects of the independent variables were devel-
oped for this study. According to Hair et al. (2010), and Awang (2014), a research hypothesis will be
accepted if the significance level, or p-value, is less than 0.05 and the critical ratio, C.R., is more than
1.96.

Performance expectancy and intention to use

The finding of hypothesis testing for the first research hypothesis was found to be significant and
positive (B=0.151, C.R.=3.097, P=0.002). Therefore, the first hypothesis, or H1, of this study, which
states that performance expectancy (PE) has a significant and positive effect on intention to use mo-
bile learning, was accepted. This finding is consistent with those of previous studies (Abu-Al-Aish &
Love, 2013; Chong et al., 2011; Milo3evi¢ et al., 2015; Venkatesh et al., 2003; Wang et al., 2009),

218



Izkair & Lakulu

suggesting that performance expectancy (PE) has the strongest influence on intention to use mobile
learning. Essentially, this means that it is deemed to be the most significant predictor of the intended
behavior of learners in mobile learning. (Milo3evic et al., 2015).

Effort expectancy and intention to use

The second research hypothesis, H2, states that effort expectancy (EE) has a significant and positive
effect on intention to use mobile learning. The finding of hypothesis testing for H2 was found to be
significant and positive (B=0.205, C.R.=4.217, P<0.001), thus supporting the researcher with the evi-
dence to accept the second research hypothesis. Such a finding signifies that EE has a strong influ-
ence on intention to use mobile learning among Iragi university students. This finding is consistent
with the findings of previous studies (Chong et al., 2011; Liu et al., 2010; Marchewka & Kostiwa,
2007; Venkatesh et al., 2003; Wang et al., 2009), underscoring the assertion that EE is a significant
determinant of students’ intention to use mobile learning.

Social influences and intention to use

The third research hypothesis, H3, of this study posits that social influence (SI) has a significant im-
pact on the intention to use mobile learning. The results of the hypothesis testing were observed to
be significant and positive (B=0.195, C.R.=3.807, P0.001), indicating that the intention to use m-
learning among the respondents was heavily influenced by SI. This result effectively emphasizes that
Sl is a strong predictor of students’ intentions to adopt mobile learning in Iragi universities, thus
supporting the study’s third research hypothesis. This result concurs with the findings of earlier stud-
ies, demonstrating that social influence plays a substantial role in determining a user’s behavioral in-
tention to use new, novel innovations (Harrison et al., 1997; Venkatesh & Davis, 2000). From an edu-
cational perspective, social influence influences students’ intentions to use mobile learning in a posi-
tive way (Ali & Arshad, 2016).

Quiality of services and intention to use

The fourth research hypothesis, H4, of this study predicts that the influence of quality of service on
the intention to use mobile learning is positive and significant. The result of hypothesis testing
showed that the prediction was not true. This result showed that the C.R. of the effect was -0.256,
which is less than 1.96, and the p-value was 0.798, which is greater than 0.05, indicating that the in-
fluence of quality of service on intention to use mobile learning among Iragi universities was not sig-
nificant, thus providing no evidence to support the fourth research hypothesis. Clearly, this finding
conflicts with those of other studies, which revealed that service quality had a moderate impact on
the intention to utilize mobile learning (Almaiah & Alismaiel, 2019) and was a deciding factor for that
intention (Abu-Al-Aish & Love, 2013; Al-Zoubi, 2016; Chong et al., 2011; Park et al., 2012; Ramayah
et al., 2010).

Perceived enjoyment and intention to use

When a person performs or participates in an activity because he or she is interested in it, this is re-
ferred to as perceived enjoyment (Moon & Kim, 2001). Numerous studies have demonstrated that
behavioral intention to utilize mobile services, including mobile learning, is significantly influenced by
perceived enjoyment (Huang et al., 2007; Wang et al., 2009). Making learning activities more enjoya-
ble can therefore help to encourage greater adoption and use of m-learning among students. Per-
ceived enjoyment was also treated as one of the independent variables of this study due to its strong
impact on behavioral intention (Huan et al., 2015). The fifth research hypothesis, H5, posits that per-
ceived enjoyment has a significant influence on the intention to use m-learning among lIraqgi univer-
sity students. The finding of hypotheses testing showed this hypothesis could be supported
(B=0.118, C.R.=2.316, P=0.021), as the p-value is less than 0.05. As demonstrated, perceived enjoy-
ment significantly influenced respondents’ intentions to employ mobile learning, thus supporting the
fifth research hypothesis. This finding runs parallel with the findings of earlier studies, such as that
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of (Poong et al., 2017), who found that perceived enjoyment was a significant factor directly impact-
ing the intention to utilize mobile learning.

Self-efficacy and intention to use

The sixth research hypothesis, H6, of this study states that self-efficacy has a positive effect on inten-
tion to use mobile learning. The result of hypothesis testing showed the direct effect of the former
on the latter was significant and positive (B=0.090, C.R.=2.165, P=0.030). This finding verified that
self-efficacy was a significant predictor of intention to use m-learning among the Iragi respondents,
thus providing the evidence to support the sixth research hypothesis of the study. This finding is
consistent with those of previous studies, including that of Mohammadi (2015), which observed self-
efficacy was a significant variable that affected the intention of learners to use and adopt mobile
learning. The acceptance of the sixth research hypothesis was further supported by other studies of
various mobile learning contexts, including those of Al-Harbi (2011), Chen and Tseng (2012), Chiu
and Tsai (2014), Chu (2010), Kao et al. (2011), Kreijns et al. (2013), Lee et al. (2011), Liang et al.
(2011), Mahat et al. (2012), Ozdamli and Uzunboylu (2015), and Park et al. (2012), who collectively
assert that self-efficacy and intention to use mobile learning are closely related.

Actual use and intention to use

The seventh research hypothesis, H7, predicts that actual use is affected significantly and positively by
intention to use m-learning among the Iragi university students. The finding of hypothesis testing
showed that the direct effect of intention to use on actual use of mobile learning was positive and
significant (B=0.660, C.R.=15.812, P<0.001). As such, this finding provides strong evidence to sup-
port the seventh research hypothesis of the study. This finding is consistent with that of a study by
Igbal and Bhatti (2017), who found individuals’ actual behaviors were heavily influenced by their in-
tentions to use new technology. Additionally, several earlier studies, including that of Martins et al.
(2014), indicated a positive association between the two constructs.

MODERATING EFFECTS OF GENDER

To investigate the moderating effects of gender on the correlations between the research constructs,
two models—one constrained and the other unconstrained—were developed. The dataset was di-
vided into two datasets for the analysis, one for females and the other for males. The Chi-square test
is typically employed to compare the outcomes of constrained versus unconstrained models. Based
on the difference in Chi-square values between the two models, the moderating effects are con-
firmed. According to Awang (2014), a significant moderating effect is indicated by a difference in
such values that is more than 3.84. The following sections discuss the results of the Chi-square tests
carried out in this study to analyze the moderating effects of gender on the correlations between PE,
EE, and SI with ITU.

Moderating effect of gender on the relationship between performance expectancy
and intention to use

The eighth research hypothesis, H8, posits that gender moderates the influence of performance ex-
pectancy (PE) on intention to use m-learning (ITU) among Iragi university students. The significance
of such an effect was analyzed by examining the unconstrained and constrained paths of PE on ITU
for females and males. As revealed, the estimates for both paths for female and male respondents
were significant. As such, the eight research hypothesis of this study was supported, indicating that
gender moderated the effect of PE on ITU. This result supports earlier research’s findings (Camilleri,
2019; Venkatesh et al., 2003) that showed performance expectancy was a key predictor of intention
to use new technologies in many contexts, with the relationship between the two constructs being
stronger for men and younger users. Additionally, the results of Afonso et al. (2012), who found that
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performance expectancy had a significant positive impact on usage intention, particularly for men as
compared to women, are in line with this study.

Moderating effect of gender on the relationship between effort expectancy and
intention to use

The study’s ninth research hypothesis, H9, posits that gender is a significant moderator for the rela-
tionship between effort expectancy (EE) and intention to use mobile learning. The results of testing
this hypothesis showed that there were significant effects of EE on intention to use mobile learning
for both females and males. In other words, the effects of EE on respondents’ intentions to adopt
mobile learning were strongly moderated by gender, thus supporting the ninth research hypothesis of
the study. This finding is in line with those of other studies (Camilleri, 2019; Venkatesh et al., 2003),
which showed that effort expectancy had an impact on behavioral intention and that this relationship
was moderated by gender, especially for female respondents. This finding is also consistent with that
of a study by Dulle and Minishi-Majanja (2011), who found that gender was a significant moderator
that moderated the influence of effort expectancy on respondents’ behavioral intention.

Moderating effect of gender on the relationship between social influences and
intention to use

The tenth research hypothesis predicts that gender is a moderating variable affecting the influence of
social influence (SI) on intention to use mobile learning. The results of testing this hypothesis
showed that the moderating effect of gender on the relationship between Sl and intention to use
mobile learning was significant. In other words, among Iragi university students, gender moderated
the impact of Sl on their propensity to adopt mobile learning, thus supporting the study’s tenth re-
search hypothesis. This result is consistent with that of Sabah (2016), who found significant gender
disparities in how users perceive SI. Additionally, this result is in line with those of previous studies,
such as Morris et al. (2005), Ong and Lai (2006), Tarhini et al. (2014), and Terzis and Economides
(2011). Overall, this finding suggests that women are more likely than men to be influenced by the
opinions of others and to succumb to peer pressure. From the perspective of learning, female stu-
dents will be more inclined to use mobile learning if they perceive others think they should use.

CONCLUSION

The main objectives of this study are to investigate the gender moderating effect on the relationships
of such factors and the intention to use m-learning, to examine the factors that influence m-learning
acceptance in the universities and higher education institutions (HEI) in Irag, and to investigate the
influence of the intention to use on the actual use of mobile learning in (HEI). The findings demon-
strated that among Iraqi university students’ gender significantly moderated the influences of effort
expectancy, performance expectancy, and social influence on students’ intentions to adopt mobile
learning. Moreover, the research revealed the five constructs— perceived enjoyment, effort expec-
tancy, performance expectancy, social impact, and self-efficacy — are important determinants of in-
tention to use mobile learning. However, the construct ‘quality of services’ was shown to have no
significant impact. The results also clarified that the actual use of mobile learning was significantly
influenced by the intention to use it.

Through this study, several contributions can be made to the field of technology acceptance by high-
lighting the crucial factors influencing university students’ intentions to use m-learning in higher edu-
cation institutions (HEISs) in Irag. For the purpose of encouraging students and other users to con-
sider mobile learning as an effective learning technique in education, several recommendations were
made to institutions and practitioners. Given the dearth of studies in this area in developing nations,
especially those in the Middle East, this study helped provide more empirical support to the existing
literature, thereby enhancing the body of knowledge on technological adoption.
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In view of the inherent limitations of this study, future studies can be carried out to better under-
stand the acceptance of mobile learning among students in HEIs in developing countries by focusing
on the moderating effects of other demographic variables, such as place of origin and age, on the re-
lationships of the aforementioned determinants and students’ intentions to use such a learning ap-
proach (Gan, 2016; Kim et al., 2015).
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APPENDIX

THE MAIN SURVEY (QUESTIONNAIRE)

Questionnaire Objectives

This questionnaire has these objectives:

. To explore the moderating effects of gender on the relationships of such factors and
intention to use mobile learning.

. To identify the factors that influence the intention to use mobile learning in HEI.

. To identify the influence of the intention to use on the actual use of mobile learning.

Section A: Profile of respondents
1. What is your gender?

e Male
e Female
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2. What is your age?

e 19-26 years old
e 27-34 years old
e 35-42 years old
e 43-50 years old
e More than 50

3. What is your educational level?

e Bachelor
e Diploma
e  Master

e PHD

4. How long have you been using mobile learning?

e 0-3years
e 4-7years
e 8-11 years

e 12-15years
e More than 15 years

Section B: The factors that influence the intention to use mobile learning in HEI.
1. Performance expectancy

5. PEL. I find mobile learning useful for my studies.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DD

6. PE2. Using mobile learning would enable me to achieve learning tasks more quickly.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

7. PE3. Mobile learning could improve my collaboration with classmates.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

8. PE4. Mobile devices can assist me to receive assignments/home works/quizzes from my lecturers
and can also assist me to submit the same to them.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D
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9. PE5. Mobile devices can assist my lecturers to upload learning materials to the internet for me and
can also assist me to download the same from the internet.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

2. Effort expectancy

10. EEL. 1 would find a mobile learning system flexible and easy to use.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

11. EEZ2. Learning to operate a mobile learning system does not require much effort.
Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DD

12. EE3. My interaction with the mobile learning system would be clear and understandable.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DD

13. EEA4. 1t would be easy for me to become skillful at using mobile learning system.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DO

3. Social influence

14. SI1. I would use the mobile learning system if my lecturers recommend and support using it.
Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

15. SI2. 1 would use the mobile learning system if my colleagues will think that I should use it.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

16. SI3. 1 would use the mobile learning system if people who are important to me will think that |
should use it.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D
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17. S14. 1 would use the mobile learning system if my college encourages and supports using it.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DO

4. Quality of Service

18. QoSl. It is important for mobile learning services to increase the quality of learning.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

19. QoS2. 1 would prefer mobile learning services to be accurate and reliable.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DD

20. QoS3. It is important for mobile learning to focus on the speed of browsing the internet and ob-
taining information quickly.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

21. QoS4. Itis important to have a user-friendly interface.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

5. Perceived enjoyment

22. PENnl. | would find using mobile learning would stimulate my curiosity.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DO

23. PEn2. 1 would find using mobile learning to solve problems would be appealing to me.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

24. PEn3. 1 would find using mobile learning would lead to my exploration.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O
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25. PEn4. 1 find using mobile learning to be enjoyable.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

6. Self-efficacy

26. SE1. 1 could complete a job or task using a mobile device if someone showed how to do it first.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

27. SE2. 1 am confident in using mobile learning if | have only the online instruction for reference

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

28. SE3. | am confident in using mobile learning even if there is no one around to show me how to
use it

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

29. SE4. 1 am confident in using mobile learning even if | have never used such a system before

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

Section C: The intention to use mobile learning and the actual use mobile learning in HEL.

7. Intention to use mobile learning

30. ITUL 1 plan to use mobile learning in my studies.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

31 ITU2. I predict that I will use mobile learning frequently.
Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O
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32. ITUS. I intend to increase my use of mobile services in the future.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

33. ITU4. 1 will enjoy using mobile learning systems.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O DO

34. ITUS. 1 would recommend others to use mobile learning systems.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

8. Actual use of mobile learning

35. AUL. | frequently access the course website/learning management system using a mobile device.

Strongly agree Agree Neutral Disagree  Strongly Disagree

36. AU2. | frequently access course material (pdf file/PowerPoint presentation) using a mobile
device.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O O

37. AU3. | frequently send SMS/MMS messages to my classmates regarding class contents/infor-
mation.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

38. AU4. | frequently receive a message (SMS/MMS) from my university related to classes and/or
university announcements.

Strongly agree Agree Neutral Disagree  Strongly Disagree

o O O O D

Thank you very much for your time and effort in fulfilling this research endeavor.
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