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ABSTRACT

Aim/Purpose This mixed-methods study investigates the effect of a technology-enhanced,
learning-oriented assessment (LOA) intervention on the language proficiency
of Technical and Vocational Education and Training (TVET) students in
China. It seeks to uncover LOA strategies that could effectively enhance stu-
dents’ language learning outcomes in flipped classroom instruction, with spe-
cial focus on the role of technology in mediating LOA practices. By synthe-
sizing quantitative and qualitative data, this study aims to furnish substantial
empirical evidence to validate LOA practices in the specific context of lan-
guage teaching in TEVT and offer valuable insights into the optimization of
technology-enhanced assessment practices within the flipped classroom con-
texts.

Background Learning-oriented assessment prioritizes learning and demonstrates great po-
tential in enhancing learning outcomes and fostering self-directedness. How-
ever, concerns have been raised about the practicality of the LOA and its
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claimed benefits across various contexts owing to reported implementation
challenges and inconsistent evidence of its effectiveness in improving learn-
ing outcomes. These challenges can be addressed by improving the design of
LOA interventions and enhancing the effectiveness of technological support.

A pretest—posttest between-group quasi-experimental design, complemented
by focus group discussions and classroom observations, was employed to ex-
amine the effects of LOA on language proficiency and to identify effective
implementation strategies. The LOA intervention was developed based on
Carless’s (2007) LOA principles and Jones et al.’s (2016) LOA cycle. Four in-
tact classes were randomly assigned to either the experimental or control
group. The modified PRETCO-A test, which had been verified for reliability
prior to the intervention, was administered to both groups before and after
the 12-week treatment period. Paired-sample and independent-sample t-tests
were conducted using the Statistical Package for the Social Sciences (SPSS) to
compare the mean scores of overall language proficiency and individual sub-
skills within and between groups. Data from the focus groups and classroom
observations were analyzed using content and descriptive analyses.

This study contributes empirical evidence on the validity of LOA practice by
revealing its positive effects on the specific language skills of TEVT students
in an exam-oriented educational setting. By identifying the language skills
most strongly enhanced by the LOA intervention and elucidating the chal-
lenges encountered and the practical strategies adopted in a flipped class-
room, the findings offer valuable insights for researchers and educators seck-
ing to optimize LOA implementation and technology-mediated assessment
practices within a flipped classroom context. Particularly, this study advances
the understanding of the role of technology in enhancing the LOA process
by illustrating how digital tools can integrate assessment, instruction, and
learning; enable an action-oriented feedback loop; support more effective as-
sessment task design; and promote rubric-driven peer assessment. Further-
more, it expands the discussion on how the affordance of technology can be
leveraged to bolster LOA without compromising academic honesty and fos-
tering student disengagement.

Although the independent-samples T tests demonstrated no statistically sig-
nificant overall gains in TEVT students’ language learning outcomes follow-
ing the LOA intervention, a considerable post-test difference emerged in
writing skills (writing, p=0.039), with a small effect size (n2=0.0363), and no
corresponding pre-test difference. Qualitative evidence from focus group dis-
cussions and classroom observations indicated that effective LOA strategies
prioritized rubric-driven peer assessment, an action-oriented feedback loop
integrating individualized e-feedback and teacher guidance, and protocol-
based self-assessment and self-reflection. While technology has enhanced the
effectiveness and efficiency of the LOA procedure, teachers should remain
alert to the risks of academic dishonesty and disengagement associated with
technological use.

When designing LOA tasks, teachers should align them with TVET students’
prior knowledge, desired learning outcomes, and future professional needs,
ensuring appropriate challenges and relevance. Prior to peer or self-assess-
ment, students should receive training on how to provide effective feedback
and this practice needs to be supported by incentives to foster engagement.
Well-structured, rubric-driven peer-assessment and protocol-based self-
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assessment and reflection protocols are recommended to reduce cognitive
load and enhance participation. Additionally, instant diagnostic feedback and
scaffolding should be provided to students to foster a growth mindset and
diminish a grade-oriented mindset. Moreover, despite technological af-
fordances, consistent teacher guidance remains crucial throughout the LOA
process.

Recommendations  The research suggests that the impact of LOA may be limited in scope and

for Researchers may vary across dimensions of language proficiency and among diverse
learner types. Researchers are recommended to investigate the impact of pro-
longed interventions across different learner types and diverse pedagogical
settings. Although the current study provides valuable quantitative insights,
the discussion remains limited in pedagogical scope. More studies are needed
to broaden the understanding of technology-enhanced LOA strategies by in-
corporating learners’ perspectives to provide a more comprehensive view of
the mediating effects of students’ LOA literacy and prior learning experi-
ences on learning outcomes. Moreover, given the growing concerns over aca-
demic integrity and student disengagement in technology-mediated assess-
ment observed in this study, researchers are encouraged to explore the strate-
gies that leverage technology to support LOA while simultaneously address-
ing these issues.

Impact on Society ~ The findings provide robust evidence for the validity and practicality of the
LOA, particularly the effectiveness of rubric-driven peer assessment, feed-
back loops, and protocol-based self-assessment and reflection in enhancing
language proficiency. This study offers educators valuable insights to opti-
mize LOA implementation, foster pedagogical innovation, and contribute to
the broader assessment reform promoted by national educational authorities.
It also highlights the potential tensions in technology-mediated assessment,
emphasizing the need to balance its benefits with safeguards that ensure aca-
demic integrity.

Future Research Future research should focus on developing systematic strategies for imple-
menting LOA by further testing its validity and effectiveness across different
learner groups and in diverse pedagogical contexts. In addition, the integra-
tion of emerging technologies in LOA warrants thorough investigation, par-
ticularly regarding their pedagogical affordances and associated ethical con-
siderations.

Keywords learning-oriented assessment, technology-enhanced, language proficiency,
technical and vocational education and training (TVET)

INTRODUCTION

Assessment is a fundamental component of instruction and the learning process (Gonzalez et al.,
2018; Zhou, 2023) and is widely recognized as a primary factor influencing learning outcomes
(Brown, 2019). With the paradigm shift toward learner-centered pedagogy, assessment practices have
progressively shifted from judging outcomes through summative assessment to supporting the learn-
ing process via formative assessment, and ultimately to fostering learning itself. This has given rise to
learning-oriented assessment (LOA), which prioritizes learning by focusing on assessment tasks, stu-
dent engagement in assessment, and feedback. Proponents argue that by integrating various assess-
ments strategies, such as assessment of learning, assessment for learning, and assessment as learning,
the LOA is expected to inform instructional decisions, boost learning motivation, foster higher-order
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cognitive skills, and ultimately promote student achievement. However, despite some empirical evi-
dence of LOA’s impact on learning outcomes, there remains a lack of a holistic perspective on LOA
practice supported by technology across contexts with varying skill levels (Er & Farhady, 2023). To
date, research has yielded limited and inconsistent evidence on the effectiveness of LOA in improv-
ing students’ English language proficiency in Technical and Vocational Education and Training
(TVET) institutions in China, where students’ diverse educational backgrounds and English profi-
ciency levels pose additional challenges for language learning and assessment. Moreover, scant empir-
ical research has explored how technology-enhanced LOA operates within this context, particularly
in relation to students’ diverse backgrounds and learning needs.

Despite the potential benefits of learning-oriented assessment, concerns about the practicality of LOA
and its claimed benefits in varied contexts have been raised due to the reported challenges in its
implementation (Gao, 2017; R. Yang, 2023). Substantial challenges observed in the specific context of
English as a foreign language include students’ poor assessing expertise (Jalilzadeh & Coombe, 2023),
their resistance to unconventional assessment and their mistrust of peer and self-assessment (Fazel &
Ali, 2022), teachers’ lack of LOA literacy, time budget, administrative duties, and large class size
(Derakhshan & Ghiasvand, 2022; R. Yang, 2023; C. G. Zhao & Qi, 2023). Moreover, implementing
LOA is particularly challenging in China’s large tertiary classrooms because it is time-consuming and
labor-intensive for instructors (Quyen & Khairani, 2017). The specific challenges mostly stem from
the capture and use of sufficient data that demonstrate the evidence for and of learning, especially
data on unplanned and impromptu assessments (Saville, 2021). Until recently, there was a dearth of
research that accounted for the overall picture of “learning” (Banerjee, 2021), but technology now
offers viable ways to address these problems. However, resolving this issue is far from easy (Saville,
2021).

The integration of technology has reshaped the educational landscape, notably redefining assess-
ments (Awang, 2021). In this context, technology-enhanced LOA is conceptualized not merely as the
digitization of testing but also as the strategic use of digital mechanisms to capture developmental
data and to scaffold the learning process. Technologies such as automatic scoring, data mining, learn-
ing analytics, and adaptive testing can bring many benefits to LOA practitioners, such as ease of
tracking learning progress, time saving, providing instant and personalized feedback (Nikou & Econ-
omides, 2018), avoiding academic dishonesty, and supporting not only formative assessment and
high-stakes summative assessment (Onasanya & Ajamu, 2024) but also alternative assessment ap-
proaches such as e-portfolio assessment, continuous assessment, and dynamic assessment. However,
existing studies tend to accentuate technology as a tool for enhancing the efficiency and precision of
assessments. Simultaneously, its potential to support the design of LOA tasks and practices remains
underemphasized (Greenspon, 2023).

These researchers called for validating the practicality and effectiveness of the LOA enhanced by tech-
nology across diverse pedagogical contexts. To this end, the LOA model has been constructed and vali-
dated in various educational contexts, demonstrating positive effects on oral language proficiency (e.g.,
Matyakhan et al., 2024), writing skills (e.g., Er & Farhady, 2023; Hamzelou et al., 2022), and linguistic
knowledge, especially pronunciation, lexical, and syntactic knowledge (e.g., Navaie, 2018; X. Yang, 2020).
However, the research findings are inconclusive. One study indicated that students’ language-learning out-
comes did not differ significantly (e.g., Viengsang & Wasanasomsithi, 2022). Moreover, a complete and
thorough implementation of the LOA framework was rarely observed in these studies, and there is a nota-
ble lack of attention to how technology facilitates LOA in specific settings, such as blended learning,
online learning, and flipped classtrooms (Susanto, 2025).

To further validate the effectiveness of technology-enhanced LOA on the language proficiency of
students in the specific context of the flipped classroom in TEVT institutions in China, where the
conventional in-class and out-of-class instruction procedures are reversed with the support of tech-
nology. A technology-enhanced LOA intervention was designed and implemented. A quasi-experi-
ment was employed to determine the effectiveness of the LOA on students’ language proficiency. A



Zha, Ali, Tan, & Wang

follow-up focus group discussion was convened to examine LOA practices and evaluate the research
tindings. This mixed-methods research is expected to contribute to the existing body of empirical
studies by providing valuable insights into how LOA practice relates to learning outcomes and how
technology can be employed to maximize the benefits of LOA in language pedagogy. The findings
will help LOA practitioners optimize their practice with the assistance of technology and provide ad-
ditional empirical evidence of the effectiveness of LOA in enhancing learning outcomes.

RESEARCH QUESTIONS

This study aims to validate the effectiveness of technology-enhanced LOA intervention on TEVT
students’ language proficiency. In particular, it intends to examine which specific skills benefit most
from LOA practice and the role technology plays in supporting its implementation. Moreovert, it
seeks to identify LOA strategies that are both practical and effective for improving the language pro-
ficiency of vocational college students. To this end, we set out to address the following five research
questions.

RQ1. Is there a notable difference in the English language proficiency levels of voca-
tional college students before and after technology-enhanced LOA treatment?

RQ2. Is there a notable difference in language proficiency levels between students in
the intervention and control classes before and after the intervention?

RQ3. What is the effectiveness of technology-enhanced LOA on specific language
skills?

RQ4. Which specific LOA strategies are effective in improving students’ language
proficiency?

RQ5. What role does technology play in implementing learning-oriented assessment
(LOA)?

LITERATURE REVIEW

The literature on Learning-Oriented Assessment (LOA) frameworks, interventions, effects on lan-
guage proficiency, and the use of technology is reviewed in the following section, serving as a theo-
retical guide for designing the study’s intervention, rationalizing the research problems, and framing
the discussion of subsequent findings.

LEARNING-ORIENTED ASSESSMENT FRAMEWORK

Recently, there has been growing interest in integrating the LOA framework into language curricula
(M. Ma, 2023). There are three influential LOA models. Carless (2007) created an LOA model with
three components: assessment tasks as learning tasks, student involvement in the assessment process,
and feedback as feedforward. The model is primarily intended to address passive learners and the in-
tfluence of exam-oriented learning (T'sushima, 2022). Hamp-Lyons (2017) added two more key ele-
ments to the LOA framework: teacher questioning and scaffolding of performance (Hamp-Lyons,
2017). The second model is Jones et al.’s (2016) LOA cycle for language classes. The LOA cycle fo-
cuses on assessment tasks and underscores the utility of the information obtained from them (Vieng-
sang & Wasanasomsithi, 2022). According to the cycle, interaction in the classroom context encom-
passes five basic elements: task, feedback, goal, scaffolding, and emergence (Jones et al., 2016). When
engaging in a task, learners must establish specific objectives. Scaffolding refers to the support pro-
vided to students to perform learning tasks, while emergence describes the process of generating lan-
guage utterances. Tasks are important to language learning in the classroom context, as situational
tasks create purpose and meaning for language communication and are related to the elicitation di-
mension of LOA. Feedback on language performance is at the heart of the learning dimension
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(Turner & Purpura, 2016). In addition to these two models, Turner and Purpura (2016) proposed an
integrated working framework for LOA. The working framework is based on social constructivism
and emphasizes the role of social interaction in language learning. It centers on contextual dimension,
elicitation dimension, learning dimension, second-language (L2) proficiency dimension, instructional
dimension, interaction dimension, and affective dimension. In 2018, Purpura and Turner revised the
model and reconceptualized the seven dimensions (Purpura, 2021). The working framework embod-
ies the multifaceted, complex nature of LOA (Viengsang & Wasanasomsithi, 2022). Its significance
lies in providing a holistic view through multidimensional assessment (T'sushima, 2022). According to
Purpura and Turner’s (2018) LOA working model, the validity of LOA practice should be examined
across four interrelated dimensions: the extent to which the assessment tasks can elicit valid evidence
of learning, the degree to which affective and social factors mediate students’ engagement in assess-
ment, and how assessment results are interpreted and feedback can be delivered to inform instruc-
tion and promote learning. These dimensions must be considered in LOA interventions and class-
room observations. Concurrently, instructors should be trained to ensure they have adequate L2 ped-
agogical competence and content and topical knowledge (Turner & Purpura, 2016).

In addition to the three prevailing models, Chinese scholars Zeng et al. (2018) proposed a holistic
framework for LOA based on a literature review, focusing primarily on its three components. The
model is shown in Figure 1. The model illustrates the relationships among assessment of learning,
assessment as learning, and assessment for learning, and how they can promote learning and learners’
overall development and fulfill the role of certification in education. It also emphasizes the im-
portance of instructors’ and students’ understanding and experience with assessment.

Development
purpose

Learning
purpose

Certification
purpose

AfL

AalL

AoL

JUBLLISSaSSE JO SaausLiadxa
pue sBuipuesiapun sjuspnig
JUBLUSSBSSE JO Seouauadxe
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|— Learning-oriented assessment (LOA) —l
Assessment tasks Student Feedback as
as learning tasks involvement feedforward

I I I

Innovative learning environment (e.g., ACL, SDL, RBL, PBL)

Figure 1. Holistic framework for LOA (Zeng et al., 2018)

LOA frameworks, consisting of assessment for learning, assessment of learning, and assessment as
learning, can be used to guide assessment practice in and out of class, facilitating the integration of
instruction, learning, and assessment. Despite the well-developed theoretical framework of LOA,
more studies are needed in its practical domain (Banitalebi & Ghiasvand, 2023).

LOA INTERVENTIONS AND THEIR EFFECTS

Theoretically, LOA practice could facilitate learning in several ways. LOA proponents believed that it
promoted long-term learning and professional achievement by focusing on tasks and engaging stu-
dents in assessment and feedback, which helps develop their evaluative skills and, therefore, eases the
tension between learning and assessment (Gebril, 2018; Wicking, 2017). Catless (2015) contended
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that LOA has positive effects on both the quantity and the quality of interactions (Estaji & Safari,
2023). It helps promote the systematicity of the learning process, making it more curriculum-oriented
(Gao, 2017). It can also help learners enhance their autonomy, develop lifelong learning and prob-
lem-solving skills, and boost their self-confidence (Bin Mubayrik, 2020; Fazel & Ali, 2022). However,
most of these studies employed qualitative or theoretical approaches rather than experimental ones.
They focus simply on students’ or teachers’ perceptions or on researchers’ or teachers” hunches.
Most of them are not triangulated by multiple sources.

In addition to theoretical arguments regarding the benefits of LOA for general education, empirical
studies have demonstrated that LOA can help enhance multilingual language skills (Saville, 2019).
Studies have reported that LOA has positive effects on oral proficiency (e.g., Al-Rashidi et al., 2022;
Matyakhan et al., 2024), writing skills (e.g., Exr & Farhady, 2023; Hamzelou et al., 2022), and linguistic
knowledge, especially pronunciation, lexical, and syntactic knowledge (e.g., Navaie, 2018; X. Yang,
2020). Matyakhan et al. (2024) developed a learning-oriented oral communication assessment model
that exerted a positive effect on language use, including range, accuracy, fluency, interaction, coher-
ence, and pronunciation. The model highlighted designing learning and assessment tasks and activi-
ties based on real-world scenarios, developing students’ self-assessment expertise by allowing them to
monitor and assess their own performance, and involving students in peer assessment and feedback.
The LOA intervention effectively improved Thai students’ fluency through self-reflection and peer
assessments. The interaction with peers during peer assessment and the repeated giving and receiving
teedback from peers were also found to positively impact students’ oral fluency (Matyakhan et al.,
2024). In a quasi-experimental study conducted by Er and Farhady (2023), self-regulated learning
tasks, as well as peer and group tasks, were implemented as primary interventions. The study empha-
sizes the integration of computer-assisted collaboration, patchwork text assessment, self- and peet-
assessment, and feedback mechanisms, which were posited to enhance learners’ self-directed learning
capacities and enhance their writing performance. Navaie (2018) provided robust empirical evidence
that the use of formative assessment for multiple purposes — such as measuring learning outcomes at
specific stages, promoting learning, and informing instructional decisions — can effectively enhance
language learners’ pronunciation skills. The study further highlights the value of engaging both teach-
ers and students in the assessment process and integrating formative and summative approaches, in-
cluding peer- and self-assessment, to foster sustained improvement in learners’ pronunciation perfor-
mance. Collectively, this body of research underscores the pedagogical potential of formative partici-
patory assessment in fostering learners’ metacognitive awareness and improving performance out-
comes.

However, the evidence for this is inconsistent. Viengsang and Wasanasomsithi (2022) tested the ef-
fectiveness of LOA in improving Thai undergraduate students’ reading ability. The in-house language
proficiency tests administered before and after LOA implementation exhibited no significant differ-
ences. Nevertheless, an analysis of students’ journals revealed that the LOA practice may help pro-
mote learning by improving learners’ confidence, motivation, and self-directedness. According to the
research, above better performance in tests, the benefit of the practice lies more in the fact that stu-
dents are provided with more opportunities to reflect on which language or learning skills need im-
proving and how to improve, what they have learnt, and how far they are from the objectives, which
may benefit their lifelong learning (Viengsang & Wasanasomsithi, 2022). Moreover, other studies
have claimed to help develop evaluative expertise (Estaji & Safari, 2023; Kim, 2022; Viengsang &
Wasanasomsithi, 2022), cognitive knowledge, and metacognitive ability in writing (X. Yang, 2020), as
well as skills such as communication and collaboration by increasing classroom interactions, students’
engagement, and ability to identify their learning gaps (Viengsang & Wasanasomsithi, 2022).

USE OF TECHNOLOGY IN LOA

Educational technology is advantageous for delivering learning materials, promoting classroom intet-
action, and assessing learners (Meccawy et al., 2023). Recent developments in information and
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communication technology (ICT) have made the adoption of technology in educational settings more
widespread, not only in the learning process but also in assessment (H6l & Akman, 2023). According
to Voss (2021), technology can be strategically harnessed to operationalize the LOA’s pillar principles
in a language learning context.

Specifically, it enhances the efficiency of assessment task development, empowers student involve-
ment in evaluative processes, diversifies the delivery of feedback, and deepens student engagement
with it (Voss, 2021). With respect to the principle of designing language assessment tasks for lan-
guage learning, corpus-based linguistic analysis tools are leveraged to assist instructors in identifying
the distinct patterns of the target language and language learners’ interlanguage profiles, which not
only facilitates instructors in establishing attainable learning objectives but also strengthens the valid-
ity of assessment tools in measuring students’ ability to use language in authentic contexts (Voss,
2021; Yoqubovna, 2025). For instance, eye-tracking technology provides a window into students’
cognitive processes, enabling instructors to refine assessment design by observing learning patterns.
Moreover, authoring tools and Learning Management Systems (LMS) optimize the delivery of assess-
ment tasks and the embodiment of inputs through multimedia protocols (Voss, 2021). Regarding stu-
dent engagement, technology facilitates collaborative peer- and self-assessment by providing multi-
user platforms equipped with evaluative scaffolding such as vocabulary profiles, performance rubrics,
and automated feedback reports. As for the LOA feedback principle, integrating technology im-
proves the efficiency of delivering feedback and tracking students’ responses to it (Voss, 2021).

The most conspicuous affordance of technology in learning-oriented language assessment is its ca-
pacity to assist instructors in documenting and monitoring collaborative interaction, thereby enabling
the tracking of students’ learning progress and their second-language development (Jones et al.,
2016). In this way, instructors can better understand how students engage with feedback, allowing
them to monitor students’ responses and adjust their instructional strategies promptly. However,
technologies such as educational data mining and learning analytics have not been fully employed in
practice to inform teaching and enhance learning (Guo et al., 2021). Concurrently, there is limited
discussion at the pedagogical and governance levels (Butler-Henderson & Crawford, 2020). Further
research is needed to determine whether technology-enhanced language assessment effectively facili-

tates the development of the underlying constructs and fosters better practice in terms of accuracy
and authenticity (Sadeghi, 2022).

In China, the incorporation of cutting-edge technologies has significantly transformed the landscape
of educational instruction and assessment. To explore the feasibility of the technology-enhanced
LOA framework, Chinese researchers conducted experiments in Chinese, mathematics, and English
classes taught by artificial intelligence (Al) teachers in a primary school (Ruan et al., 2021). In this re-
search, Al technology served crucial dual functions. First, it is used for comprehensive data collec-
tion, gathering quantitative metrics from quizzes and classroom behavioral observations, and analyz-
ing qualitative data derived from system logs and student self-reports. Second, Al is engineered to
provide productive, instantaneous feedback. In the classroom, the Al system delivered precise evalu-
ations of student responses, offering instant feedback to both students and educators. This immedi-
ate analysis empowers teachers to deliver just-in-time instruction and promptly adjust their pedagogi-
cal strategies (Ruan et al., 2021).

The recent emergence of Al models, such as DeepSeek, has enhanced the accessibility of assessment
technologies and expanded the potential for LOA. According to Wu (2025), Al is leveraged to gener-
ate three-dimensional error analysis reports that diagnose students’ misconceptions and map them to
specific knowledge gaps for targeted pedagogical remediation in China’s primary schools. Based on
these assessment results, personalized learning pathways are designed to guide each student’s pro-
gress toward subject-matter mastery (Wu, 2025). The applications of Al in assessment effectively
support the design of assessment tasks, the analysis of learning data, the tracking of learning pro-
cesses, and the provision of instant feedback (Wu, 2025). However, this focus on automation often
neglects crucial pedagogical elements, such as active student involvement in assessment and their
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meaningful action upon feedback, which risks fostering superficial learning and a grade-oriented
mindset. Thus, it is essential to explore the use of technology to augment the potential of assessment

while overcoming constraints to achieve “revolutionary” progress (Chapelle & Douglas, 2006; Voss,
2021).

While technology supports LOA, its implementation is not without challenges. The rise of Al tech-
nology invites scrutiny regarding academic integrity and the potential for students to manipulate au-
tomated systems for unfair advantages. Studies demonstrate a rise in cheating rate in technology-sup-
ported assessment contexts (Janke et al., 2021; Ozdem-Mertens & Orhan, 2023). Students may
demonstrate academic dishonesty and a lack of motivation and engagement during formative assess-
ment (Ko & Rossen, 2017). Moreover, Voss (2021) warned that the use of automated writing systems
may encourage students to mimic algorithmically favored patterns rather than fostering communica-
tive skills in authentic contexts. Technology integration challenges may include insufficient ICT infra-
structure, user anxiety and resistance to change, lack of management support, and loss of personal
contact. In this domain, the Unified Theory of Acceptance and Use of Technology (UTAUT), which
synthesized eight prominent models into one single framework, can be employed to diagnose and
overcome the technology barriers through its four core determinants: performance expectancy, effort
expectancy, social influence, and facilitating conditions (Pan & He, 2024). Overall, the application of
cutting-edge technology in assessment remains a novel and under-researched area, despite some in-
terest from educators.

LANGUAGE PROFICIENCY AND PEDAGOGICAL PRACTICE IN CHINA

From the perspective of second-language or foreign-language learning, English language proficiency
is a multidimensional construct comprising multiple interrelated components (Yoon & Bhat, 2018). It
can be conceptualized as the competence to use the English language to create and convey meaning
in both written and spoken contexts (Council of Europe, 2020). Two major trends can be identified
in conceptualizations of language proficiency: one foregrounds the underlying and interrelated lin-
guistic and cognitive traits of the language user, whereas the other emphasizes the functional ability
to use language effectively to complete tasks in specific contexts (Zuafliga, 2024). Accordingly, these
two perspectives are manifested in language proficiency assessment practices, with one approach pri-
oritizing the measurement of learners’ linguistic competence and the other focusing on their perfor-
mance in communicative contexts. While learners’ undetlying competence tends to be relatively sta-
ble, their performance, understood as the manifestation of this latent competence, is often context-
specific; therefore, it is reasonable to assess both linguistic competence and communicative skills. In
China’s vocational colleges, students are encouraged to take the Practical English Test for Colleges
(PRETCO), a nationwide standardized English proficiency test created in line with the Basic Require-
ments for English Curriculum of Higher V ocational and Technical Education (Ministry of Education of the
People’s Republic of China, 2021) and the economic and social needs for language use. It primarily
assesses grammatical and syntactic competence as well as listening, reading, writing, and translation
skills (Chen, 2022). Unfortunately, despite the pedagogical and administrative endeavors in China’s
vocational colleges, in general, students’ English language proficiency has remained relatively low,
manifested by poor communicative skills in oral and written English (J. Li & Paulino, 2025; R. Yang,
2023), a significant disparity among language skills and deficiency in language development (Jiang &
Qu, 2024).

To enhance vocational college students’ language proficiency and prepare them for future careers,
China’s Guidelines on the Formulation and Implementation of 1V ocational and Technical Training Programs rec-
ommend that colleges adopt innovative instructional approaches, such as flipped classrooms,
blended learning, and integrated learning, and integrate technology and digital resources to transform
classroom teaching (Yuan & Moran, 2018). In response, technology-assisted flipped classroom mod-
els have been operationalized in China’s vocational colleges, especially in English classes (Zuo, 2016).
Recent research rationalizes the integration of the work process into the curriculum of English for
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Special Purpose to improve the TEVT students” employability (J. Ma, 2025), while another study ex-
periments on a project-based flipped learning model to improve TEVT’s ability to solve practical
problems through effective English communication (Y. Yang & Mohd Ahyan, 2025). These efforts
reflect a transformation from traditional, subject-heavy teaching to a model focused on student needs
and career readiness. However, teachers also faced significant challenges in localizing the practice.
One conspicuous challenge lies in the grade-prioritized mindset and the overemphasis on summative
assessment, which are incapable of reflecting students’ achievement in skills such as critical thinking,
problem-solving, and communication (Yuan & Moran, 2018). While recent research emphasizes cur-
riculum and instructional reform, it often overlooks a critical gap. Despite the shift toward student-
centered learning, assessment remains largely teacher-dominated rather than learning-oriented.

METHOD

A proliferation of studies has examined how assessment can facilitate teaching and learning in the
language classroom. However, due to its interdisciplinarity, complexity, and rich contextualization,
diverse research methods are harnessed to conduct language assessment and LOA research (Tsu-
shima, 2022). As the research aims to explain the cause-and-effect relationship between LOA and
language learning outcomes, while also exploring the specific LOA strategies that contribute to these
effects, a quasi-experimental pretest—posttest design with non-equivalent groups, complemented by
tollow-up focus group discussions, was adopted (Creswell & Plano Clark, 2018). In the quantitative
phase, a pretest-posttest comparison was conducted to identify potential differences in proficiency
test results following the introduction of the LOA invention. As participants generated multiple data
points, the means of the two test scores across participants were calculated to represent the interven-
tion effect. However, the pre-test and post-test experimental design could not rule out the possibility
that factors other than the intervention may have led to changes in mean scores. Thus, in this re-
search, a between-groups experiment was proposed to address RQ1, RQ2, and RQ3. The qualitative
phase was designed to complement the quantitative investigation.

The results of the quasi-experiment were used to inform the plan for the qualitative phase, identify-
ing which questions needed further exploration and who should be involved to provide a good expla-
nation for the quantitative findings (Creswell & Plano Clark, 2018). In this research, the quasi-experi-
ment yielded findings on changes in TEVT students’ language proficiency; however, it remains un-
known what factors might contribute to these changes. To address RQ4 and RQ5, a focus group dis-
cussion was held in which both teachers and observers shared their perspectives on LOA practices.
This is because, compared to individual interviews, focus groups allow for more efficient data collec-
tion, yielding richer insights (Chang & Hsu, 2006). Teacher participants were asked about their expe-
rience implementing the intervention, focusing on which specific LOA strategies were effective in
improving students’ language proficiency, the challenges they encountered, and the role technology
played in LOA practice. Observers’ reports and LMS logs were employed to verify the findings from
the focus group. Finally, the results from both the quantitative and qualitative phases were discussed,
and an integrated conclusion was drawn.

This explanatory sequential mixed-methods design could yield sufficient evidence to delve into and
document emerging innovation in assessment practice in authentic pedagogical contexts. Rather than
secking casual generalization through a fully randomized experiment, this research was deliberately
framed as an exploratory investigation. It generated inchoate empirical insights into the implementa-
tion and pedagogical potential of incorporating LOA into flipped instruction in understudied voca-
tional English classes and in emerging instructional practices. The multiple data sources from the
mixed-methods research were likely to yield credible, contextually rich evidence of the workability
and instructional value of the innovative practice, as well as the substantial benefits to the students
involved. This empirical evidence is adequate to inform LOA practice, sharpen theoretical assump-
tions, and serve as a source of reference for large-scale or randomized experimental research.
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Quantitative phase

Zha, Ali, Tan, & Wang

In the quantitative phase, the two groups, selected via purposive sampling as outlined in the previous
section, are assigned to different treatment conditions. One was taught with the current flipped class-
room instructional model, and the other with the LOA-integrated flipped classroom instructional
model. Given the most rigorous between-group design, a randomized experiment may disrupt class
sessions (Creswell & Guetterman, 2019). Because only intact groups were available to the researcher,
a quasi-experimental procedure was implemented. However, to mitigate potential bias inherent in
quasi-experimental research, the two groups were randomly assigned to intervention conditions. As
shown in Figure 2, the design includes both pre-tests and post-tests, as well as between-groups obser-
vations. The intervention conditions were assigned randomly to the four intact classes.

Control Group

Experimental Group

V-01034d
SFANSVIN

Weekl 1 (two intact classes, n=58) P (two intact classes, n=61)1  Weekl
orientation 1 | retest J I' orientation
| I
1 @ I Week 2-4
Week 2-4 1 I Unit1
Unit1 | Instructional mode LOA intervention 1
: I_ Unit test
Unit test — Pre-class Self-directed learning Assessment of learning & :
1 session & practice ~-| feedbackas feedforward |, Week4-6
Week 4-6 1 1 Unit2
Unit2 I 1
QB < | |_gpwen
5 O | Unit test : In-cl Guided learning & Assessment for learning :_ AIRERS
29 I n-class Scenario-based . & learning task as I
"'EJ x Week 7-9 session application assessment task Week 7-3
Unit 3 1 1 Unit3
| |
Unit test 1 | I_ Unit test
1 AT I Assignment & Assessment as learning | 1
Week 9-11 : ter-class Assgessment -| & student engagement : Week 9-11
Unit4 1 session in assessment | Unit 4
| |
Unit test —— @ I — Unit test
I I
Wegk 12 : posttest : Weqk 12
review o L J v review

Figure 2. Pretest-posttest between-group quasi-experiment design

To avoid disrupting the normal pedagogical schedule, according to the current semester’s academic
calendar, the experiment was conducted from week 6 to week 17, when English classes were sched-
uled. In wecek 6, orientation was provided to experimental groups to inform them of what the course
intended to achieve, what they needed to do to achieve the goal, what resources or software they
could access to help them achieve the goal, and how they were to be assessed for their success at the
end of the course. The modified PRETCO-A test was administered to both the experimental and
control groups before and after the LOA intervention. Data was collected for analysis.

As illustrated in Figure 2, both groups operated under a flipped classroom framework structured into
three distinct sessions: self-directed learning and initial practice in a pre-class session; guided learning
and scenario-based applications in an in-class session; and assignments and formal assessments in an
after-class session. The primary pedagogical variable distinguishing the two groups was the method-

ology and integration of assessment. In the experimental group, a technology-enhanced LOA frame-

work was practiced. Conversely, the control group used a conventional assessment model comprising

standard formative and summative evaluations. As illustrated in Table 1, the experimental and con-
trol groups differed in the use of the medium, assessment strategies, assessment tasks and items, and
teedback delivery and quality. E-assessment tools such as automatic grading systems, authoring tools,
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test editing, settings, e-proctors, and result reporting were used in experimental classes to support
bite-sized assessments like vocabulary and grammar quizzes and reading skills tests, provide instant
quantitative and qualitative feedback for writing and translation assignments, and record and present
assessment results to help instructors and students make informed decisions. Concurrently, Al-gener-
ated learner profiles were created to systematically capture students’ performance across individual
assignments and collaborative activities, including online discussions, group presentations, and class-
room interactions, thereby enabling the monitoring of learning progress and identification of learning
gaps. In essence, the experimental groups differed from the control groups in that every facet of the
assessment served the primary purposes of fostering learning and driving future behavioral change

(Gebril, 2021).
Table 1. Comparison of technology and
assessment protocol for experimental and control groups
Feature Experimental group Control group
Medium Digital LMS &
MOOC v v
Interactive tools v v
E-assessment tools v X
Al-generated
X
learner’s profile v
Assessment Peer assessment v X
strategies
Self-assessment X
Product-oriented as-
sessment v v
Process-oriented as- Used for learning purposes; To measure students’ learning
sessment learning-otiented progress, instruction-otiented
Low-stakes, bite- 5-10 minutes priot to every Once for each unit
sized assessment face-to-face session & once
for each unit
Assessment Difficulty Appropriate and manageable, Consistent to ensure comparability
tasks and items aligned with feedforward
Content and type Varied, interactive, Standardized, primarily written,
collaborative, and matched conventional tests, consistent to
with the intended learning ensure comparability
outcome
Feedback Timing Timely, regulatly Delayed or skipped
Quality Actionable, written, qualitative | Oral, quantitative grades
Reach Both individual and general Only general in class
via LMS or in class
Follow-up Action upon feedback is Action upon it is not necessarily
required and tracked required
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Prior to the intervention, teacher participants received training in the core principles and strategies of
LOA, with particular emphasis on designing effective assessment tasks and providing constructive
feedback within a vocational English curriculum. To isolate the intervention’s impact and minimize
the influence of extraneous variables, both the experimental and control groups were taught by the
same instructors. A shared instructional model, detailed lesson plans, and collaboratively developed
assessment rubrics were provided to ensure uniformity in instructional practice and LOA strategies.
Furthermore, the two cohotts followed identical curricula, adhered to the same syllabus, used unified
instructional materials and assessment tasks, and shared nearly identical timelines across expetimental
classes. This design ensured that any observed differences in learning outcomes could be explicitly
attributed to the nature of the assessment strategies rather than variations in teaching style or core
content. Throughout the intervention, regular coordination meetings were held on Thursday after-
noons at intervals of three to four weeks to discuss instructional practices and address implementa-
tion issues, while periodic classroom observations were conducted by two associate professors and
experts in language assessment in a vocational college to monitor conformity to the instructional de-
sign and to understand students’ responses to the intervention better.

Qualitative phase

Following the quasi-experiment, qualitative exploration was undertaken. In a focus group, two
teacher participants shared their experiences with the LOA intervention, including how they imple-
ment it in and out of the classroom, their perceptions of students’ reactions to the intervention, and
their insights into the practice’s success and failure. Likewise, the two classroom observers shared
their perceptions of teachers” LOA practice, students’ responses to teachers’ instruction, and reflec-
tions on the causes of the experiment’s success or failure. The focus group discussion was conducted
online via Tencent Meeting, which automatically transcribes and summarizes the key points and each
speaker’s contributions.

PARTICIPANTS

As the study intended to examine the effect of LOA in the specific context of TEVT English classes
in Central China, the study’s population was constrained to first-year non-English majors from pri-
marily public TEVT institutions at the tertiary level, which constitute the majority in the region. They
were enrolled in three-year vocational and technical programs, majoring in 19 fields of TEVT granted
by the Ministry of Education of the People’s Republic of China. This cohort of students typically en-
tered vocational or technical colleges with elementary to lower-intermediate English proficiency (ap-
proximately CEFR A2-B1), even though they had started learning English in Grade 3 and had been
learning it continuously for 6 to 9 years. They gained admission to TEVT institutions primarily
through one of the two tracks: the national entrance exam for academic colleges and universities
(Gaokao) or the entrance exam for vocational colleges (TEVT Gaokao). They had been exposed to
an exam-oriented culture with a strong emphasis on summative assessment for years. At China’s
TEVT institutions, the assessment and instruction practice of English course are guided by the Eng-
lish Curriculum Standard for Higher 1 ocational Edncation (Ministry of Education of the People’s Republic of
China, 2021) issued by the specialized administrative authority. According to the Curriculum Standard,
the English course is a compulsory course for all first-year students. English classes typically range
from 30 to 100 students, and weekly hours are usually limited to 1.5-4.5 hours. However, free online
English learning courses are accessible to all students for independent study. The blended instruction
model, particularly the flipped classroom model, has been prevalent in TEVT since 2014.

Among the 749 vocational colleges in central China, one vocational college with approximately 4,000
freshmen was selected as the research site. Each class consisted of 30-40 desired participants, which
is the average size of vocational colleges and classes in central China. To justify the sample size, the
G*power calculator was used to determine the required sample size for the two-group independent-
samples t-test. The results showed that 30 participants per group were sufficient for the study. As the
intact classes available for the research consisted of around 30 students, two intact classes per group
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were an optimal setting for the research, allowing for possible dropouts during the experiment or in-
valid responses. Students’ high school academic backgrounds and English scores in the Gaokao were
used as important criteria for selecting potential participants. To avoid extraneous variables, the stu-
dent participants from the four intact classes were taught by two teachers at two separate campuses
of the same vocational college. Consent was obtained from student participants before the experi-
ment. They were well informed about the research objectives, potential benefits, and risks of partici-
pating, and their freedom to withdraw at any time. They were assured of the confidentiality of their
privacy and that their data would be used only for this research purpose. The four intact classes were
randomly assigned to the control group and the experimental group and randomly assigned to be un-
der the instruction of the two teachers by flipping a coin. The details of the student participants are
as in Table 2.

Table 2. Detailed information about participants

Average Duration of the Total
Class Group Faculty a eg Gender intervention period credit
g p hours
Ph tical | Control Biological M: 4
A aimgfﬁucf I s Elo ogica 18+ | F:26 Null 60
arge % ass group ngmeermg TOtﬂli 30
Control M: 3
Finance Class 1 ((’) © Business 18+ | F:25 Null 60
group Total: 28
Ph tical | Experimental | Biological M: 3
\ ifg;eucf ) Xperimen v o .Oglcrin 18+ | F:28 12 weeks 60
arketing Class group ngineering Total: 31
Experimental M: 5
Finance Class 2 Xpermen Business 18+ F: 25 10 weeks 60
group Total: 30

As shown in Table 2, all the student participants aged above 18 years old. Although there was an ap-
parent gender imbalance within the classes, no significant difference in the gender distribution was
observed between the experimental groups and the control groups.

The participants of a quasi-experiment involve both the teacher and students. Two teachers from the
same vocational college volunteered to participate in the research, both of whom were senior lectur-
ers with over 15 years of experience in English teaching in vocational colleges. Teacher A was more
experienced than Teacher B, as teaching had been her primary role since 2007, while Teacher B had
other responsibilities in addition to teaching. Moreover, teacher A had been engaged in the pedagogi-
cal reform based on the flipped classroom since 2014, while teacher B had less experience with the
flipped classroom practice.

INSTRUMENTS

The study selected the modified PRETCO (Level A) as a measure of participants’ language profi-
ciency, primarily because the national criterion-referenced English proficiency test is explicitly de-
signed for non-English majors from vocational colleges and aligns with the English curricula of most
vocational colleges. In designing the test, the Testing Committee of PRETCO has referred to the
Basic Requirements for English Curriculum of Higher 1V ocational and Technical Education Ministry of Educa-
tion of the People’s Republic of China, 2021), according to which English learners in vocational
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colleges should have good English communicative skills to ensure they can meet the challenges in the
workplace. PRETCO has been in operation for more than two decades, with approximately 3 million
test takers each year (Chen, 2022), and is the most influential and authoritative English language pro-
ficiency test among vocational colleges. It is held twice a year, in June and December, respectively,
and is divided into two levels: Level A and Level B. The Level A test is the standard requirement for
workplace communication, while the Level B test is the minimum requirement (Chen, 2022).

In general, the test is suitable in terms of difficulty and content as a measure of English language pro-
ficiency for vocational college students. PRETCO-A consists of five parts, namely listening compre-
hension, vocabulary and grammar, reading comprehension, translation, and writing. Without modify-
ing the test framework, the researcher subtracts the number of questions in each part to ensure stu-
dents can finish the test within 1 hour. The modified test includes 39 items. Part 1, reading compre-
hension, includes 3 short dialogue questions, 2 long dialogue questions, and 10 blanks to fill in a sin-
gle passage, accounting for 20% of the total score. Part 2, vocabulary and grammar, consists of 10
multiple-choice questions and 5 blank fillings, accounting for 30% of the total score. Part 3, reading
comprehension, includes one passage with 5 multiple-choice questions, followed by one piece of
practical text with 5 questions, for a total of 25%. Part 4, translation, includes three sentences fol-
lowed by three choices, for a total of 9%. Part 5, writing, requires students to write a letter, which ac-
counts for 16%. In assessing writing, the researcher refers to IELTS writing rubrics (band description
<public version>), in which task achievement accounts for 25%, coherence and cohesion for 25%,
lexical resource for 25%, and grammatical range and accuracy for 25%.

To assess the reliability of the language proficiency test, two tests were administered to the same co-
hort of students at an interval of about 4 weeks; 240 volunteers participated in the tests. The tests
were taken online via the LMS; raw data on total scores and scores for each sub-section of listening
comprehension, vocabulary and grammar, reading comprehension, and writing were collected and
entered into SPSS for analysis. Test-retest reliability procedures were conducted using SPSS to calcu-
late the correlation between the two test scores. The analysis yielded a Cronbach’s alpha of 0.861, ex-
ceeding the conventional threshold of 0.70. This indicates a high level of internal consistency be-
tween the test (pre-test) and retest administration (post-test). The Intraclass Correlation Coefficient
(ICC) for single measures was 0.748, with a 95% confidence interval ranging from 0.673 to 0.808,
while that for average measures was 0.856, with a 95% confidence interval ranging from 0.804 to
0.894. The F-test results (F = 6.946, p < 0.001) indicate that these correlations are statistically signif-
icant. The results confirm that students’ ranking remained consistent throughout the two tests. Thus,
it can be concluded that the instrument is a reliable tool and could yield reproducible results with a
low margin of measurement error.

STATISTICAL ANALYSIS

In this research, the pretest-posttest between-group quasi-experimental design was used to provide
robust evidence on the effectiveness of LOA in improving the language proficiency of TEVT stu-
dents. To this end, the LOA intervention was administered to two intact classes from different facul-
ties, while two additional intact classes served as the control condition. A preliminary analysis was
conducted to verify the assumptions for parametric testing, including tests of normality (Shapiro—
Wilk) and homogeneity of variances (Levene’s test), using SPSS 26. Upon confirming the suitability
of the data, both overall language proficiency scores and sub-skills test scores were analyzed by com-
paring pre-test and post-test means and the mean differences between the experimental and control
groups.

When the data are normally distributed, paired-samples t-tests should be run on data from both the
experimental and control groups to determine whether there are differences between pre-test and

post-test scores within each group. In the meantime, an independent-samples T-test should be con-
ducted to determine whether there are differences in post-test results between the experimental and
control groups, given that the pre-test scores are not significantly different between the two groups.
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When data are not normally distributed or are ordinal, nonparametric tests should be used. If the
case is valid, the Mann-Whitney test shall be used to assess differences between the control and ex-
perimental groups. At the same time, the Wilcoxon Signed Rank test should be used to assess differ-
ences between pre-test and post-test scores within each group. When analyzing data, several factors
beyond statistical significance should be considered. The effect size should be calculated to evaluate
the strength and importance of the difference between the two groups. As t-tests in SPSS do not
provide the value of the effect size, G¥Power was used to compute effect sizes. Meanwhile, p-value,
Type I error, Type 2 error, and power of a test should also be taken into consideration in analyzing
and interpreting results.

Following the quasi-experimental phase, a focus group discussion was conducted with teacher partic-
ipants and classtoom observers to obtain qualitative insights into their experiences and perceptions.
The discussion was recorded and transcribed using Tencent Meeting, which also generated an auto-
mated summary of the session. The resulting qualitative data, including the verbatim transcript and
system-generated summary, were systematically analyzed through descriptive and content analysis to
identify effective LOA strategies, challenges, and the role of technology, aligned with the study’s re-
search objectives.

RESULT

Overall, the mixed study indicates that the LOA intervention had a positive effect on TEVT stu-
dents’ language proficiency; however, the effect did not reach statistical significance. Nevertheless,
significant effects were observed on English writing skills, with the experimental groups outperform-
ing the control groups. The follow-up discussion highlighted the positive effect of meticulously de-
signed peer assessment, effective feedback, and well-structured self-assessment and self-reflection in
improving students’ learning outcomes and self-directed learning skills.

OVERALL EFFECT OF INTERVENTION ON LANGUAGE PROFICIENCY

In this study, the integration of LOA in flipped classroom ate assumed to be factors that may explain
variation in language proficiency. The LOA embedded instructional mode is the independent varia-
ble, and language proficiency level is the dependent variable. The study compared the mean of two
groups: the experimental group (with LOA elements) and the control group (without LOA elements)
in terms of language proficiency. To do so, first of all, the normality and homogeneity of data col-
lected from both language proficiency tests need to be assessed to determine an appropriate statisti-
cal test for further processing,.

Preliminary analysis

Prior to performing formal data analysis, several assumptions need to be checked to determine
whether the data is suitable for parametric analysis or non-parametric analysis. Language proficiency
test scores were measured on a continuous scale with fixed increments between values, but without a
true zero point (Powers et al., 2017), which met the first assumption. They were then checked for
normality and whether their distribution across both the experimental and control groups is compa-
rable or not (Greasley, 2008). To check normality, in this research, visual inspection was performed
using a histogram, and statistical testing was conducted using the Kolmogorov-Smirnov (K-S) or
Shapiro-Wilk (S-W) tests (Roni et al., 2019). The normality test results for the students’ language pro-
ficiency test scores in the study are presented in Table 3.
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Table 3. Tests of normality

Kolmogorov-Smirnov? Shapiro-Wilk
Class Statistic df Sig. Statistic df Sig.
Pretest Control group 0.110 58 0.176 0.973 58 0.216
Experimental group 0.079 61 0.200* 0.953 61 0.020
Posttest | Control group 0.097 58 0.200* 0.964 58 0.080
Experimental group 0.099 61 0.200% 0.970 61 0.133

* This is a lower bound of the true significance.
a. Lilliefors Significance Correction

As shown in Table 3, the significance level for S-W and K-S tests for the two classes was 0.176, 0.2,
0.2, 0.2, and 0.216, 0.020, 0.080, and 0.133, all of which were above 0.05 except for the pretest results
of the experimental group. The non-significant value of above 0.05, or less stringently above 0.01,
indicated the normal distribution of pretest and posttest scores for both experimental groups and
control groups. The results were further supported by the histogram, which showed a slightly skewed
distribution, and by the Normal Q—Q plots of the two test scores of the two groups. Most points
closely followed the reference line, with only minor deviations at both ends of the pretest distribu-
tion. These deviations are acceptable, indicating an approximately normal distribution, particularly
given the robustness of the statistical tests employed (S. Yang & Berdine, 2021).

As to the second assumption concerning the homogeneity of variances, SPSS was used for statistical
analysis, which provided a built-in correction to address the potential violation of this assumption
(Gliner et al., 2017). Thus, in this research, parametric data analysis was run to test the hypothesis.

Paired sample T-test result

Following the Normality Test, inferential statistics were run. The research sets out to test the effec-
tiveness of the LOA intervention on vocational college students’ language proficiency. Two versions
of PRETCO-A, a high-stakes English proficiency test specifically designed for vocational colleges,
were administered to both the control and experimental groups before and after the intervention. To
test whether language proficiency improved before and after the intervention, paired-samples t-tests
were conducted to compare pretest and posttest mean differences. Prior to the comparison tests, it is
essential to ensure that the pretests and posttests were from the same sample. To this end, the corre-
lation tests were conducted. The output generated from the test is as follows in Table 4.

Table 4. Paired samples statistics

N Correlation Sig.
Control group pretest & posttest 58 0.348 0.007
Experimental group pretest & posttest 61 0.452 0.000

As shown in Table 4, the P values of the pretest and posttest scores for both the control group and
the experimental group were below 0.05, indicating that the pretest and posttest scores were signifi-
cantly related and came from the same subjects.

Table 5 shows that the mean difference between the pretest and posttest scores was 19.379 for the
control group and 21.115 for the experimental group. The two-tailed significance values for both the
control group and the experimental group were 0.000 (p < 0.05), indicating statistically significant
differences between the pretest and posttest scores in both groups. It further indicated that both
flipped classroom instruction plus conventional formative and summative assessment and the LOA-
integrated flipped classroom approach yielded a positive effect on TEVT students’ language profi-
ciency.
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Table 5. Paired samples test

Paired differences

95% confidence Sig. (2-
sd. | S | interval of the €] 9 ailed
Mean . . error .
deviation mean difference
Lower | Upper
Lol Posttest= | 19309 | 15657 | 2056 | 23496 | 15262 | 9426 | 57 | 000
group pretest

Experimental | Posttest-
group pretest

21.115 13.901 1.780 | 24.675 | 17.554 | 11.863 | 60 .000

When differences are found between two groups or two sets of data from a single independent sam-
ple, it is crucial to calculate the effect size to assess its practical significance and statistical power
(Ambarcioglu, 2021; Bickman & Rog, 2009). Among the measures for calculating effect size, Cohen’s
dz value is particularly well suited to paired or within-subjects designs, as it accounts for within-par-
ticipant variability. (Bartlett, 2019). Cohen’s dz value is calculated with the formula

Mg
where the mean values of the difference scores are divided by the standard deviation (SD) of the dif-
ference (Dankel & Loenneke, 2021); when the mean difference was divided by SD, for the experi-
mental group, Cohen’s dz was 1.52 (Mair=21.115, SDair=13.901). In contrast, for the control group,
Cohen’s dz was 1.24 (Mair=19.379, SDairr=15.6573). Both demonstrated a large effect size, suggesting
substantial pretest-posttest improvements. It could be concluded that both control groups and exper-
imental groups demonstrated significant improvements in language proficiency over the 12 weeks of
language learning. These findings suggested that both LOA-embedded and formative -summative as-
sessment-embedded flipped classroom approaches positively influenced students’ language profi-
ciency. However, it remained uncertain what might be held accountable for the improvement.

Independent sample t-test

An independent-samples t-test was then conducted to determine whether the intervention was re-
sponsible for the improvement. To this end, a comparison of pretest mean scores between the con-
trol and experimental groups was conducted to determine whether any significant differences existed
before the intervention. Given the absence of a significant pretest difference between the experi-
mental and control groups, any significant posttest difference can reasonably be interpreted as evi-
dence of an intervention effect. If significance was found in pretest scores and baseline equivalence
could not be assumed, analysis of covariance (ANCOVA) should be used to examine posttest out-
comes, with pretest scores as a covariate to control for baseline differences.

As shown in Table 6, Levene’s test for equality of variances for pretests (Sig. = 0.326) and posttests
(Sig. = 0.271) yielded p-values greater than 0.05, indicating that equal variances can be assumed.
Thus, the assumption of homogeneity of variances was met, indicating that the two groups exhibited
comparable variability in their test scores. Levene’s test result, assuming equal variance, revealed that
the significance values from the two-tailed tests for the pretest (p = 0.427) indicated no significant
difference between the groups. Accordingly, posttest scores were compared using an independent-
samples t-test. The results, however, showed that the difference between the experimental and con-
trol groups was not statistically significant (p = 0.930). This indicated that when the experimental and
control groups began with comparable levels of language proficiency, no statistically significant dif-
ference (p = 0.930) was observed between their test scores after 12 weeks, even though the experi-
mental group showed a slight improvement in mean posttest scores compared to the control group.
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Table 6. Independent samples test

Levene’s test
for equality t-test for equality of means
of variances
95% confidence
Sig. Mean Std. etror interval of
F Sig. T df |(2-tailed)| difference | difference | the difference
Lower | Upper
Equal
Pretest |variances | 0.971 | 0.326 | 0.796 | 117 | 0.427 1.4836 1.863 -2.206 5174
assumed
Equal
Posttest [vatiances | 1.225 | .271 [-0.088| 117 | 0.930 -0.2518 2.853 -5.901 5.398
assumed

Also, the effect size was calculated to demonstrate the magnitude of the difference between groups.
Eta squared (n?) was used to measure the variance of the dependent variable, language proficiency,
which was explained by an independent variable or factor, LOA intervention (Yagin et al., 2024). The
formula used is as follows: The magnitude of the differences in the mean for pretest scores [mean
difference = 1.483, 95% confidence interval (5.1737, -2.2064)] was very small (eta square = 0.005),
while the magnitude of the difference in the mean for posttest scores [mean difference = 0.251, con-
fidential interval (5.3979, -5.9016)] was even smaller (eta square = 0.0001). This negligible difference
between groups further supports the conclusion that the intervention did not have a meaningful ef-
fect. However, considering the experimental group’s lower pre-intervention mean compared to the
control group, followed by its higher post-intervention mean, the experimental group demonstrated
some progress and showed potential to significantly outperform the control group with a longer in-
tervention.

EFFECT OF LOA INTERVENTION ON SUB-SKILLS

A closer examination of student performance in the PRETCO- A test before and after the interven-
tion revealed that, for the experimental group, the posttest scores exceeded the pretest scores in all
subsections — listening comprehension, mastery of vocabulary and grammar, reading, and writing —
with the sole exception of translation skills. The results of the pretest—posttest paired-samples tests
for the five skills in both the experimental and control groups are presented in Tables 7 and 8.

As shown in Tables 7 and 8, the significance value of the pretest-posttest difference for experimental
groups in each section is 0.000<0.05, indicating a significant difference before and after intervention,
while in translation skills, the value is 0.085, above 0.05. In the same vein, the significance value for
the control group in translation skills is even larger, at 0.289, far above 0.05, indicating a minor en-
hancement in translation skills.
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Table 7. Pretest-posttest paired samples test
for sub-skills measured (experimental group)

Paired differences
95% confidence Sio.
v sd. | 2| Cintervalofthe |t | df [ 8
can deviation error difference
mean 'y ower Upper
el || sl -4.39 4.92 063| -565| -313 | -697| 60| 0.000
Llstenng
Pano | hocabilatgly) 798 1.02] 978 | 569 | -757 | 60| 0000
Vocabulary2
. Readingl-
Pair3 | fing? 420 6.50 083 | -586| -253 | -504| 60| 0.000
Pair4 | Lramshationl-) ) 3.07 039 | -1.47 0.10 175 60| 0085
Translation2
Bpe | omiingl -4.098 3341 | 0428| -4954| 3243 | -958| 60| 0.000
Writing2
Table 8. Pretest-posttest paired samples test
for sub-skills measured (control group)
Paired differences
0
T B
Mean Std. error mterval of the (2-tailed)
deviation| .0 difference
Lower | Upper
Pair1 | Seningl - oo b aegr | 04999 | 5173 | 3471 | 8346 | 57 | 0.000
Listening?
Pair2 | voeabulayl-l o0 1 g0 1.082 | -9547 | -5212 | -6817 | 57 | 0.000
Vocabulary2
pair3 | Readingl - op 15000 1.013 | -6528 | 2472 | -4444 | 57 | 0.000
Reading?
Pair4 | Lranslationl-l Lo 540 0435 | -1.337 | 0406 | -1.069 | 57 | 0289
Translation2
. Writing1-
Pair 5 .. 2.86 3.05 0401 | -3.664 | -2.060 | -7142 | 57 | 0.000
Writing2

To examine the scores of each language skill measured closely between the experimental group and
the control group, statistical analysis revealed that the scores of the experimental and control groups
did not differ significantly on any of the five skills in the pretests. The two-tailed tests, assuming
equal variances, yielded non-significant p-values for listening (P = 0.612), vocabulary and grammar (P
= 0.093), reading (P = 0.888), translation (P = 0.509), and writing (P = 0.913), indicated in Table 9.
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Similarly, an independent sample test was conducted on posttest scores. The results also indicated
that no significant differences were found between the experimental and control groups in listening
(p = 0.911), vocabulary and grammar (p = 0.466), reading (p = 0.715), and translation (p = 0.220),
except for writing (p = 0.039 < 0.05). Given that there was no significant difference between the ex-
perimental and control groups in pretest writing scores (p = 0.913), the significant difference in writ-
ing outcomes can be attributed to the intervention, suggesting that integrating LOA within a flipped
classroom may improve students’ writing skills. The eta squared (?) was calculated as approximately
0.0363, demonstrating that 3.6% of the variance in the writing skills can be explained by the LOA
integrated flipped classroom framework. It is a small effect size, given that n>= 0.01 indicates a small
effect, n2= 0.06 indicates a medium effect, and n2 = 0.14 indicates a large effect (Yagin et al., 2024).

Table 9. Independent samples test for sub-skills measured (pretest)

Levene’s
test for .
By T-test for equality of means
variances
95% confidence
Sig. Std. interval of the
. Mean
F | Sig. t df | (2- diffeiznce error difference
tailed) difference
Lower | Upper
Listening | et [0.127] 0722 [0509 [ 117 | 0612 | 0312 0.613 | -0903 | 1.527
(Equal
variances
assumed) | posttest |0.072] 0788 | 0.112 | 117 | 0911 | 0.091 0.809 | -1.511 | 1.693
Vocabulary | pretest  [0.169| 0.682 [ 1.696 | 117 | 0.093 |  1.360 0.802 | -0228 | 2947
(Equal
VARARCES | posttest | 227 | 0135 | 0732|117 | 0466 | 1.001 1368 | -1.708 | 3.710
assumed)
Reading pretest |0.053| 0.818 | 0.141 [ 117 | 0.888 | 0.127 0901 | -1.657 | 1.911
(Equal
VaHances | postest | 2.60 | 0.110 0366 | 117 | 0715 | 0.430 1175 | -1.898 | 2.757
assumed)
Translation | pretest | 2.55 | 0.113 [-0.662| 117 | 0.509 | -0.280 0423 | -1.117 | 0.557
(Equal
VARANCES | posttest [0.141 [ 0.708 | -122 [ 117 [ 0226 | -0.503 0413 | -1.321 | 0316
assumed)
Writing pretest |0.328| 0.568 |-0.110{ 117 | 0913 | -0.0348 | 03158 |-0.6602| 0.5907
(Equal
variances
assumed) | Posttest [ 106 | 0.306 | -2.09 [ 117 [ 0.039 | -1.271 0.609 | -2.477 | -0.065

EFFECTIVELOASTRATEGIES

A focus group was conducted after the quasi-experiment, with both teacher participants and expert
observers participating. The discussion centered on the following three questions: (1) Which technol-
ogy-assisted LOA strategies do students find most beneficial for improving their learning outcomes?
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(2) What challenges do students and teachers encounter when implementing LOA practices in tech-
nology-enhanced environments? (3) How are technologies incorporated to promote the LOA pro-
cess?

Findings from the focus group discussion validated the operationalization of three core LOA princi-
ples: assessment tasks for learning purposes, active student participation in assessment, and the stra-
tegic application of feedback as feedforward oriented towards future learning. Among the recom-
mended strategies, educators recognized rubric-driven peer assessment as a key component of a suc-
cessful learning approach, noting that structured peer assessment activities can positively promote
deep learning. As another teacher noted, “peer assessment, when structured effectively with tools
like rubrics, had the potential to transform the conventional assessment process into a powerful
learning experience.” During peer assessment, students perceived a critical need to engage deeply
with the learning content and meticulously review the assessment rubrics before they could generate
high-quality feedback. One teacher participant noted that “after peer assessment, students gained a
better understanding of the material.” To do this, one teacher suggested that “before doing self-as-
sessments or peer assessments, teachers should cleatly explain the rubrics”. This preparatory phase
served to intensify their interaction with the course material and to foster their evaluative expertise.

Another workable strategy was to offer students a chance to give feedback to their peers after peer
review and assessment. For example, in an English text-based mind map assessment activity, it was
observed that students who participated in peer review and provided constructive feedback simulta-
neously achieved two distinct advantages. First, peer feedback activities helped sharpen students’ ana-
Iytical skills by requiring them to examine others’ work critically. This critical examination typically
involved pinpointing both the shortcomings and merits of a submission, specifically concerning ru-
brics such as the accuracy of keyword choices, the explicitness of relational connections, and the
completeness of the presented content. Second, it promoted engagement with learning content and
peer learning. Concurrently, the teachers noted that by emulating established patterns of English ex-
pression observed in proficient English speakers, students can enhance their own written work and
broaden their understanding. These enabled students not only to evaluate their peers’ work fairly but
also to engage in a deeper, more collaborative form of learning. To incentivize students’ involvement
and engagement in peer assessment and feedback, teachers factor students’ performance in peer as-
sessment and the quality of peer feedback into the final course grade.

Moreover, teacher participants also highlighted action-oriented feedback loop integrating individual-
ized e-feedback and teacher guidance as a key LOA strategy, emphasizing its role in supporting learn-
ers’ reflection and ongoing improvement. The teacher participants suggested that feedback should be
given in detail and in written form, including the learning objectives or content, diagnosis of the
learning gap, and required follow-up actions. Table 10 presents the feedback from teachers following
the unit tests. The feedback enables students to identify areas for improvement by comparing their
individual results with the class means.
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Table 10. Template of learning feedback delivered via u-learning platform

Learning Feedback for Weeks

Posted by: Date: Class: Read by:
Learning Content:

Unit __ Vocabulary

Unit __ Text reading

Unit Translation

Unit __ Listening &speaking

Unit __ Grammar

Unit __ Writing

Learning Outcomes:
1. Unit test results:

Average score: Highest score: Lowest score: Students at risk:

Scores between 60—70: Scores between 70-80: ___ Scores between 80-90:

Breakdown of performance by question type:

|Secti0n ||Average ||Highest ||Lowest ||Std. Dev.
|Vocabulary MCQs || || || ||
|Grammar MCQs || || || ||

Listening comprehension || ” ” ”

|Reading comprehension || || || ||

|Translati0n (MCQs &cloze) || ” ” ”

|
|
|
|
|Word formation cloze ” ” “ ” |
|
|
|
|

|Writing task || || || ||

[Oral test || || | |

Areas to Improve:

From the table above, scores for were relatively low. This indicates that

some students still need to improve their and . Vocabulaty/ grammar such as
as well as (sentence structure) remain areas to work on.

2. Writing Feedback:
Content & task fulfillment:
Language accuracy:
Tone& Style:

Structure & coherence:

Required Follow-Up Actions:

[0 Watch the video tutorial on how to make corrections.

O Revise and resubmit writing task in accordance with the feedback.

O Complete the self-reflection sheet for the unit.

O Create a self-reflection repott to examine your learning progress and learning gap
O Complete targeted online practice

Encouragement:
I hope everyone keeps up their enthusiasm, continues to work hard, and achieves even better results!

In addition to the feedback from teachers to the whole class, the automatic scoring system embedded
in the LMS also provided instant feedback on students’ writing, suggestions for improvement, as well
as detailed profiles on individual students’ learning outcomes, which help both teachers and students

make informed decisions on instructional and learning strategies. However, while e-assessment and
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feedback offer the advantage of timeliness, they may lack informativeness and accuracy, particulatly
with respect to suggestions for improving written work. The teacher participants reported that they
were more likely to use these tools in complementary roles alongside their own feedback and calibra-
tion, rather than as a standalone method. Additionally, they highlighted the importance of tracking
students’ responses to feedback, specifically whether they had reviewed, reflected on, and revised
their written work in accordance with it. To ensure this, teachers required students to resubmit their
revised work, and scores for the final versions were factored into the course grade. During the resub-
mission and revision process, feedback serves as instruction and scaffolding, continually helping stu-
dents improve their learning. It also provides them with an opportunity to demonstrate their compre-
hension of the feedback and their overall language acquisition. As another teacher concluded, “when
students receive immediate feedback on their pre-class work, they feel their pre-work is valued and
develop a sense of recognition”. This positive reinforcement, whether through praise or constructive
guidance, is key to increasing their engagement and preventing disengagement. This establishes a self-
sustaining learning loop: preparation leads to assessment, assessment to feedback, and feedback to
improvement.

Teacher participants identified self-assessment and self-reflection informed by feedback and aligned
with the desired learning outcome as the third effective strategy. As one teacher mentioned, this ap-
proach empowered students to actively participate in the evaluation process through well-structured
self-assessment rubrics (as shown in Figure 5) and reflective journals. For instance, at the conclusion
of each unit, students were required to assess their performance in key areas, such as thematic com-
prehension, vocabulary, and communication skills, against the desired learning outcome, while simul-
taneously identifying topics for remediation. It was observed, by reviewing their journal entries, stu-
dents then independently synthesized their own effective and less effective learning strategies. The
teacher believed that “ultimately, this process positions students as autonomous managers of their
learning, shifting them from passive recipients to active participants.” This aligns with the educa-
tional objectives of fostering students’ self-directed learning skills.

STRATEGIC INCORPORATION OF TECHNOLOGY INTO LOA

In this research, the U-learning platform (Ubiquitous Learning Platform), which integrated learning
resources delivery, learning management, and assessment, was used to enhance LOA practice in the
flipped classroom context. The smart education platform, developed by Beijing Wenhua Online Edu-
cation Technology Co Ltd, especially for English language teaching, learning, and assessment, incor-
porates advanced educational technology and enables assessment of learning, assessment for learn-
ing, assessment as learning, and the seamless integration of LOA into flipped classroom instruction.

Self-assessment Sheet for the Unit
Step 1: Mark your performance on accomplishment of learning objectives defined at the
very beginning, using this marking scheme.

5 — Excellent 4 — Good 3 — Satisfactory 2 — Unsatisfactory 1 — Poor

Familiarize the concept of E-learning and
autonomic learning

Apply e-learning to language study

Know how to make a role play and make
an assessment

Write a self-introduction

Step 2: Record your marks and keep a learning journal.

Write down the progress you have made, the problems you have and possible solution.

Figure 5. Screenshot of the self-assessment sheet for the unit
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According to the focus group discussion, technology played an irreplaceable role in promoting LOA
practice in this research. It enabled instructors to collect impromptu learning evidence for assessment
for learning, increased the authenticity and efficiency of assessment for learning and feedback, and
provided opportunities for students to assess their peers’ work using embedded rubrics. As shown in
Table 11, the focus group discussion highlighted the enabling role of the U-learning platform in sup-
porting the basic elements of LOA, such as assessment of learning, assessment for learning, and as-
sessment as learning,

Table 11. Technology support of the U-learning platform for LOA practice

for learning

feedback, batch manual
grading, and attempt
management.

LOA . "
Module Major features Technical support
elements
Class-specific delivery of Content management,
online courseware adaptive learning algorithms,
. resources, personalized push services, workflow &
Information .
delive learning pathway push, task management, database
Yy specification and release of management.
learning tasks, and feedback
provision to targeted classes.
Learning analytics; Al
. Tracking learning progress, algorithms; event logging &
Learning . . .
fraud detection, grade activity tracking, fraud
process . . .
. calculation, and detection algorithms,
monitoring . . .
presentation. weighted scoring, data
analysis, and visualization.
Multi-format upload
. o . support, cloud storage
Assignment submission via pport, 8%
. . natural language processing,
images, audio, and text >
. . . speech recognition/
. input, automatic grading for . .
Assignment - automatic speech scoring,
writing and speech, e- .
Assessment | management automated commenting &

annotation, grading
management, version
control, workflow status,
and inline annotation.

Interactive tools
and
synchronous
interactive
assessment

Polls, quizzes, online
discussions, screen casting,
real-time comments,
random selection, quiz
bowl, Al-generated
questions, photographs, and
an uploading and scoring
system.

Real-time communication
protocols, gamification
modules, NLP algorithms,
randomization algorithms,
question banks, camera
integration, and real-time
event synchronization.

Data analytics
and presentation

Automated learning
analytics, learning
dashboard, screen cast, and
instant performance
reporting.

Multimodal data integration,
multimedia display
integration, intelligent
diagnostic analysis, real-time
data sync, automated
reporting, data analytics &
visualization.
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LOA . "
Module Major features Technical support
elements
. Content management
Collaborative item bank sem
: system, collaboration tools,
construction, automated . .
. algorithmic test assembly,
exam paper creation,
. . assessment platform
Test bank and randomized question . .
. . . integration, template &
paper generation | selection, timely paper . o
. . formatting tools, statistical
generation, and difficulty- SO,
. . analysis & item response
level classification of test
. theory, and metadata
items. .
tagging.
Exam management, Ul/UX
Item shuffling, randomized design, Al-based proctoring
Mobile exam setting, online exam tools, screen-switch
Assessment L proctoring, abnormal exam monitoring, IP & device
. examination and . . o
of learning . activity alerts, automatic monitoring, Al anomaly
e-proctoring . . . .
grade calculation, results detection, weighted scoring
generation, and reporting. systems, data analytics, and
report automation.
NLP, speech recognition &
S scoring engines, rule-based
Automatic writing . . .
. algorithms, machine learning
evaluation (AWE) and e- .
. . models, grading
Exam scoring feedback, auto-scoring .
management, rubric-based
and feedback tools, Al-generated . :
. digital tools, annotation &
feedback, manual grading, markun tools. lanouace
and teacher feedback. P > anguiag
generation models, and
feedback modules.
Digital rubric management,
randomization algorithms,
Rubric-guided assessment, workflow automation
random allocation of engines, peer review
Peer assessment _
assessors, peer feedback, management, anonymization
and appeal. tools, collaboration tools,
Assessment appeal management, and
as learning version control.
Clustering algorithms,
Automatic grouping and instructor control interfaces,
L manual grouping, individual rading engines with flexible
Group activities §TOUpIng, Srading engines wit .
or collective grading, and logic, audit trails, discussion
online group discussion forums, and content sharing
tools.

First, the U-learning platform was architected to facilitate LOA by embedding assessment directly
into the continuous learning cycle and interactive instruction. Beyond content delivery, it supported
the implementation of continuous, low-stakes assessment; the delivery of instantaneous feedback
(feed-forward); the capture of spontaneous or impromptu classroom-based assessment data, and the
recording of follow-up actions, thereby making for a performance-interpretation-feedback-instruc-
tion cycle. Moreover, the platform capitalized on interactive technologies, such as real-time commu-
nication protocols, a gamification module, and randomization and Natural Language Processing
(NLP) algorithms, to enable broader student engagement in the classroom interaction and track how
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their interlanguage evolved through interactions with peers, digital learning content, embedded ru-
brics, and direct teacher feedback.

In addition, by recording students’ interactions with online resources, the platform generated granu-
lar learning trajectory data, which informed teachers’ pedagogical adjustments and triggered auto-
mated alerts for anomalous performance patterns (e.g., a sustained decline in pronunciation scores).
Moreover, the learning analytics technology was leveraged to analyze engagement and performance
data, enabling it to proactively identify students exhibiting a “high engagement—low mastery” profile.
This diagnostic capability allowed for immediate and targeted instructional intervention, facilitating
the instructor-guided learning. The dynamic capability supported the design of differentiated assign-
ments and adaptive learning pathways, fully aligning the platform’s functionality with the core LOA
principle of using evidence to advance student learning. Doing these helps improve the efficiency of
evidence collection for learning and the validity of assessment for learning,.

Second, the platform also enhanced learning assessment by employing a dual system of e-proctoring
and data analysis. To ensure the authenticity and reliability of assessment data (Assessment of Learn-
ing), the platform implemented robust anti-fraud measures, including randomized test generation and
a comprehensive online proctoring system. This proctoring framework utilized multi-layered moni-
toring, including device and IP surveillance, screen-switching detection, facial recognition, and Al-
based posture analysis, to identify and document irregularities. This strict control ensured that the re-
sulting performance metrics provided reliable evidence of student online learning outcomes. Mean-
while, the test system allowed teachers to randomize questions from the item banks to generate indi-
vidualized exams for each student, thereby minimizing the risk of peer-to-peer cheating. By yielding
highly reliable data, the system allowed instructors to leverage Al technology for pedagogical im-
provement, specifically to diversify and refine assessment task design and generate high-quality, ac-
tionable feedback, effectively supporting the crucial “feed-forward” principle of continuous improve-
ment.

Third, the platform significantly advanced LOA by implementing a three-dimensional evaluation ma-
trix that fostered self-regulation and evaluative expertise. This matrix systematically integrates auto-
mated scoring, peer review, and instructor evaluation to maximize both the reliability of performance
data and the transparency of assessment criteria. This integration immediately diversified assessment
modalities and improved efficiency. The platform’s automated capabilities generated diagnostic indi-
cators (e.g., accuracy rates and oral fluency) instantly, significantly reducing teacher workload. The
rubric-driven peer assessment and feedback mechanisms fostered collaborative learning and peer
learning among students.

Furthermore, the visual representation of answer distributions, class ranking, and points awarded fa-
cilitated students’ interpretation of performance data and reflection on their learning gaps. By actively
engaging students in the critical evaluation of their peers’ and their own work, the platform directly
supported the development of students’ evaluative expertise, the necessary skills for self-regulation. It
informed judgment of quality, thereby enriching the overall learning environment. Overall, the use of
technology in LOA plays a positive role in enhancing efficiency, authenticity, and reliability of assess-
ment of learning, sustaining continuous feedback cycles, and supporting data-informed instructional
decision-making,.

Implementation challenges

Despite those effective strategies, teacher participants also noted some implementation challenges
that might limit the impact of LOA. The primary challenge lay in designing assessment tasks. Teach-
ers found it challenging to align assessment and learning tasks with the prescribed curriculum objec-
tives while simultaneously addressing a fundamental issue: students’ poor foundational language
skills. In China, the rigid, prescribed nature of the curriculum objectives and learning content pre-
sented a significant challenge for English language teachers. As one teacher participant mentioned,
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“teachers must design assessment tasks that are appropriately calibrated for difficulty, taking into ac-
count students’ prior knowledge, while simultaneously ensuring these tasks accurately reflect the
learning objectives mandated by the curriculum standards.” Moreover, ensuring consistency in as-
sessment difficulty and alignment between assessment tasks and instructional focus posed a signifi-
cant, multifaceted challenge for educators. The teacher participants noticed that despite the high av-
erage unit test scores, there had been no significant improvement in student performance from one
unit to the next. They reckoned that this lack of progress might be due to two primary issues: incon-
sistent difficulty in assessment tasks and poor alignment between assessment tasks and instructional
focus. As one teacher said, “the unit tests mainly focus on difficult concepts, but they might not
cover everything students need to know.” The gap between what students have learnt and what they
are tested on, which, according to the teacher participants, might lead to students’ disengagement and
frustration. For instance, they noticed that “pre-class assessment tasks lacked relevance and an appro-
priate level of challenge, which diminished student engagement and discouraged them from complet-
ing the assignments.” Consequently, these assessment tasks failed to promote skill development ef-
fectively. Finally, the teachers also emphasized the importance of designing learning tasks with a real-
world context, allowing students to apply their knowledge in authentic situations. However, this
places high demands on a teacher’s English language instructional skills and LOA literacy, requiring
specialized training in crafting learning-oriented assessment tasks.

Another significant challenge in LOA implementation is academic dishonesty resulting from stu-
dents’ misuse of technology. The discussion indicated that although technology-enhanced classroom
interaction enabled alternative forms of assessment and provided instant feedback, its misuse in LOA
also posed risks to the authenticity of assessment outcomes, particularly in activities conducted be-
yond the classroom without direct teacher supervision and proctoring. This could yield distorted in-
formation about students’ learning gaps and foster a misleading impression of their language profi-
ciency and learning progress, ultimately leading to an inappropriate pedagogical response. Teacher
participants believed this behavior might stem from a combination of factors, including a lack of stu-
dent motivation, tight deadlines, and tasks perceived as being overly difficult. Nevertheless, the key
contributing factor was the quantitative focus of the assessment results. When LOA assessment was
conducted exclusively through an LMS that recorded and quantified activities, this approach, unlike
those prioritizing qualitative or descriptive outcomes, could inadvertently encourage academic dis-
honesty.

Some students were found to abuse technology to quickly meet the numerical requirements, thereby
avoiding the cognitive effort required for deeper learning. The teacher cited an example in which
TVET students were informed that formative assessments, quantified by the LMS for both in- and
out-of-class performance, accounted for 60% of their overall grade, and that they were more actively
engaged in classroom interactions. However, this high weighting also incentivized them to perform
only the bare minimum required to meet the learning criteria, rather than to engage with the material
for deeper comprehension. As one teacher noted, “some students, when completing preview learning
tasks, focus on meeting the required quantity of work but pay little attention to its quality or depth.”
Another teacher posited that “a 60% weighting might not be reasonable, since it could actually en-
courage students to cheat. We could consider alternative forms of assessment, including traditional
paper-and-pencil exams and performance-based tasks such as presentations or role-plays.” However,
they were also aware that “for large classes, it is more practical to manage formative assessments us-
ing technology and quantitative measures. The balance between formative assessment and the final
exam, as well as the way results are reported quantitatively, has been established by the academic au-
thority. Making changes to this would mean rethinking the whole assessment approach.” So, despite
the benefits of LOA to TEVT students, as one teacher summarized, it turned out that “the assess-
ment activities were found to be most beneficial for students who exhibited strong intrinsic motiva-
tion, a passion for learning English, and a high level of concentration.”
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RESPONSES TO THE RESEARCH QUESTIONS

Based on the results of the study, the following sections address the research questions:

RQL:

RQ2:

RQ3:

RQ4:

RQ5:

Significant improvement was observed in experimental groups, indicating that the LOA-
integrated flipped classroom model had a positive effect on vocational college students’
language learning outcomes with a large effect size (P = 0.000, t = 11.863, Cohen’s dz =
1.52, N = 61). The intervention was incorporated into a flipped classroom instructional
model and empowered by educational technology, including automatic scoring of assess-
ment of learning, LMS-enhanced assessment for learning, and assessment as learning.
LOA strategies implemented also included learning tasks as assessment tasks, student en-
gagement in assessment, and feedback as feedforward. However, significant improvement
was also observed in the control group between pretest and posttest (P = 0.000, t =
9.426, N = 58, Cohen’s dz = 1.24). This finding suggested that incorporating both LOA
and conventional summative-formative assessment into flipped classroom instruction im-
proved TEVT students’ learning outcomes. However, it cannot be inferred that the ob-
served significant improvement in scores between the pretest and posttest was a direct
result of the technology-enhanced LOA intervention.

Between-group scores indicated that the intervention demonstrated a positive effect on
overall language proficiency, although the difference was not statistically significant. The
independent-samples t-tests indicated that there was no statistically significant difference in
language proficiency scores between the experimental groups and the control group at the
pretest [t = 0.796, P = 0.427, df = 117, 95% confidence interval (-2.206, 5.174), n? =
0.005]. In the posttest, the difference remained insignificant [t =-0.088, P = 0.930, df = 117,
95% confidence interval (-5.902, 5.398), n? = 0.0001], only that considering the experi-
mental group’s lower pre-intervention mean compared to the control group, followed by its
higher post-intervention mean, the experimental group demonstrated notable progress, sug-
gesting a potential for significantly outperforming the control group with a longer interven-
tion. This suggested that the technology-enhanced LOA intervention failed to yield signifi-
cantly greater effects on TEVT students’ language proficiency than conventional formative
plus summative assessment practices.

Despite the significant differences before and after intervention for experimental groups
across the language skills (p = 0.000 < 0.05) except translation skills (p = 0.085 > 0.05),
no significant difference was found between experimental groups and control groups
across the sub-skills measured (listening p = 0.911, vocabulary p = 0.466, reading p =
0.715, translation p = 0.226) except writing skills (p = 0.039) with a small effect size (n>=
0.0363). Thus, it can be concluded that the LOA intervention had a limited effect on
TVET students’ listening, vocabulary and grammar, reading, and translation skills, but
demonstrated a significantly positive effect on writing skills.

Based on the findings from focus group discussions, effective LOA strategies included
rubric-driven peer assessment activities bolstered by preparatory rubric-based training,
and an action-oriented feedback loop integrating individualized e-feedback and teacher
guidance, protocol-based self-assessment, and self-reflection informed by feedback and
aligned with desired learning outcomes. These strategies facilitated deep engagement with
learning content and peer learning, sharpened students’ critical and analytical skills, and
positively affected students’ language learning.

The findings from the focus discussion indicated that technology was capitalized to sup-
port assessment for learning, assessment of learning, and assessment as learning. It en-
hanced multimodal interactions, improved the efficiency of continuous, low-stakes as-
sessments, delivered instantaneous feedback, and captured spontaneous assessment data,
thereby greatly improving the time efficiency and validity of assessment-driven learning.
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The dual system of e-proctor and performance data analysis ensured the authenticity and
reliability of the assessment of learning. The rubric-driven peer assessment and feedback
mechanisms fostered peer learning and self-reflection. However, it also raised concerns
about academic dishonesty and abuse of technology.

DISCUSSION

This research investigated the effect of LOA on TEVT students’ English language proficiency, syn-
thesized the LOA strategies that were yielding positive outcomes, and analyzed the role of technol-
ogy in operationalizing LOA. Regarding the first and second research questions, which examined the
effect of LOA on TEVT students’ language proficiency, the findings indicate that students exposed
to LOA intervention demonstrated no significant improvement in comparison to those in a conven-
tional assessment context, despite significant gains before and after the intervention. Regarding the
third research question as to what specific language skills were affected positively by technology-en-
hanced LOA intervention, the data analysis revealed that among all the language skills and knowledge
being measured, only writing skills were found to be significantly improved. The examination of ef-
fective LOA strategies suggested that rubric-driven peer assessment, action-oriented feedback loops,
and protocol-based self-assessment and reflection might contribute to the improvement of writing
skills and self-assessment. Finally, the investigation into the role of technology revealed that while
technologies enhanced LOA and promoted the integration of LOA into flipped instruction, they also
introduced concerns regarding academic integrity and potential erosion of deep cognitive engage-
ment.

EFFECTS OF LOA ON THE ENGLISH LANGUAGE PROFICIENCY

RQ1. Is there a notable difference in the English language proficiency levels of
vocational college students before and after technology-enhanced LOA treatment?

The within-group comparison indicated that the technology-enhanced LOA in a flipped classroom
setting demonstrated a positive effect (P < 0.001, t = 11.863, dz = 1.52, N = 61) on TEVT students’
language proficiency, with a large effect size (Cohen’s dz = 1.52), suggesting substantial efficacy. To
interpret the findings, a comparison of the technological integration and assessment protocols imple-
mented in the control and experimental groups (Table 1) reveals that the two groups share an inter-
active learning environment supported by interactive tools, with a blend of product- and process-ori-
ented assessments. These interactive tools and assessment mechanisms with a dual focus on learning
outcomes and learning processes fostered students’ active classroom participation and learning moti-
vation, which might account for the observed gains in vocational college students’ language learning
(Waskito et al., 2021). This aligns with Active Learning Theory, which posits that effective learning
arises from active engagement in the learning process rather than passive information reception
(Junejo et al., 2022).

For flipped classroom practitioners and educators, this suggests that the incorporation of interactive
tools into process-focused formative assessment could produce an interactive learning experience,
promoting the transformation of TEVT students in China from passive learners to active learners.
More importantly, the integration of the two drives the pedagogical process to ensure students stay
cognitively engaged. The focus of teacher training should be on maximizing the potential of interac-
tive tools to address the challenges in learning and assessment in large classes and on how to refine
the design of assessment tasks with the assistance of technology to create evidence-based learning
experiences to foster maximal engagement.
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RQ2. Is there a notable difference in the English language proficiency levels between
students in the intervention and control classes before and after the intervention?

As mentioned, the independent sample T test results indicated that intervention groups did not sig-
nificantly outperform control groups. However, the absence of observable behavioral change does
not in itself invalidate LOA, since, as Gebril (2021) argues, assessment tasks designed for learning-
oriented purposes may at times fail to yield immediate or measurable learner improvement. It is con-
tirmed by Viengsang and Wasanasomsithi (2022), whose research found that the LOA model had no
statistically significant effect on students’ reading skills.

To justify the insignificant effects, as mentioned, Estaji and Safari (2023) found significant differ-
ences between reflective learners and impulsive learners, suggesting varying benefits of the LOA in-
tervention across different learners. Wang (2022) echoed that LOA might have a diversified outcome
among participants. In this research, the teacher participants also implied that assessment activities
proved most effective for students who already possessed specific learning attributes. These students
were intrinsically motivated, meaning their drive came from a genuine interest in English rather than
from external rewards or pressure. This internal passion for the subject, coupled with a high level of
concentration, allowed them to engage more deeply in the assessment tasks. Thus, it can be inferred
that the possible reason for the LOA intervention yielding an insignificant effect might be that some
students were not intrinsically motivated despite technology-enhanced LOA integration. According
to Self-Determination Theory (SDT), the satisfaction of students’ three basic psychological needs,
namely competence, autonomy, and relatedness, could yield intrinsic motivation (Ryan & Deci,
2000). The LOA strategies, such as timely feedback, feedback loop, and peer assessment, supported
these three needs and were expected to arouse students’ intrinsic motivation, thereby improving
learning outcomes (McMillan & Hearn, 2008). However, as shown in Table 10, the formative feed-
back was mostly quantitative and grade-based, and the students received mostly extrinsic rewards for
learning efforts rather than constructive feedback, which might lead to superficial engagement in
learning.

Thus, for teachers, it suggests that hybrid feedback, including both instant formative feedback pro-
vided by LMS and delayed qualitative feedback, could be more effective than formative feedback
alone (Aliakbari et al., 2025). It also serves as a pivotal reminder for teachers that a narrow focus on
grade-based assessment cannot warrant sustained motivation and engagement. Thus, institutions
should shift from quantitative grade reporting to detailed descriptive reports on the profile of stu-
dents’ interlanguage development.

RQ3. What’s the effectiveness of technology-enhanced LOA on specific language
skills?

Although the overall pretest—posttest differences in total scores were not statistically significant, an
analysis of specific language skills and linguistic knowledge revealed a significant improvement in
writing scores after the intervention (p = 0.039, t = -2.09, df = 117). This suggests that the integra-
tion of LOA exerts a positive influence on students’ writing abilities. More than one study has veri-
fied the effectiveness of LOA in improving students’ writing skills (e.g., Imsa-ard, 2024; X. Yang,
2020). These findings suggest that LOA has a positive effect on the writing skills of foreign language
learners, regardless of their initial proficiency level; however, the extent and nature of the benefit may
vary among different learner types. The limited improvement in other sub-skills suggests that the
LOA intervention has differential effects on various aspects of language proficiency. This conclusion
is consistent with studies by Y. Zhao et al. (2024), who found that the intervention had a limited im-
pact on students’ overall English proficiency comprehensively, but a significant effect on one specific
skill. These divergent outcomes suggest that different facets of language proficiency may respond dif-
ferently to the pedagogical interventions.

Several factors may account for the statistically insignificant difference observed in language skills
other than writing. From the lens of zones of proximal development (ZPD), qualitative exploration
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on the challenges of LOA practice revealed that the misalignment between mandatory learning con-
tent and standardized unit tests, together with the gap between students’ differentiated academic
backgrounds and uniform curriculum objectives, compromised student engagement by placing learn-
ing demands outside many learners’ ZPD (Vygotsky, 1978).

From the LOA framework, assessment tasks that lack relevance to real-world contexts further dimin-
ish students’ interest in learning. In this research, to incentivize students’ engagement with feedback,
grades on writing works were assigned not to the initial drafts but to the final submissions following
multiple rounds of revision. By incentivizing students’ investments in review and revision, this ap-
proach ensures that students’ efforts in revising their work and their understanding of the feedback
are considered, thereby encouraging critical reflection on their learning gaps and the implementation
of corrective actions (McBeth, 2015). Also, as mentioned above, although the incentive measures,
such as extrinsic rewards, may foster a sense of progress, mastery, and competence in line with Self-
Determination Theory (Ryan & Vansteenkiste, 2023), they may also shift students’ focus on grades
rather than learning processes, thereby diverging from the core principles of LOA.

Thus, it remains a compelling challenge for teachers to determine how to motivate students to en-
gage with feedback and assessment tasks without perpetuating a grade-centric mindset. Concurrently,
educational institutions and administrative bodies should consider granting teachers greater pedagogi-
cal autonomy, allowing them to recalibrate curricular content and objectives to reflect the TEVT stu-
dents’ English interlanguage development and the needs of vocational English learning in a globaliza-
tion context.

LOA STRATEGIES IN A FLIPPED ENGLISH CLASSROOM SETTING

RQ4. Which specific LOA strategies are effective in improving students’ language
proficiency?

Qualitative exploration found that rubric-driven peer assessment, action-oriented feedback loops,
and protocol-based self-assessment and self-reflection might all contribute to positive learning out-
comes. Among all these strategies, feedback was recognized as a key element of effective classroom
assessment practices (Zufliga, 2024). In research by Estaji and Safari (2023), the participants in both
groups also recognized the positive role of teachers’ feedback and peer assessment in enhancing their
writing skills. Furthermore, Catless (2015) and Gramcheva (2020) emphasized that it was student en-
gagement with feedback, rather than the mere provision of feedback, that was pivotal for fostering
deep learning and enhancing learning outcomes. Table 10 indicates that learning feedback, followed
by unit tests, highlights the iterative and reflective process of revision and resubmission for writing
tasks. This practice is supported by Estaji and Safari (2023), who claimed that through systematic, re-
peated cycles of assessment and reassessment, students received feedback that drove them to diag-
nose their own weaknesses, develop and effectuate corrective measures, and subsequently present a
refined demonstration of their knowledge. Kunschak (2020) posited that this closing feedback loop is
necessary for avoiding work done perfunctorily and superficially. This feedback loop, characterized
by iterative and reflective cycles of revision and resubmission, may help explain the significant gains
observed in writing skills. In addition, as aforementioned, hybrid feedback integrating both e-feed-
back and teachers’ qualitative feedback was also recommended (Aliakbari et al., 2025).

Additionally, it has been found that rubric-driven peer assessment can also benefit language learners.
Prior to peer assessment, students were trained on how to render valid assessments as well as con-
structive feedback by studying assessment rubrics embedded in the LMS along with exemplary work.
The practices are consistent with the research by Mumpuni et al. (2025), who found that technology-
assisted peer assessment, when integrated with elements such as rubric comprehension, quality feed-
back, and self-reflection, can help improve learning outcomes. However, according to a qualitative
study, the practice was constrained by limited class time. Teachers struggle to balance the time allo-
cated in class for peer assessor training versus language learning activities. In response to this
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problem, teacher participants tried utilizing the LMS to transition the peer assessor training to short,
out-of-class videos.

Finally, the focus group discussion revealed that well-structured rubrics and protocols can effectively
guide students through a process of self-assessment and reflection. This is supported by Krebs et al.
(2022), who posited that the use of rubrics could not only enhance accuracy but also reduce cognitive
load in self-assessment. In this research, a rubric-embedded protocol was developed and imple-
mented at the conclusion of each unit, following the unit tests. It helped students identify their learn-
ing gaps and reflect on their performance against predefined learning outcomes. Despite its limited
benefit to language skills, protocol-based self-reflection assisted students in comprehending their
learning goals, monitoring learning progress, and developing self-directed learning skills (Karaman,
2024).

By capitalizing on technology to scale peer assessment and self-assessment, the study offers a robust
roadmap for educators to foster students’ evaluative expertise and self-directed learning skills in high-
enrollment courses within the LOA framework.

ROLE OF TECHNOLOGIES IN LOA

RQ5. What role does technology play in the implementation of learning-oriented
assessment (LOA)?

In this research, the U-learning platform, an intelligent LMS, integrates course delivery, learning pro-
cess monitoring and management, e-testing and e-feedback, and a peer assessment module, demon-
strating great potential to support a flipped classroom and enhance learning-oriented assessment.
However, it raises concerns regarding student disengagement and academic dishonesty, which might
explain the limited impact of LOA on learning outcomes.

It was found that the use of cutting-edge technology in LOA helped to address the challenges found
in previous studies. Quyen and Khairani (2017) posited that the difficulty with LOA lay in the imple-
mentation, especially in large classes where assessment can be time-consuming and labor-intensive
for teachers. This research employed e-testing systems, in which such features as item banking, ran-
dom construction of tests, data analysis of test results, batch grading, and automatic scoring of writ-
ing tests and speeches were embedded, which allowed language teachers to not only administer con-
ventional test types but also performance-based tasks such as situational writing and speaking tests.
Moreover, automated scoring systems and Al-generated feedback could serve as valuable tools to en-
hance the efficiency and responsiveness of assessment practices (Langove & Khan, 2024). The use of
integrated platforms promoted formative feedback, adaptive learning, and more authentic assessment
practices in language education (S. Li, 2020; Zheng & Yu, 2018), making LOA implementation more
flexible and time-efficient (Meccawy et al., 2023).

Another challenge, as Saville (2021) identified, is that the evolution of assessment primarily stemmed
from the difficulty of capturing and utilizing sufficient data that definitively evidences the process
and outcome of learning. This difficulty is especially pronounced when gathering data from un-
planned and impromptu assessment types. Nevertheless, the integration of learning analytics, sophis-
ticated Artificial Intelligence (Al) algorithms, real-time communication protocols, and dynamic item
banking served as a foundational infrastructure to mitigate these batriers. Functionalities such as
event logging, granular activity tracking, real-time data analysis, and automated reporting afforded
substantial epistemic advantages. Collectively, these tools enabled instructors to deploy formative as-
sessment instruments instantaneously during class and acquire timely feedback on student perfor-
mance. This immediate feedback loop critically enhanced the potential for responsive, evidence-
based pedagogical adjustments.

In addition, in this research, technology was capitalized to unlock the potential of LOA for advanc-
ing flipped English classroom practice. As shown in Figure 6, before class, the system created a
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supportive environment for self-directed learning through a multimodal presentation of linguistic
knowledge. Beyond this, it leveraged human-machine interaction to enable students to engage in lan-
guage practice and obtain instant feedback via speech recognition, NLP, and an automatic scoring
system. This instant corrective feedback is especially important for language learning, as it allows stu-
dents to notice the gap between their current interlanguage and the target language, making it easier
to bridge that gap and preventing the fossilization of incorrect forms (Yamamoto, 2003; Yu, 2014).
In this sense, the assessment feedback served as scaffolding, facilitating self-reflection and self-di-
rected learning. In the in-class session, technologies such as interactive tools and synchronous assess-
ment modules were integrated into the LMS, enabling teachers to interact with every student simulta-
neously. This was especially beneficial for students in large classes, as it allowed for individualized at-
tention and fostered meaningful engagement in classroom interaction and assessment activities
(Hussain et al., 2019). More importantly, leveraging automated analytics, the LMS synthesized stu-
dents’ learning evidence from classroom interactions into formative feedback to support teachers in
interpreting student progress in a time-efficient manner (Martin & Ndoye, 2016; Raghavjee et al.,
2021). Coupled with teachers’ observation, this data could advance teachers’ understanding of stu-
dents’ interlanguage, enhancing their capacity to provide adaptive scaffolding. In this way, the tech-
nologies facilitate integrating the LOA cycle into instruction by aligning classroom interaction, timely
feedback, and scaffolding, thereby promoting ongoing learning. In the after-class session, the rubric-
embedded peer assessment model, AWE system, feedback module, and assignhment management and
submission system encourage students’ engagement in assessment and support the feedback loop.
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Figure 6. Technology-enhanced integration of LOA and the flipped classroom model

Nevertheless, as previously noted, the integration of technology into LOA remains a double-edged
sword. Technological innovations, while substantially enhancing the validity, reliability, and efficiency
of summative assessments and facilitating the effective capture of learning-process data, have also
introduced challenges. Specifically, concerns have emerged about increased student disengagement in
assessment activities and a rise in academic dishonesty (Cutillas et al., 2025), which persists despite
the implementation of measures such as anti-farming mechanisms and online proctoring. As noted
by Ndungu and Chepsergon (2024), the introduction of Al-powered content generation tools has
fundamentally challenged academic integrity, making it easier for students to commit plagiarism and
cheating, thereby hindering instructors’ ability to accurately gauge students’ genuine understanding
and intellectual capabilities. This tension reflects the broader challenge of balancing the benefits of
technology-mediated assessment with the need to safeguard academic integrity (Alessio & Messinger,
2021).
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To explore this issue, UTAUT, which recognizes four determinants of user intention and behavior,
namely effort expectancy, social influence, performance expectancy, and facilitating conditions, to-
gether with engagement theory, could be employed as a framework to diagnose academic dishonesty
and the disengagement arising from the integration of technology (Pan & He, 2024). In this research,
students’ disengagement in technology-enhanced peer assessment may result from a perceived mis-
match between the substantial effort involved in studying rubrics and delivering detailed peer feed-
back and the relatively low grading returns. This inference is supported by Lund Dean and Jolly
(2012), who posit that disengagement may occur when perceived efforts outweigh the expected bene-
fits. Conversely, research indicates that when technology enhances performance expectancy while re-
ducing perceived effort, students may be more inclined to misuse it (Mahda et al., 2024). In this re-
search, as students’ online learning effort outside the classroom was also factored into final grades to
incentivize students’ engagement, students were inclined to cheat to get high grades by using auto-
matic course completion tools. Moreover, limited teacher guidance on appropriate technology use,
indicative of weak facilitating conditions, may have undermined students’ engagement in technology-
assisted assessment and feedback; when coupled with assessment tasks of misaligned difficulty, this
may be more likely to render academic dishonesty.

Overall, the quantitative results and qualitative insights provide educators with clear evidence that the
“revolutionary” improvement in student learning is primarily driven by a pedagogical shift toward a
learning-oriented mentality rather than technology itself. They need to weigh the pedagogical af-
fordances and ethical implications of technologies, particulatly in how to leverage the affordances of
technology to assist the LOA design while mitigating potential risks.

IMPLICATIONS FOR RESEARCH AND EDUCATION

Opverall, through quantitative investigation and qualitative exploration, the research offers a thorough
examination of the cause-and-effect relationship between LOA intervention and TEVT students’
English language learning outcomes, while identifying the LOA strategies contributing to these out-
comes, with a special focus on the mediating role of technology. It has significant implications for
LOA practitioners, curriculum designers, and researchers.

IMPLICATIONS FOR LOA PRACTICE

The research demonstrated how rubric-driven peer assessment, action-oriented feedback loops, pro-
tocol-based self-assessment, and self-reflection could yield positive effects on language learning,.
These findings offer practical guidance for LOA practitioners to optimize the design of technology-
mediated peer assessment, self-assessment, and feedback in language classes. Additionally, the tech-
nology-enhanced LOA integrated flipped classroom model, established through the qualitative explo-
ration, provides a concrete and actionable framework for vocational college English curricular de-
signers to improve assessment practice in a flipped English language learning context, particularly to
address the challenges of large classes. To facilitate its implementation, the study underscores the im-
portance of educational institutions providing training to TEVT teachers to enhance their capacity to
design learning-oriented assessment tasks with the assistance of cutting-edge technology and to sup-
port a pedagogical shift from a grade-oriented to a learning-oriented mindset.

Moreover, the research is also meaningful to the administrative body and policymakers, who are re-
sponsible for developing curriculum standards to guide assessment and instruction practice in a cen-
tralized educational context. It demonstrated the potential of LOA to transform passive learners into
active learners and yield positive learning outcomes, thereby informing policymakers’ and educational
stakeholders’ decision-making in ongoing assessment innovation initiatives within an exam-oriented
culture.
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IMPLICATIONS FOR LOA RESEARCH

With solid evidence, the implementation of the LOA intervention was found to positively affect the
language proficiency of TVET students in the flipped classroom environment in China. This efficacy
was particularly pronounced in writing skills, evidenced by the statistically significant differences ob-
served both within the experimental group (pre- vs. post-intervention) and between the experimental
and control groups. These findings further validate that LOA principles, such as designing assess-
ment tasks for learning, involving students in assessment activities, and using feedback for feedfor-
ward, are viable and effective in improving TVET students’ learning achievements (Wakid et al.,
2024). It contributes to the discussion of LOA effects on language proficiency in the specific context
of the flipped English class in China’s TEVT institutions.

This qualitative exploration delineates a holistic strategy for leveraging technology to realize the full
potential of LOA, thereby addressing the research gap in comprehensive, systematic LOA implemen-
tations. This holistic strategy could inform future research on optimizing technology-enhanced LOA
intervention. It demonstrates its relevance by contributing to the ongoing discussion regarding how
to reconcile multiple roles of assessment in the educational system (William & Thompson, 2017).
The research also initiated a discussion of the potential tensions inherent in using technology-medi-
ated assessment, specifically the need to maximize its benefits while simultaneously establishing ade-
quate safeguards for academic integrity (Alessio & Messinger, 2021). Additionally, UTAUT was em-
ployed as an analytical framework to identify the factors that may contribute to academic dishonesty
and disengagement in the technology-integrated context. This theory-driven analysis extends the
study’s practical implications by offering diagnostic insights and providing a foundation for future
research to develop and test targeted interventions.

TRANSFERABILITY OF THE LOA MODEL

Although the research was situated within the specific context of China’s TEVT institutions, the
LOA strategies adopted, including iterative feedback loops, rubric-driven peer assessment, and pro-
tocol-based self-assessment strategies, reflected the principles that have been widely validated by
prior LOA studies beyond China. Moreover, the technology-enhanced LOA integrated flipped class-
room model demonstrates theoretical coherence with established theories, including Self-Determina-
tion Theory, Active Learning Theory, and UTAUT, suggesting its relevance beyond immediate situa-
tional contexts. Thus, these elements are not context-dependent and can be generalized to broader
contexts beyond China. The technology-enhanced implementation strategies are also applicable
across diverse higher vocational education settings, particularly in contexts characterized by large
class sizes and limited classroom instruction hours, provided that an integrated digital platform is
available.

However, there are also context-dependent aspects of the model and strategies that require careful
consideration. In China’s TEVT system, assessment practices are guided and supported by the
Teaching and Learning Advisory Committee, national curriculum standards, an LMS accessible to
everyone, and faculty collaboration. These factors ensure sufficient class hours (45-90 per year) for
in-class assessment and feedback, facilitate platform accessibility, accommodate students’ technical
literacy, and support formative assessment with immediate feedback. In the absence of policy and
faculty support, designing bite-sized assessment tasks, creating protocols and rubrics, building item
banks, and delivering quality teacher feedback would present substantial challenges.

Meanwhile, influenced by an exam-oriented culture, TEVT students in China may have been accus-
tomed to frequent bite-sized assessments and may benefit from them, though they may also lead to
stress and cognitive overload (Skulmowski & Xu, 2022; Vaessen et al., 2017). However, this potential
negative effect could be amplified in other settings, potentially offsetting the pedagogical benefits of
the practice. Given this, when transferring the LOA integrated flipped classroom model, teachers
need to redesign assessment tasks to evaluate students’ performance through alternative formats such
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as presentations, project assignments, or written reports. On top of that, it should be noticed that
English language learning is a non-linear and dynamic process (Ellis, 2008); thus, when transferring
the LOA model to more linear subjects, the assessment cycle needs to be streamlined and more
tightly sequenced.

LIMITATIONS

Despite the attainment of research objectives in this empirical study, limitations can be identified,
suggesting directions for further research. As mentioned, acquiring English as a foreign language is a
gradual and cumulative process that occurs over an extended period. Consequently, the 12-week in-
tervention period of this study may have been insufficient to allow the full effects on students’ lan-
guage achievements to manifest. Meanwhile, as mentioned eatlier, the majority of participants were
female, which introduced a potential gender bias. The participants’ backgrounds were relatively ho-
mogeneous. While such homogeneity helped reduce the influence of extraneous variables, it might
also limit the diversity of the sample and consequently constrain the generalizability of the findings.
Hence, it is suggested that future research investigate the impact of prolonged intervention on voca-
tional college English learners with a high school background and more balanced gender distribution,
a demographic that was not included as participants in the current study.

Despite a qualitative exploration of LOA strategies that are affecting TEVT students’ language profi-
ciency, the discussion is limited to the pedagogical scope; factors such as students’ personal traits,
previous learning experiences, attitudes, and perceptions were insufficiently addressed. Thus, further
study should expand the insights of LOA strategies by including the perspectives of learners.

CONCLUSIONS

This research demonstrates that although integrating LOA into the flipped classroom did not yield a
statistically significant improvement in overall English proficiency among vocational college students
in Central China, it did yield significant gains in specific areas, particularly writing skills. These find-
ings further validated that LOA practice is especially beneficial for the productive, complex skill that
involves multiple mental processes and relies on feedback from audiences or readers to validate its
quality (Imsa-ard, 2024). Meanwhile, they also revealed that learners with different traits and aca-
demic backgrounds may respond differently to LOA interventions. Further research with a larger,
balanced-gender sample is needed to validate the effectiveness of LOA across different types of
learners in TVET contexts with diverse backgrounds and a prolonged intervention period.

The study further revealed that the effectiveness of LOA on language proficiency was contingent
upon several critical factors, including the design of assessment tasks, the provision of feedback, and
the implementation of self-assessment and peer assessment. It demonstrated that an action-oriented
feedback loop was conducive to promoting deep learning and improving writing skills. Self-assess-
ment and self-reflection informed by feedback and aligned with desired learning outcomes were
found to foster self-directedness and enhance learning outcomes. However, these benefits cannot be
achieved without addressing the challenges inherent in the specific context of TVET in China. On
one hand, institutions should provide targeted training for instructors on LOA literacy, Al-based as-
sessment tasks development, and feedback systems to scale the practice. On the other hand, instruc-
tors should be empowered to calibrate learning objectives or desired learning outcomes in accord-
ance with students’ performance in ongoing assessments. Concurrently, given that students with low
motivation and interest in English tend to get only limited benefits from LOA practices, further in-
vestigation is needed to examine the dynamics among the language learners’ traits, the LOA interven-
tion, and the instruction model.
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It improves the reliability and validity of LOA tasks, facilitates the capture of impromptu learning
data for formative assessment, and supports swift, evidence-based pedagogical adjustment. However,
concerns over academic dishonesty and disengagement in assessment activities remain a persistent
and evolving problem. Thus, the research recommended that further research focus on exploring
how to maximize the benefits of technology in LOA practice while minimizing potential risks.
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