
 

Volume 21, 2022 

Accepting Editor Janice Whatley │Received: July 31, 2021│ Revised: October 23, November 23, 2021;  
January 10, February 1, February 13, 2022 │ Accepted: February 18, 2022.  
Cite as: Chung, S. H., Farah, B. N., & Tang, H-L. (2022). The relationships between the factors of  a TOE 
framework and student ERP systems learning: A curriculum development case. Journal of  Information Technology 
Education: Research, 21, 75-96. https://doi.org/10.28945/4924  

(CC BY-NC 4.0) This article is licensed to you under a Creative Commons Attribution-NonCommercial 4.0 International 
License. When you copy and redistribute this paper in full or in part, you need to provide proper attribution to it to ensure 
that others can later locate this work (and to ensure that others do not accuse you of plagiarism). You may (and we encour-
age you to) adapt, remix, transform, and build upon the material for any non-commercial purposes. This license does not 
permit you to use this material for commercial purposes. 

THE RELATIONSHIPS BETWEEN THE FACTORS OF A TOE 
FRAMEWORK AND STUDENT ERP SYSTEMS LEARNING:  

A CURRICULUM DEVELOPMENT CASE 
Sock H. Chung* Eastern Michigan University,  

Ypsilanti, Michigan, U.S.A. 
schung1@emich.edu  

Badie N. Farah Eastern Michigan University,  
Ypsilanti, Michigan, U.S.A.  

bfarah@emich.edu  

Hung-Lian Tang Eastern Michigan University,  
Ypsilanti, Michigan, U.S.A. 

htang@emich.edu   

* Corresponding author 

ABSTRACT 
Aim/Purpose The purpose of  this study is to propose a curriculum development model for 

the integration of  technology, organization, and environment (TOE) frame-
work into enterprise resource planning (ERP) systems education. The study 
investigated the relationships between the three factors of  the TOE frame-
work and student learning outcomes from their ERP systems study. 

    

Background As the demand for ERP systems grew and spread to diverse organizations, 
educational institutions have attempted to integrate the ERP systems into 
their curriculum. Yet, lacking a conforming framework to the systems results 
in a considerable gap between the integrated curriculum and student learning 
outcomes. A pedagogical framework to bridge the gap between educators 
and students is needed for the ERP systems education. 

    

Methodology The study identified eight propositions from literature reviews and conceptu-
alized a model with corresponding constructs to the propositions. The con-
structs comprise the seven predictor variables from the TOE contextual fac-
tors and one predictive variable for student learning. These constructs pro-
vide more details on the TOE factors and eight survey questions in the study. 
The study analyzed 133 survey responses of  four semesters with a SPSS mul-
tiple linear regression.  
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Contribution The study contributes to the emerging body of  ERP systems education and 
research by integrating the TOE framework to the technology curriculum de-
velopment. The study model provides a structured approach for the selection 
of  appropriate pedagogical contents to achieve a variety of  student learning 
outcomes. 

    

Findings The findings of  the study indicate the use of  the TOE framework enhances 
student learning of  ERP systems. All the three factors of  the framework 
were found to be statistically significant predictors in the ERP systems learn-
ing. The eight propositions depicting the relationships between the seven 
constructs of  the TOE factors and student learning outcomes are all sup-
ported. 

    

Recommendations  
for Practitioners 

The study recommends a practical guideline to ERP systems educators to uti-
lize the TOE framework in their curriculum development. The guideline is 
aligned with typical teaching objectives for ERP systems courses. 

    

Recommendations  
for Researchers  

Further studies are necessary by various scholars who have noted limited re-
search pertaining to ERP systems and information technology education. 
The TOE framework demonstrates a practical application of  a proven theory 
to student learning outcomes as a feasible approach to deliberate the use of  
the systems education and research. 

    

Impact on Society This study will have a valuable impact on educators for their technology cur-
riculum development and software vendors for their investment decisions on 
enterprise-wide system products.  

    

Future Research Relying solely on student self-reported survey responses may be prone to re-
sponse bias. For future work, researchers can extend this study and undertake 
similar research to empirically validate the efficacy of  various teaching prac-
tices for student ERP systems learning. This could include objective 
measures of  student learning by qualitatively coding behaviors at student 
project meetings or from hands-on ERP system exercise results. 

    

Keywords ERP systems education, technology factor, organization factor, environment 
factor, student learning outcomes 

    

INTRODUCTION 
Business education has been facing continuous changes in the business environment and needs to 
enhance both business and information systems curricula. While the business environment requires 
knowledge workers who can recognize problems and generate solutions that cut across functional 
areas within an organization and its external partners, business programs and curricula in higher edu-
cation are based on individual disciplines (Porter & McKibbin, 1988; Rynes & Bartunek, 2013; Weber 
& Englehart, 2011). Business school educators need to provide a cross-functional view of  business 
and develop interdisciplinary pedagogy with integrated information systems for students (AACSB, 
2019; Le & Lehmann, 2016; McHaney et al., 2015). In line with this need, business curricula have 
been placing more emphasis on interdisciplinary characteristics of  business operations such as busi-
ness analytics, supply chain management and communications with colleagues and partners. 

Many business schools invested a significant amount of  resources to launch the integrated curricula 
and teaching tools (Fedorowicz et al., 2004; Hepner & Dickson, 2013; Mandai & Flosi, 2012; 
McCann & Grey, 2009). Integrating ERP systems into the curriculum would be beneficial to business 
students as well as their future employers. Hardcastle (2015) suggested that many employers are inter-
ested in recruiting a team of  interdisciplinary ERP systems staff  with different majors such as ac-
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counting, information systems and supply chain management. The business disciplines and ERP sys-
tems education have received much attention in this respect resulting in curriculum change. The ERP 
systems education has been lacking for a guiding framework for educators to develop integrative 
business and technology curriculum (Iriberri et al., 2015; Lee et al., 2002; Ruhi, 2016). The lack of  a 
practical framework results in a considerable gap between the curriculum and student learning out-
comes. A pedagogical framework to bridge the gap between educators and students is needed. How-
ever, bringing ERP systems to business education without a bridging framework is an emerging chal-
lenge for educators and researchers. The technology, organization, and environment (TOE) frame-
work could be used to facilitate the challenge by bridging the gap. The framework has been available 
for technology adoption studies in different technologies (Baker, 2012), including ERP systems (Awa 
et al., 2017; Gutierrez et al., 2015; Ramdani et al., 2009), web applications (Oliveira & Martins, 2011) 
and cloud computing (El-Haddadeh, 2020). This study investigated the relationships between the 
TOE factors and student learning outcomes and recommends a practical guideline to ERP systems 
educators in their curriculum development. 

STUDY BACKGROUND 
ERP systems were introduced to address fragmented legacy systems in organizations by integrating 
all business functions into a single system with one source of the right information (Muscatello & 
Chen, 2008; Ruivo et al., 2017). Making the right information available to the right people can create 
value and reduce costs to help the organizations make good decisions in managing the information 
productively across business partners (Cachon & Fisher, 2000; Shuai et al., 2007). Since 1990s, ERP 
systems have been adopted by many companies worldwide. Over the years, ERP systems have con-
tinued to evolve due to changing business requirements (McGaughey & Gunasekaran, 2007; 
Oliveira & Martins, 2011). The evolution has led to a high demand for ERP system adoptions in ap-
plying business opportunities and solutions to complex problems (Wilson, 2019). As the demand for 
ERP systems grew and spread to diverse types of organizations, it has become important to integrate 
the systems into the curriculum in higher education. Business schools have been aware of the ERP 
systems and employers’ needs, and subsequently preparing their students with required systems skills 
and competencies. This will enable students to get employment they aspire to and continue to remain 
of relevant to the business (Hepner & Dickson, 2013; Klima et al., 2014). The job market for profes-
sionally trained ERP systems specialists in business has motivated both business schools and ERP 
systems vendors to form alliances for the benefits of students and organizations (Hepner & Dickson, 
2013; Iriberri et al., 2015). Recent studies reported many organizations have been recruiting all levels 
of ERP systems specialists with different skills which are derived from the TOE factors for their 
ERP system adoptions (Mahdavian & Mostajeran, 2013; Ruhi, 2016).  

This study explores the feasibility of  integrating both the TOE framework and ERP systems into 
business education. The TOE framework contextually comprises technology, organization and envi-
ronment factors to enhance organizational processes for ERP systems adoption (Ramdani et al., 
2009; Tornatzky & Fleisher, 1990). The technology factor (TechFac) is related to the internal (e.g., 
functional applications) and external (e.g., Internet) technologies, and technology adoption processes 
(Bharathi & Parikh, 2012; Oliveira & Martins, 2011). The organization factor (OrgFac) is related to 
the company’s culture, resources, and assets such as the company’s size, hierarchy, procedures, admin-
istrative structure, human resources and connection between business processes (Chong et al., 2009; 
Elmeziane & Elmeziane, 2012). The environment factor (EnvFac) is affected by market characteris-
tics such as industry composition, competition, economic situation, ERP systems vendors and gov-
ernment policies (Oliveira & Martins, 2011; Wu & Subramaniam, 2009). The TOE framework indi-
cates that the adoption behavior of  ERP systems should be divided into the three contextual factors 
(Bradford et al., 2014; Schniederjans & Surya, 2013; Walther et al., 2018). These factors have been 
key aspects for organizations to implement ERP systems, and the framework could be used to guide 
technology curriculum development.  

about:blank
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In ERP system education, the technology acceptance model (TAM) and experiential learning theories 
were previously used to integrate the system to student learning (Alshare & Laney, 2011; Ruhi, 2016). 
This study perceives pedagogical shortcomings with an incipient aspect from the TAM’s usefulness 
and ease of use (Davis, 1989), and with a limited scope of the experiential learning for conjectural 
conceptualization and experience (Kolb, 1984). Students would need to understand different aspects 
and broad scopes of technological topics (e.g., business processes, technologies, and people involve-
ments) in every stage of the system implementation process. A comprehensive framework for busi-
ness and technology curriculum was required to make up for the shortcomings and reduce the gap 
between educators and students. The integration of the TOE framework and relevant factor skills 
could be a proper approach to develop the ERP systems curricula. An introductory level of ERP sys-
tem course in this study were developed from the three TOE factors, which has seven objectives for 
students to learn ERP systems with seven skills derived from the TOE factors. 

The seven course objectives could help students learn technologies, organizational strategies, and 
business environment of an ERP system. This study identified the TOE factor skills to establish the 
course objectives, and student learning outcomes were developed for students to obtain and build up 
confidence in and adapt to the seven skills for the future (Andrew et al., 2018; Hepner & Dickson, 
2013). Due to the evolving nature of the ERP systems study, the relationships between the course 
objectives and student learning outcomes were introduced to students by instructors in the first class 
day of each semester. The importance of understanding the relationships was repeatedly explained to 
the students almost every class day before discussing specific class topics for the day. Also, the three 
TOE factors and relevant skills have been in part of the course exam questions. The study aims to 
find out that students were able to grasp the big picture of ERP systems and gain consequential ben-
efits from their learning. For the investigation the seven skills were mapped into the seven course ob-
jectives and corresponding TOE factors as stated in the course syllabus below. 

1. Best practices in business transformation for an organization with an ERP system (OrgFac) 
2. Importance of  IT infrastructure for the organization to successfully implement an ERP system 

(TechFac) 
3. Evaluation and implementation of  ERP systems for the organization (OrgFac) 
4. Impact of  an ERP system implementation on business processes for the organization (OrgFac) 
5. An integrated strategy for managing information among the organization, its suppliers and cus-

tomers (EnvFac) 
6. Familiarity with the basic functionalities of  SAP ERP system (TechFac) 
7. ERP systems trends to expand their capabilities for business analytic, cloud computing, supply 

chain management (SCM), and other new technologies (EnvFac) 

DEVELOPMENT OF RESEARCH QUESTIONS 
This study attempted to develop a conceptual model for the integration of  a holistic TOE frame-
work into ERP systems education. To understand existing ERP system curriculum developments, the 
study conducted a systemic literature review. The review included a combination of  applicable theo-
ries from business management education (Brown & Robin, 2017), ERP systems education (Kolb, 
1984; McCarthy, 2016; Ruhi, 2016), experiential learning (Caza et al., 2015; McCarthy, 2016), interdis-
ciplinary pedagogy (Ducoffe et al. 2016; Nisula & Pekkola, 2019), and technology adoption (Bharathi 
& Parikh, 2012; Davis, 1989; Oliveira & Martins, 2011), The next eight propositions for the model 
development follow from further discussions of  the relationships between the course objectives and 
student learning outcomes. 

An ERP system comprises an integrated set of  software and facilitates organizational processes for 
business values (Heredia-Calzado & Durendez, 2019; Markus et al., 2000). This set usually includes 
business functional applications called “modules” such as asset management, financial accounting 
and controlling, sales and distribution, materials management, production planning, and execution 
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processes. Each module is a business process that incorporates the industry’s best practice and pro-
vides ERP system users with access to a single source of  real-time data for business functions (Ca-
glio, 2003; Dezdar, 2012). With the integration of  these fundamental modules using the same data, an 
organization can adopt a wide variety of  best practices and enhance existing business processes of  
the organization (Cronan & Douglas, 2012). For example, Coach Manufacturing, Hewlett-Packard, 
Bristol-Meyer and Baylor College of  Medicine (Americas’ SAP Users’ Group [ASUG], 2020; Panetto 
& Cecil, 2013) counted on their ERP systems to facilitate business integration, interoperability, devel-
opment and improvement. In fact, a multinational software vendor and researchers together have de-
veloped an ERP system not only to standardize the existing business processes of  the implementing 
organization but also to bring in the best practices of  the industry for the organization (Sudhaman & 
Srinarayan, 2016; Wagner & Newell, 2004). Using an ERP system, students can learn what best prac-
tices mean in business and how an organization can execute business operations in an efficient and 
standardized way. Investigation of  the organization factor that can provide opportunities for 
business transformation with an ERP system is both informative and necessary. Proposition 1 
follows from this discussion (P1): 

P1 The TOE framework helps students understand best practices in business transformation for 
an organization with an ERP system. 

An ERP course has been offered for students to understand what the ERP system is and how the 
system can be used to meet business objectives for an organization with its business partners. Stu-
dents learn how a large system has been configured to support the organization with multiple func-
tions and divisions across its supply chain. ERP system infrastructure (e.g., database, hardware and 
software) is a technology factor. From the technology factor students learn the configured sys-
tem and relevant technologies as fundamental topics in ERP systems education (Somers & Nel-
son, 2004; Van Oosterhout et al., 2006). The technology factor can affect ERP systems adop-
tion options (e.g., cloud or onsite) and selections of  system packages (Gupta et al., 2019). Im-
portantly, an ERP system entails a substantial investment in IT infrastructure for an organiza-
tion. The IT infrastructure is one of  the most important technology components required for 
an ERP system adoption. Its investment has been a major part of  organizational requirements to 
address its business opportunities and solutions. Decision making for an ERP system implementa-
tion is also addressed through a cross-functional view of  an organization and an extension toward 
the infrastructure for the organization’s capabilities and competitiveness (Chung et al., 2011; 
Rodríguez et al., 2020). ERP systems education helps students understand the capabilities of  business 
innovation with IT infrastructure in the organization. The organizational and technology implications 
explain the relationship between IT infrastructure, ERP system implementation and business opera-
tions for the organization. Proposition 2 follows from this discussion (P2): 

P2  The TOE framework helps students understand the importance of  IT infrastructure for the or-
ganization to successfully implement an ERP system 

Given that ERP systems by their nature are complex, it is vital that an ERP system course establishes 
a pedagogical structure that facilitates learning as students use and evaluate such a system. Students 
need different types of  knowledge that are essential for using the ERP system: business knowledge, 
product knowledge, technical knowledge, vendor knowledge, and project management knowledge 
(Chan & Rosemann, 2001; Soja, 2015). The systems education helps students know how to evaluate 
and implement an ERP system for an organization, and the impact of  the system on business pro-
cesses in the organization. Students learn the need of  selecting good ERP system vendors and main-
tain a long-term relationship with them, as the life span of  an ERP system is substantial, given a 10 
to 16 year investment (Claybaugh et al., 2021). The ERP system also helps students learn how to 
share their knowledge about the power of  integrated business processes in the organization and with 
its partners across the supply chain. The students learn a variety of  ERP system implementation 
strategies (e.g., big bang or phased approach) with project management software (e.g., SAP solution 
manager). Business organizations around the world have considered the use of  these systems as an 
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integral means to maintain their competitiveness. However, an ERP system is a “lock-in” suite of  
business applications with the organization which will experience unforeseeable challenges when it 
must continue to invest in following system upgrades and enhancements (Narasimhan et al., 2009). 
Proposition 3 follows from this discussion (P3): 

P3 The TOE framework helps students know how to evaluate and implement ERP systems for an 
organization. 

ERP systems allow organizations to manage their business with proven benefits of  improved process 
efficiency, reduced inventories, better data/information sharing and customer services, and increased 
profit margins (Fan & Fang, 2006; Nwankpa, 2015; Yang & Su, 2009). Recent studies suggested that 
ERP systems have been credited with reducing order cycle times, resulting from improved customer 
service and supply chain management (Hwang & Min, 2013; McAfee, 2002). In view of  these bene-
fits, it is easy to observe why ERP systems have been implemented as one of  the most remarkable 
developments in the world and the most accepted standard business software of  the last two decades 
(Dezdar & Ainin, 2011; Muscatello & Chen, 2008). While ERP systems implementations in some or-
ganizations were successes, there were also different circumstances where implementations were fail-
ures, particularly in terms of  target dates and project costs. Prior research identified organizational 
antecedents like top management support, project management, process design, change manage-
ment, user training and IT alignment with business strategies (Delone & McLean, 2003; Dezdar & 
Aimin, 2011; Saade & Nijher, 2016). An ERP system helps an organization integrate all its resources 
to improve its operational performance and enhance its competitiveness (Elsayed et al., 2021; Law & 
Ngai, 2007). In the end, the organization will be able to realize the benefits that come with the sys-
tem implementation. Students learn the organizational benefits, the, importance of  business process 
reengineering, and change management efforts from the successful system implementation. Proposi-
tion 4 follows from this discussion (P4): 

P4 The TOE framework helps students know the impact of  an ERP system implementation on 
business processes for the organization 

An ERP system is a software package that provides the ability for integrating all the information 
flows throughout business functions and processes in the organization (Davenport, 1998; Kumar & 
Thapliyal, 2010). A typical ERP system shares a single source of  transactional data, manages cross-
functional processes, applies consistent business rules, and helps an organization adopt standard op-
erating processes including manufacturing, accounting, marketing, sales, human resources, and logis-
tics (Harrast et al., 2014; Jacobs & Weston, 2007; Kumar & Thapliyal, 2010; Léger et al., 2011). All 
data generated throughout the organization are accumulated to one database and made available to 
every function on a real-time basis. This alleviates inefficiencies associated with redundant data and 
communication lags and provides a foundation for integrated information system functions and busi-
ness processes within the organization and across supply chain partners (Pang et al., 2019; Jacobs & 
Weston, 2007; Schlichter & Kraemmergaard, 2010; Scott & Vessey, 2002). An ERP system enables an 
organization to share common information by providing internal and external partners with a single 
database and technical platform. For the organization this information sharing can contribute to 
shortening product development cycle times and improve customer services. The one source of  data 
is viewed as a key component of  the ERP system to deal with competitions, because the organization 
can establish an integrated business strategy in its rapidly changing environment with the system. 
Proposition 5 follows from this discussion (P5): 

P5 The TOE framework helps students know how an ERP system represents an integrated busi-
ness strategy for managing the one source of  common data within an organization and across 
its business partners. 

ERP systems have been mainly introduced to conduct key business processes and functions in a 
standardized way for organizations. To a large extent, most of  them have succeeded in conducting 
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their businesses in that way. Students going into industry need to understand what business func-
tional and technology features of  an ERP system can do their jobs for an organization. They can 
learn the system from a theoretical point of  view and hands-on interactions with functional modules 
of  the system. In the effort to aid the students’ understanding of  a process-oriented organization and 
cross-functional integration with an ERP system, the course in this study incorporated various peda-
gogical practices into the curriculum, including various organization theories, case studies (Venkatesh, 
2008; Winkelmann & Leyh, 2010), and hands-on exercises with a SAP system (Jaeger et al., 2011; 
Pridmore et al., 2014; SAP, 2014). This learning experience with the technology features and func-
tional modules enables the students to learn process-driven operations and a configured ERP system 
to the business processes. The hands-on laboratory exercises can include a business case with a list of  
procedural steps that are required to configure business processes offered by the system or to com-
mit transactions on it. ERP systems educators have been offering the students these exercises as a vi-
able teaching practice (Baumgartner & Shankararaman, 2014; Monk & Lycett, 2016; Stevenson, 
2015). The practice is an effective complement to traditional lecture sessions (Baumgartner & Shan-
kararaman, 2014). All the practical exercises can help the students build up their confidence with the 
business and technology features of  ERP systems. Proposition 6 follows from this discussion (P6): 

P6 The TOE framework helps students become familiar with the basic functionalities of  ERP 
systems from theory to hands-on practical exercises. 

The future trend of  ERP systems is a variety of  wide-open topics for technology, organization and 
environment implications. Two of  the recent trends are cloud computing and business analytics. 
Cloud computing has possibilities to change greatly the way IT services are delivered to customers. 
Cloud computing is defined as both the applications delivered over the Internet as services and the 
hardware and systems software in the data centers that offer those computing services (El-Haddadeh, 
2020; Grubisic, 2014). These IT services are referred to as a web delivery model called software as a 
service. Two other models of  cloud computing services are infrastructure as a service and platform 
as a service. More recently, some ERP vendors have moved some of  their offerings to the cloud (e.g., 
SAP Business ByDesign). However, there is still a lot to be done for customer organizations to see 
more services and application suites moving to the cloud (Walther et al., 2018). Another recent trend 
with the ERP systems focuses on how to support decision making processes, as well-informed deci-
sions can have far-reaching consequences, affecting almost all business aspects. Decision making is 
only considered successful when it is measured with success indicators (e.g., effectiveness) that were 
initially set (Beyer & Trice, 1982; Nutt, 2008). Improving decision making requires high quality data 
(e.g., accurate, timely and relevant data) and proper analytical skills (Ghasemaghaei et al., 2018; Suku-
mar & Ferrell, 2013; Waller & Fawcett, 2013). In addition, a new trend in decision making is to in-
volve business analytics (BA) with ERP systems. BA is closely related to improved decision making 
for business strategies. This study advocates an established BA definition in which BA is concerned 
with evidence-based problem recognition and solutions within the context of  business situations 
(Holsapple et al., 2014). Major software vendors such as IBM and SAP believe that BA is likely to 
make a major contribution to organizational performance in the coming decade (IBM, 2021; SAP, 
2020). Integrating the BA applications into an ERP system for the decision-making process has been 
a much-anticipated improvement for business education. Proposition 7 follows from this discussion 
(P7): 

P7 The TOE framework helps students understand technology trends to expand ERP capabilities 
in the changing business environment. 

The ERP systems course in this study facilitates students’ ability to understand what an ERP system 
is, and how and why the system is used for an organization. Students learned how the configured sys-
tem supports an organization with multiple functions and processes across its internal value chain 
and external supply chains. ERP systems technology trends for business operations and decision-
making improvement are addressed through studying the systems use and related sources of  data for 
organizations and their business partners. TOE framework facilitating the student learning of  the 
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ERP systems is discussed with the first seven propositions reflected on the seven course objectives as 
stated above. The course objectives mapped to the TOE factors could help the students improve 
their learning of  the system and prepare them for their future. Each proposition above is presented 
to help students understand both business and ERP systems as a whole. The students would be able 
to learn ERP systems and build up their confidence in the technology for their professional careers 
with technological, organizational, and environmental perspectives (Caza et al., 2015). The study pos-
its positive relationships between all the seven independent constructs (from P1 to P7) and a depend-
ent construct for student learning outcomes. In this context, proposition 8 on student learning out-
comes follows from this discussion (P8):  

P8: The TOE framework helps students understand the relationships between the factors of  or-
ganization, technology and business environment from their ERP systems study 

 
Using the eight propositions above, this study proposes a model to examine the relationships be-
tween the three TOE factors and student ERP systems learning. Table 1 depicts a summary of  the 
propositions, research questions and the contextual factors in the study. 
 

Table 1: Propositions, Research Questions and TOE Contextual Factors 

PROPOSITION RESEARCH QUESTION TOE FACTOR 

P 1 The TOE framework helps students understand the best 
practices in business transformation for an organization 
with an ERP system. 

OrgFac 

P2 The TOE framework helps students understand the im-
portance of  IT infrastructure for the organization to 
successfully implement an ERP system. 

TechFac 

P3 The TOE framework helps students know how to evalu-
ate and implement ERP systems for an organization. 

OrgFac 

P4 The TOE framework helps students know the impact of  
an ERP system implementation on business processes in 
the organization. 

OrgFac 

P5 The TOE framework helps students know how an ERP 
system represents an integrated business strategy for 
managing the one source of  data within an organization 
and across its supply chain partners and customers. 

EnvFac 

P6 The TOE framework helps students become familiar 
with the basic functionalities of  ERP systems from the-
ory to hands-on practical exercises. 

TechFac    
 

P7 The TOE framework helps students understand technol-
ogy trends to expand ERP capabilities in the changing 
business environment. 

EnvFac 

P8 The TOE framework helps students understand the rela-
tionships between the factors of  organization, technol-
ogy and business environment from their ERP systems 
study. 

Student Learning 
Outcomes 

RESEARCH METHOD AND DATA ANALYSIS 
This study operationalizes testing TOE framework factors and student learning with a deductive ap-
proach (Saunders, 2012). In line with the approach the study identified eight propositions, from a 
careful review of  literature, and conceptualized a model with corresponding constructs to the propo-
sitions. The constructs comprised seven independent (or predictor) variables stemmed from the 
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TOE factors and one dependent (or predicted) variable for the student learning outcomes. The study 
conducted a series of  surveys on the eight constructs for the propositions from ERP systems stu-
dents for past four semesters. The survey consisted of  eight research questions with student major 
and gender information, and other information was not requested in order to ensure anonymity and 
confidentiality for each student. It is likely that each respondent had a different perception of  ERP 
systems as opposed to other IS/IT topic studies. Such a different perception may emanate from the 
fact that an ERP system is integrated to various business functions of  an organization such as sales, 
purchasing, accounting, and production. The first seven questions, designed to evaluate the seven 
constructs, reflected on the TOE framework for the ERP systems course described earlier. The 
eighth question was the student learning outcomes for the eighth proposition. In order to make an 
inference on the findings, this study examined the relationships between the seven constructs and 
student learning outcomes (Locke, 2007). The Appendix shows the survey as given to the students. 

SAMPLE 
The survey was distributed to eight cohorts of  undergraduate business students during their last ERP 
systems class day of  each semester for the past two and a half  years. The introductory 300 level 
course was offered mainly to junior students every regular semester for a period of  15 weeks with 
one or two sections of  which each was allowed to have a maximum of  25 enrollments. 133 students 
out of  a total of  142 participated in the surveys, giving a response rate of  94%. This high response 
rate and overall average of  student learning outcomes (P8) imply most of  the students were strongly 
interested in following the ERP systems course objectives derived from the three TOE factors (Fos-
nacht et al., 2017). All of  them were enrolled in the same course for the past four semesters at the 
same business school. Similar teaching materials and instructions were used in the classes. 

Table 2: Student Survey Raw Data for Likert Scores 

#  of  
Partici-
pants 

Propo-
sition 

# 

Information Systems 
Major   

Other Business 
Majors Overall 

Min Max Mean Min Max Mean Min Max Mean 
132 P1 4 7 6.1 4 7 5.9 3 7 6.0 
133 P2 5 7 6.1 4 7 6.1 4 7 6.1 
131 P3 4 7 6.1 4 7 5.9 4 7 6.0 
131 P4 4 7 6.2 4 7 6.1 3 7 6.1 
133 P5 4 7 6.1 4 7 6.1 4 7 6.1 
132 P6 4 7 6.2 4 7 5.9 4 7 6.1 
131 P7 5 7 6.1 4 7 6.1 4 7 6.1 
132 P8 5 7 6.2 4 7 6.1 4 7 6.15 

Overall 4 7 6.14 4 7 6.02 3 7 6.08 

Among the respondents 73 (55%) of  them were information systems students who are more interest 
in studying the ERP systems technology to support organizational businesses. All the others (45%) 
were a combination of  accounting, marketing and supply chain management major students whose 
study interests are how to use the systems for studying real business operations. However, the re-
sponse patterns from these two group of  students were very similar as shown in Table 2. The survey 
questionnaire asked the respondents to indicate the extent to which they achieved the seven course 
objectives derived from the TOE factors. Their learning outcomes were measured with a seven-point 
Likert scale ranged from “1” for strongly disagree, “2” for moderately disagree, “3” for slightly disa-
gree, “4” for neither agree nor disagree, “5” for slightly agree, “6” for moderately agree, and “7” for 
strongly agree as shown in the Appendix. Tables 2 shows the student survey raw data for the study.  
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ANALYSIS 
One of  the important entities in the study was a unit of  analysis which represented each individual 
student learning from the ERP systems course. Previous studies suggested that the unit of  study is a 
main entity in the study of  learning (Alexander et al., 2009; Babbie, 2012). First, the data was tested 
for construct reliability by measuring the Cronbach alpha’s internal consistency coefficient. This 
measure can determine how a set of  the constructs are related as a group. The Cronbach’s alpha 
value of  0.7 and above is the generally accepted level for the reliability test (Nunnally, 1978). The al-
pha values of  all seven constructs (P1 - P7) were above 0.8 and accepted for the reliability test. Then 
the same data was analyzed with a SPSS multiple linear regression to examine the relationships be-
tween the seven constructs and student learning outcomes from their ERP systems study (P8). The 
observed p-value of  0.001 and adjusted R2 of  0.848 indicate the group of  the seven independent var-
iables showed a significant relationship with the dependent variable. Table 3 depicts the regression 
model fit with the constructs. 

Table 3: The Linear Regression Model Summary 

R R 
SQARE 

ADJUSTED 
R 

SQUARE 

STD. ERRORS 
OFTHE ESTI-

MATE 

R 
SQUARE 
CHANGE 

F   
CHANGE 

  
DF 

SIG. F 
CHANGE 

0.925
* 

0.856 0.848 0.257 0.856 105.824 7 0.001 

Predictors: P1, P2, P3, P4, P5, P6, P7 

All the seven independent variables were significantly correlated with the student learning out-
comes. The correlation between the constructs is below 0.085 constructs as reported in Table 4, rul-
ing out multi-collinearity (Bagozzi & Yi, 1988). This indicates each construct variable in the model 
was linearly predicted for the student learning outcomes from the others with a substantial degree of  
accuracy. 

Table 4: Descriptive Statistics and Correlation Matrix 

PROPOSI-
TION 

MEAN SD P1 P2 P3 P4 P5 P6 P7 

P1 6.0 0.83 1       

P2 6.1 0.76 0.57*** 1      

P3 6.0 0.87 0.56*** 0.42*** 1     

P4 6.1 0.83 0.54*** 0.51*** 0.52*** 1    

P5 6.1 0.81 0.42*** 0.53*** 0.47*** 0.46*** 1   

P6 6.1 0.80 0.51*** 0.51*** 0.54*** 0.54*** 0.50*** 1  

P7 6.1 0.87 0.47*** 0.34*** 0.37*** 0.36*** 0.26*** 0.46*** 1 

*** p-value < 0.001 

EVALUATION OF RESULTS 
This study examined the seven skills of  the three TOE factors for the seven course objectives and 
student learning outcomes. The analysis of  the study results indicated the significance of  the TOE 
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framework which reflected on the survey questionnaires. The seven skills for students were stated in 
the course syllabus and reflected on the eight questions in the survey. The first seven propositions 
were reported with positive coefficients of  the seven independent variables as shown in Table 3. The 
results revealed that the framework operationalized relationships between the course objectives and 
student learning outcomes, and the relationships increased student confidence in studying the ERP 
systems as reflected on Table 2. The finding implies that student evaluation of  the TOE framework 
was dependent on their attitude and interest attributes to learn the ERP systems. Alshare and Laney 
(2011) suggested that students’ confidence to learn ERP systems affects their attitude and interest in 
their systems study. The two attributes from the ERP systems study to their learning outcomes seems 
related to the 94% high response rate (Rogelberg et. al., 2001).  

The analysis results showed all three factors of  the TOE framework were significant predictors in 
ERP systems learning outcomes for students. All eight propositions depicting the relationships be-
tween the seven constructs of  the predictors and student learning outcomes were all supported. This 
suggests that students enjoyed their ERP systems study with positive attitudes and strong interests 
and believed that learning the system would be relevant to their professional careers and increase 
their employability (Andrew et al., 2018; Ruhi, 2016; Teach, 2016). Also, observing high grades of  
student course and instructor evaluations for the ERP systems course by the university every semes-
ter, this study found out both the course theories and student hands-on SAP system experience ena-
bled them to understand process-oriented operations and configured systems. Especially, from the 
hands-on lab exercises they could follow a list of  procedural steps to enter business transactions on 
the system. Their attitudes and interests have mirrored the same student evaluations for the past four 
semesters with high levels of  grades ranged from “B-” to “A.” Consistently, a majority of  students 
commented their perceptions of  the course experience positively to match with their evaluation 
grades such as “well organized with theories,” or “gained comprehensive knowledge.” The student 
evaluations and comments have the potential to contribute to ERP systems course development by 
providing relevant information for reflection on teaching and learning (Conley et al., 2016; Darling-
Hammond et al., 2012). The analysis of  student learning outcomes indicated the students were well 
prepared with a set of  skills stated in the course objectives and will be able to contribute to their fu-
ture organizations from their learning. Table 5 provides more details with positive coefficient beta 
values to corresponding propositions supported by the regression analysis. 

Table 5: Survey Analysis Results of  TOE Framework and Student Learning Outcomes 

TOE FACTORS FOR ERP SYSTEMS 
EDUCATION (PROPOSITION #) 

STANDARDIZED 
COEFFICIENT 
BETA 

SIGNIFICANCE 
*** P-Value < 0.01 

PROPOSITION 
SUPPORT   
(Y/N?) 

The TOE framework helps students 
understand the best practices in busi-
ness transformation for an organiza-
tion with an ERP system (P1) 

0.211 0.000 Yes 

The TOE framework helps students 
understand the importance of  IT in-
frastructure for the organization to 
successfully implement an ERP sys-
tem (P2) 

0.178 0.000 Yes 

The TOE framework helps students 
know how to evaluate and implement 
ERP systems for an organization (P3) 

0.160 0.000 Yes 
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TOE FACTORS FOR ERP SYSTEMS 
EDUCATION (PROPOSITION #) 

STANDARDIZED 
COEFFICIENT 
BETA 

SIGNIFICANCE 
*** P-Value < 0.01 

PROPOSITION 
SUPPORT   
(Y/N?) 

The TOE framework helps students 
know the impact of  an ERP system 
implementation on business processes 
in the organization (P4) 

0.127 0.007 Yes 

The TOE framework helps students 
know how an ERP system represents 
an integrated business strategy for 
managing the one source of  data 
within an organization and across its 
supply chain partners and customers 
(P5) 

0.188 0.000 Yes 

The TOE framework helps students 
become familiar with the basic func-
tionalities of  ERP systems from the-
ory to hands-on practical exercises 
(P6) 

0.213 0.000 Yes 

The TOE framework helps students 
understand technology trends to ex-
pand ERP capabilities in the changing 
business environment (P7) 

0.182 0.000 Yes 

The TOE framework helps students 
understand the relationships between 
the factors of  organization, technol-
ogy and business environment from 
their ERP systems study (P8) 

 0.000 Yes 

DISCUSSION 
The seven course objectives are for student learning about an ERP system implementation to under-
stand technologies, organizational strategies, and business environment. Relating the TOE factor 
skills to their learning, they could acquire and build up confidence of, and adopt the seven skills for 
their future professional careers. This study investigated the relationships between the three TOE 
factors and student leaning outcomes. The findings highlight the key role of  the framework to 
achieve the seven course objectives in student learning. The students in the study rarely had ERP sys-
tems experience as the course was named “Introduction to ERP Systems,” and were judged to be 
more competent in their learning from the systems classes. Their class experience played a central 
role in experiential learning which is suggested as the process whereby knowledge is created through 
the transformation of  theories and practices in learning (Kolb, 1984; McCarthy, 2016; Ruhi, 2016). 
Students’ hands-on ERP systems experiences could provide them the ability to improve their tech-
nology skills while they are also equipped to adapt to their future business organization and environ-
ment. Untener et al. (2015) also suggested that students will be well prepared to enter industry 
through the pedagogy that provides them the ability to apply their experience and skills to their work 
environments. The students can increase the capabilities of  their future business organizations and 
impact the success of  the organizations. Due to the significant investments made in ERP systems 
and increase of  the systems use throughout functional areas by most organizations, students with 
ERP systems education will be valuable to their employers (Scholtz et al., 2012; Surendran et al., 
2006). 
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The study results show significant evidence that the TOE framework is an effective theoretical tool 
to facilitate the introduction of  ERP systems in education. In order to increase students’ interests 
and thereby maximize their ERP systems learning, educators must ensure that students’ attitudes in 
class are positive toward the ERP systems by highlighting its usefulness and facilitating instructional 
efforts. The study indicates sufficient hands-on exercises help students be familiar with the ERP sys-
tems. The findings imply that students believe that learning the ERP systems provide them with tan-
gible benefits to their programs of  study and employments and will make a good amount of  effort to 
accomplish the course objectives. 

An ERP systems course should appeal to students’ interests in the subject, and clearly state course 
objectives, and content and learning outcomes. In particular, the seven course objectives organized 
around a proven theoretical framework (e.g., TOE) can have an impact on students’ perceptions re-
garding the usefulness of  the ERP systems. The course contents can include practical theories, labor-
atory exercises and case studies that help students learn the system in a business context. Students 
will work harder to learn ERP systems if  they believe the practical exercises help them meet their ex-
pectation from the system. The students’ perceptions of  the ERP systems can collectively affect their 
classmate attitudes for their learning. They will be able to build up their confidence in applying what 
they have learned from the class and be well prepared for their professional careers (Caza et el., 
2015). To increase student relevance to ERP systems learning, instructors can enhance the course 
contents to help the students better understand real business practices. Above all, further studies are 
necessary by various scholars who have noted a dearth of  research pertaining to ERP systems and 
information technology education (Alshare & Lane, 2011; Cronan & Douglas, 2012; Eden et al., 
2014; Nisula & Pekkola, 2019). In the context of  ERP systems course offerings, the TOE framework 
of  this study can apply to other student learning with integrated information technology in their 
business studies. The findings of  this study depict an insight that the three key factors of  the TOE 
framework positively influence student learning outcomes from their ERP systems study. Overall, 
this study provides some evidence for educators to explore the use of  existing frameworks for their 
curriculum development. 

LIMITATIONS AND FUTURE RESEARCH 
There are several limitations to this study that should be acknowledged, along with many avenues for 
future research. First, the validity of  the measures of  each construct should be further scrutinized in 
the specific context of  technology education, given that they originate from the field of  technology 
adoption in organizations and have therefore been developed in the context of  business environ-
ments. The fact that all the ERP systems students who participated in the study had no previous 
ERP systems-related work experience before enrolling in the course somewhat alleviated the concern 
about their learning and its applicability to their future uses in business. However, further validation 
on their previous experience with ERP systems is necessary. Similarly, this is the first quantitative at-
tempt to operationalize the TOE factors in ERP systems’ education with a set of  the factor variables, 
and the measures available to this study were limited. 

One of  the measures could be exploratory factor analysis on associated constructs for representing 
each course objective of  the ERP systems course. Second, qualitative research methods could also be 
employed to gather observational data allowing for a deeper examination of  the seven objectives un-
derlying the three TOE framework factors. This could include objective measures of  student learning 
outcomes by qualitatively coding behaviors in student project meetings or analyzing hands-on ERP 
systems exercise results. Third, the relatively small sample size in the study also limited the statistical 
power of  the data analysis and restricted this study from conducting an accurate confirmatory factor 
analysis on the variables of  interest. Larger samples in future research will help to provide construct 
validity for the application of  these constructs in the context of  ERP systems education. In general, 
larger and more diverse samples will not only enhance statistical power but also provide clearer evi-
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dence for the validity and causality of  the relationships between the constructs explored here. For fu-
ture research directions, educators and researchers can extend this study and undertake similar re-
search to empirically validate the efficacy of  various teaching practices for student ERP systems 
learning. Relying solely on the student self-reported survey responses may be prone to response bias. 
Finally, when the students start understanding the ERP systems applications and processes of  the 
business organizations, they begin transforming from novices to business professionals diminishing 
the boundary between their learning and the workplaces (Nisula & Pekkola, 2019). The research 
could consider whether the TOE factor variables and student learning from their ERP system studies 
are related to the performance of  business alumni in their business environments.  

CONCLUSION 
This study demonstrates supporting evidence for the relationships between the TOE factor skills, 
and ERP systems course objectives and student learning outcomes. Understanding the relationships 
is one of  essential steps to see the big picture of  ERP systems with their various benefits. The bene-
fits that accrue from the systems studies to the business schools create a better and more practical 
learning environment for students. There is still a noticeable gap between educator’s offerings and 
student learning outcomes in the technology curriculum. Incorporating a comprehensive technology 
adoption theory and applications into business school curricula for the ERP systems education is a 
worthwhile undertaking to address the gap. It requires suitable restructuring of  teaching practices 
and redesign of  engaging course offerings to ensure effective student learning across the enterprise-
wide systems and business process perspectives. The study exhibits a practical application of  the 
three TOE factors to the design of  course objectives in curriculum development. Importantly, the 
introduction of  the guiding framework helps bridge the gap between the existing curriculum and stu-
dent learning outcomes with ERP systems. This study proposes a comprehensive model with a 
unique approach for the integration of  a holistic TOE framework into ERP systems education. The 
proposed model can help faculty members actuate the development process for the ERP systems 
programs and courses.  

Outlining the three TOE factors that tap into ERP systems learning for students, the study model 
offers a structured approach for the selection of  appropriate pedagogical content to achieve a variety 
of  student learning outcomes. The findings of  this study point out that the use of  the TOE frame-
work enhances student learning in ERP systems education. The framework is applicable, comprehen-
sive, and practical for students to learn how to conduct complex business operations with an ERP 
system. In addition to the framework with the course objectives, this study recommends ERP sys-
tems educators for a practical guideline to utilize the structured approach in their curriculum devel-
opment. The guideline is aligned with typical teaching objectives for ERP systems courses. As such, it 
provides educators a pedagogical facility to select appropriate course offerings for achieving the 
course objectives, and to assist students’ engagement with the use of  ERP systems. The study con-
tributes to the emerging body of  ERP systems education and research by integrating the TOE frame-
work to the technology curriculum development. This study will have a valuable impact on educators 
in developing their technology curriculum and software vendors in making investment decisions on a 
variety of  enterprise-wide system products. 

REFERENCES 
The Association to Advance Collegiate Schools of  Business (AACSB). (2019). A collective vision for business educa-

tion. AACSB International. https://www.aacsb.edu/-/media/publications/research-reports/collective-vi-
sion-for-business-education.pdf   

Alexander, P. A., Schallert, D. L., & Reynolds, R. E. (2009). What is learning anyway? A topographical perspec-
tive considered. Educational Psychologist, 44(3), 176-192. https://doi.org/10.1080/00461520903029006    

https://www.aacsb.edu/-/media/publications/research-reports/collective-vision-for-business-education.pdf
https://www.aacsb.edu/-/media/publications/research-reports/collective-vision-for-business-education.pdf
https://doi.org/10.1080/00461520903029006


Chung, Farah, & Tang 

89 

Alshare, K. A., & Lane, P. L. (2011). Predicting student perceived learning outcomes and satisfaction in ERP 
courses: An empirical investigation. Communications of  the Association for Information Systems, 28(1), 571-584. 
https://doi.org/10.17705/1CAIS.02834   

Andrew, M., Taylorson, J., Langille, D. J., Grange, A., & Williams, N. (2018). Student attitudes towards technol-
ogy and their preferences for learning tools/devices at two universities in the UAE. Journal of  Information 
Technology Education: Research, 17, 309-344. https://doi.org/10.28945/4111   

Americas’ SAP Users’ Group (ASUG). (2020). https://www.asug.com/    

Awa, H. O., Ojiabo, O. U., & Orokor, L. E. (2017). Integrated technology-organization-environment (T-O-E) 
taxonomies for technology adoption. Journal of  Enterprise Information Management, 30(6), 893-921. 
https://doi.org/10.1108/JEIM-03-2016-0079   

Babbie, E. R. (2012). The practice of  social research (13th ed.). Thomson Wadsworth Publishing.  

Bagozzi, R. P., & Yi, Y. (1988). On the evaluation of  structural equation models. Journal of  the Academy of  Mar-
keting Science, 16(1), 74-94. https://doi.org/10.1007/BF02723327   

Baker, J. (2012). The technology-organization-environment framework. In Y. K. Dwivedi, M. R. Wade, & S. L. 
Schneberger (Eds.), Information systems theory (pp 231–245). Springer. https://doi.org/10.1007/978-1-4419-
6108-2_12  

Baumgartner, I., & Shankararaman, V. (2014). Structure of  face-to-face teaching sessions for an undergraduate 
technology-centered computing course: Establishing a set of  best practices. In Proceedings of  the IEEE 
Global Engineering Education Conference (EDUCON) (pp. 184-191). Istanbul, Turkey: IEEE. 
https://doi.org/10.1109/EDUCON.2014.6826088   

Beyer, J. M., & Trice, H. M. (1982). The utilization process: A conceptual framework and synthesis of  empirical 
findings. Administrative Science Quarterly, 27(4), 591-622. https://doi.org/10.2307/2392533   

Bharathi, S., & Parikh, S. (2012). A comparative study on the conceptual and contextual perception about CSF 
for ERP adoption in the SMEs. Researchers World Journal of  Arts, Science & Commerce, 3(1), 38-46. https://pa-
pers.ssrn.com/sol3/papers.cfm?abstract_id=2189291   

Bradford, M., Earp, J. B., & Grabski, S. (2014). Centralized end-to-end identity and access management and 
ERP systems: A multi-case analysis using the Technology Organization Environment framework. Interna-
tional Journal of  Accounting Information Systems, 15(2), 149-165. https://doi.org/10.1016/j.accinf.2014.01.003   

Brown, K. G., & Robin, R. S. (2017). Management education in business schools. In A. Wilkinson, S. J. Arm-
strong, & M. Lounsbury (Eds.), The Oxford handbook of  management (pp. 437-460). Oxford University Press. 
https://doi.org/10.1093/oxfordhb/9780198708612.013.26   

Cachon, G. P., & Fisher, M. (2000). Supply chain inventory management and the value of  shared information. 
Management Science, 46(8), 1032-1048. https://doi.org/10.1287/mnsc.46.8.1032.12029   

Caglio, A. (2003). Enterprise resource planning systems and accountants: Towards hybridization. European Ac-
counting Review, 12(1), 123-153. https://doi.org/10.1080/0963818031000087853   

Caza, A., Brower, H. H., & Wayne, J. H. (2015). Effects of  a holistic, experiential curriculum on business stu-
dents’ satisfaction and career confidence. The International Journal of  Management Education, 13(1), 75-83. 
https://doi.org/10.1016/j.ijme.2015.01.006    

Chan, R., & Rosemann, M. (2001). Managing knowledge in enterprise systems. Journal of  Systems and Information 
Technology, 5(2), 37-54. https://doi.org/10.1108/13287260180000765   

Chong, A. Y., Ooi, K. B., Lin, B., & Raman, M. (2009). Factors affecting the adoption level of  C-commerce: An 
empirical study. Journal of  Computer Information Systems, 50(2), 13-22. 
https://www.tandfonline.com/doi/abs/10.1080/08874417.2009.11645380   

Chung, S. H., Tang, H. L., & Ahmad, I. (2011). Modularity, integration and IT personnel skills factors in linking 
ERP to SCM systems. Journal of  Technology Management & Innovation, 6(1), 1-13. 
https://doi.org/10.4067/S0718-27242011000100001   

https://doi.org/10.17705/1CAIS.02834
https://doi.org/10.28945/4111
https://www.asug.com/
https://doi.org/10.1108/JEIM-03-2016-0079
https://doi.org/10.1007/BF02723327
https://doi.org/10.1007/978-1-4419-6108-2_12
https://doi.org/10.1007/978-1-4419-6108-2_12
https://doi.org/10.1109/EDUCON.2014.6826088
https://doi.org/10.2307/2392533
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2189291
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2189291
about:blank#!
https://doi.org/10.1016/j.accinf.2014.01.003
https://doi.org/10.1093/oxfordhb/9780198708612.013.26
https://doi.org/10.1287/mnsc.46.8.1032.12029
https://doi.org/10.1080/0963818031000087853
https://doi.org/10.1016/j.ijme.2015.01.006
https://doi.org/10.1108/13287260180000765
https://www.tandfonline.com/doi/abs/10.1080/08874417.2009.11645380
https://doi.org/10.4067/S0718-27242011000100001


Relationships Between the Factors of  a TOE Framework and Student ERP Systems Learning 

90 

Claybaugh, C. C., Haried, P., Chen, Y., & Chen, L. (2021). ERP vendor satisfaction: From communication and 
IT capability perspectives. Journal of  Computer Information Systems, 61(1), 64-75. 
https://doi.org/10.1080/08874417.2019.1566801   

Conley, S., Smith, J. L., Collison, V., & Palazuelos, A. (2016). A small step into the complexity of  teacher evalua-
tion as professional development. Professional Development in Education, 42(1), 168-170. 
https://doi.org/10.1080/19415257.2014.923926  

Cronan, T. P., & Douglas, D. E. (2012). A student ERP simulation game: A longitudinal study. Journal of  Com-
puter Information Systems, 53(1), 3-13. 
https://www.tandfonline.com/doi/abs/10.1080/08874417.2012.11645591  

Darling-Hammond, L., Amrein-Beardsley, A., Haertel, E., & Rothstein, J. (2012). Evaluating teacher evaluation. 
Phi Delta Kappan, 93(6), 8–15. https://doi.org/10.1177/003172171209300603  

Davenport, T. (1998). Putting the enterprise into the enterprise system. Harvard Business Review, 76(4), 121-131. 
http://facweb.cs.depaul.edu/jnowotarski/is425/hbr%20enterprise%20systems%20daven-
port%201998%20jul-aug.pdf  

Davis, F. D. (1989). Perceived usefulness and perceived ease of  use, and user acceptance. MIS Quarterly, 13(3). 
319-339. https://doi.org/10.2307/249008  

Delone, W. H., & McLean, E. R. (2003). The Delone and McLean model of  information systems success: A 
ten-year update. Journal of  Management Information Systems, 19(4), 9-30. 
https://doi.org/10.1080/07421222.2003.11045748  

Dezdar, S. (2012). Strategic and tactical factors for successful ERP projects: Insights from an Asian country. 
Management Research Review, 35(11), 1070-1087. https://doi.org/10.1108/01409171211276945  

Dezdar, S., & Ainin, S. (2011). The influence of  organizational factors of  successful ERP implementation. 
Management Decision, 49(6), 911-926. https://doi.org/10.1108/00251741111143603  

Ducoffe, S. J. S., Tromley, C. L., & Tucker, M. (2006). Interdisciplinary, team taught, undergraduate business 
courses: The impact of  integration. Journal of  Management Education, 30(2), 276-294. 
https://doi.org/10.1177/1052562905284663  

Eden, R., Sedera, D., & Tan, F. (2014). Sustaining the momentum: Archival analysis of  enterprise resource plan-
ning systems (2006-2012). Communications of  the Association for Information Systems, 35(3), 39-82. 
https://doi.org/10.17705/1CAIS.03503  

El-Haddadeh, R. (2020). Digital innovation dynamics influence on organizational adoption: The case of cloud 
computing services. Information Systems Frontiers, 22(4), 985-999. https://doi.org/10.1007/s10796-019-
09912-2  

Elmeziane, K., & Elmeziane, M. (2012). Enterprise resources planning systems implementation success in 
China. Business and Management Review, 1(12), 1-9.  

Elsayde, N., Ammar, S., & Mardini, G. H. (2021). The impact of  ERP utilization experience and segmental re-
porting on corporate performance in UK context. Enterprise Information Systems, 15(1), 61-86. 
https://doi.org/10.1080/17517575.2019.1706192  

Fan, J. C., & Fang, K. (2006). ERP Implementation and information systems success: A test of  Delone and 
McLean’s model. In Proceedings of  the Technology Management for the Global Future - PICMET 2006 Conference 
(pp. 1272-1278). Istanbul, Turkey: IEEE. https://doi.org/10.1109/PICMET.2006.296695  

Fedorowicz, J., Gelinas, U. J., Jr., Usoff, C., & Hachey, G. (2004). Twelve tips for successfully integrating enter-
prise systems across the curriculum. Journal of  Information Systems Education, 15(3). 235-244. 
https://aisel.aisnet.org/jise/vol15/iss3/2  

Fosnacht, K., Shimone, S., Howe, E., & Peck, L. K. (2017). How important are high response rates for college 
surveys? The Review of  Higher Education, 40(2), 245-265. https://doi.org/10.1353/rhe.2017.0003  

Ghasemaghaei, M., Ebrahimi, S., & Hassanein, K. (2018). Data analytics competency for improving firm deci-
sion making performance. The Journal of  Strategic Information Systems, 27(1), 101-113. 
https://doi.org/10.1016/j.jsis.2017.10.001  

https://doi.org/10.1080/08874417.2019.1566801
https://doi.org/10.1080/19415257.2014.923926
https://www.tandfonline.com/doi/abs/10.1080/08874417.2012.11645591
https://doi.org/10.1177/003172171209300603
http://facweb.cs.depaul.edu/jnowotarski/is425/hbr%20enterprise%20systems%20davenport%201998%20jul-aug.pdf
http://facweb.cs.depaul.edu/jnowotarski/is425/hbr%20enterprise%20systems%20davenport%201998%20jul-aug.pdf
https://doi.org/10.2307/249008
https://doi.org/10.1080/07421222.2003.11045748
https://doi.org/10.1108/01409171211276945
about:blank
https://doi.org/10.1177/1052562905284663
https://doi.org/10.17705/1CAIS.03503
https://doi.org/10.1007/s10796-019-09912-2
https://doi.org/10.1007/s10796-019-09912-2
https://doi.org/10.1080/17517575.2019.1706192
https://doi.org/10.1109/PICMET.2006.296695
about:blank
https://doi.org/10.1353/rhe.2017.0003
about:blank#!
about:blank#!
about:blank#!
https://doi.org/10.1016/j.jsis.2017.10.001


Chung, Farah, & Tang 

91 

Grubisic, I. (2014). ERP in clouds or still below. Journal of  Systems and Information Technology, 16(1), 62-76. 
https://doi.org/10.1108/JSIT-05-2013-0016  

Gupta, S., Qian, X., Bhushan, B., & Luo, Z. (2019). Role of  cloud ERP and big data on firm performance:  A 
dynamic capability view theory perspective. Management Decision, 57(8), 1857-1882. 
https://doi.org/10.1108/MD-06-2018-0633  

Gutierrez, A., Boukrami, E., & Lumsden, R. (2015). Technological, organizational, environmental factors influ-
encing managers’ decision to adopt clouding computing in the UK. Journal of  Enterprise Information Manage-
ment, 28(6), 788-807. https://doi.org/10.1108/JEIM-01-2015-0001  

Hardcastle, C. (2015). Postmodern ERP is a vital foundation for digital business, and ERP leaders must act now. Gartner 
Research. https://www.gartner.com/en/documents/3001919  

Harrast, S., Hayes, G., & McGilsky, D. E. (2014). Integrating an ERP system into a BSBA curriculum at Central 
Michigan University. International Journal for Quality and Productivity Management, 11(1), 43-55. 
https://ijqpm.pages.tcnj.edu/files/2014/09/Integrating-an-ERP-System-into-the-BSBA-Curriculum.pdf  

Hepner, M., & Dickson, W. (2013). The value of ERP curriculum integration: Perspectives from the research. 
Journal of  Information Systems Education, 24(4), 309-326. http://jise.org/volume24/n4/JISEv24n4p309.pdf  

Heredia-Calzado, M., & Durendez, A. (2019). The influence of knowledge management and professionalization 
on the use of  ERP systems and its effect on the competitive advantages of  SMEs. Enterprise Information 
Systems, 13(9), 1245-1274. https://doi.org/10.1080/17517575.2019.1640393  

Holsapple, C., Lee-Post, A., & Pakath, R. (2014). A unified foundation for business analytics. Decision Support 
Systems, 64, 130-141. https://doi.org/10.1016/j.dss.2014.05.013  

Hwang, W., & Min, H. (2013). Accessing the impact of  ERP on supplier performance. Industrial Management & 
Data Systems, 113(7), 1025-1047. https://doi.org/10.1108/IMDS-01-2013-0035  

IBM. (2021). Accelerate your journey to AI with a perspective approach. https://ibm.com/analytics/     

Iriberri, A., Kwon, O., & Henson, J. (2015). Integrating an ERP into the curriculum at business school: The 
student perceptions of  SAP. Academy of  Educational Leadership Journal, 19(2). 99-108. 
https://www.proquest.com/openview/cd22e52f1038aaf7d87e9132bd2b713f/1  

Jacobs, F. R., & Weston, F. C., Jr. (2007). Enterprise resource planning (ERP) - A brief history. Journal of  Opera-
tions Management, 25(2), 357-363. https://doi.org/10.1016/j.jom.2006.11.005  

Jaeger, B., Rudra, A., Aitken, A., Chang, V., & Elelgheim, B. (2011). Teaching business process management in 
cross-country collaborative teams using ERP. In Proceedings of  the 10th European Conference on Information Sys-
tems (Article 40). Association for Information Systems. https://aisel.aisnet.org/ecis2011/40  

Klima, C., Pfarr, F., & Winkelmann, A. (2014). ERP system environments in IS education: Design and evalua-
tion of a new course concept. Interactive Technology and Smart Education, 11(2), 112-122. 
https://doi.org/10.1108/ITSE-04-2014-0005  

Kolb, D. A. (1984). Experiential learning: Experience as the source of  learning and development. Prentice-Hall / Pearson 
Education, Incorporated.  

Kumar, P., & Thapliyal, M.P. (2010). Integration of  e-business with ERP systems. International Journal of  
Computer Science & Communication, 1(2), 13-17. http://csjournals.com/IJCSC/PDF1-2/3.pdf   

Law, C. C. H., & Ngai, E. W. T. (2007). ERP systems adoption: An exploratory study of  the organizational fac-
tors and impacts of  ERP success. Information & Management, 44(4), 418-432. 
https://doi.org/10.1016/j.im.2007.03.004   

Le, N., & Lehmann, C. M. (2016). Purchasing process internal control assessment: A comprehensive case study 
using data analytic software. AIS Educator Journal, 11(1), 9-15. https://doi.org/10.3194/1935-8156-11.1.9  

Lee, S., Koh, S., Yen, D., & Tang, H. L.  (2002). Perception gaps between IS academics and practitioners: An 
exploratory study. Information & Management, 40(1), 51-61. https://doi.org/10.1016/S0378-7206(01)00132-
X  

about:blank
https://doi.org/10.1108/JSIT-05-2013-0016
https://doi.org/10.1108/MD-06-2018-0633
https://doi.org/10.1108/JEIM-01-2015-0001
https://www.gartner.com/en/documents/3001919
https://ijqpm.pages.tcnj.edu/files/2014/09/Integrating-an-ERP-System-into-the-BSBA-Curriculum.pdf
about:blank
about:blank
about:blank
http://jise.org/volume24/n4/JISEv24n4p309.pdf
https://doi.org/10.1080/17517575.2019.1640393
https://doi.org/10.1016/j.dss.2014.05.013
https://doi.org/10.1108/IMDS-01-2013-0035
https://ibm.com/analytics/
about:blank
about:blank
about:blank
about:blank
https://www.proquest.com/openview/cd22e52f1038aaf7d87e9132bd2b713f/1
https://doi.org/10.1016/j.jom.2006.11.005
https://aisel.aisnet.org/ecis2011/40
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1108/ITSE-04-2014-0005
http://csjournals.com/IJCSC/PDF1-2/3.pdf
https://doi.org/10.1016/j.im.2007.03.004
https://doi.org/10.3194/1935-8156-11.1.9
https://doi.org/10.1016/S0378-7206(01)00132-X
https://doi.org/10.1016/S0378-7206(01)00132-X


Relationships Between the Factors of  a TOE Framework and Student ERP Systems Learning 

92 

Léger, P. M., Charland, P., Feldstein, H. D., Robert, J., Babin, G., & Lyle, D. (2011). Business simulation training 
in information technology education: Guidelines for new approaches in IT training. Journal of  Information 
Technology Education: Research, 10, 39-53. https://doi.org/10.28945/1362  

Locke, E. A. (2007). The case of  inductive theory building. Journal of  Management, 33(6), 867-890. 
https://doi.org/10.1177/0149206307307636  

Mahdavian, M., & Mostajeran, F. (2013). Studying key users’ skills of  ERP system through a comprehensive 
skill measurement model. The International Journal of  Advanced Manufacturing Technology, 69(9), 1981-1999. 
https://doi.org/10.1007/s00170-013-5144-1  

Mandai, P., & Flosi, A. (2012). Horizontal integration of  courses through SAP: Implementation in a business 
school. International Journal of  Business Information Systems, 9(3), 343-355. 
https://doi.org/10.1504/IJBIS.2012.045722  

Markus, M. L, Tanis, C., & van Fenema, P. C. (2000). Enterprise resource planning: Multisite ERP implementa-
tions. Communication of  ACM, 43(4), 42-46. https://doi.org/10.1145/332051.332068  

McAfee, A. (2002). The impact of  enterprise information technology adoption on operational performance: 
An empirical investigation. Production and Operations Management, 11(1), 33-53. 
https://doi.org/10.1111/j.1937-5956.2002.tb00183.x  

McCann, D. K., & Grey, D. (2009). SAP/ERP technology in a higher education curriculum and the university 
alliance program. Issues in Information Systems, 10(l), 176-182. https://iacis.org/iis/2009/P2009_1325.pdf  

McCarthy, M. (2016). Experiential learning theory: From theory to practice. Journal of  Business & Economics Re-
search, 14(3), 91-100. https://doi.org/10.19030/jber.v14i3.9749  

McGaughey, R. E., & Gunasekaran, A. (2007). Enterprise resource planning (ERP): Past, present and future. 
International Journal of  Enterprise Information Systems, 3(3), 23-35. https://doi.org/10.4018/jeis.2007070102  

McHaney, R., Warkentin, M., Sachs, D., Pope, M. B., & Ormond, D. (2015). Teaching social media in business. 
Journal of  Information Technology Education: Innovations in Practice, 14, 39-62. https://doi.org/10.28945/2164  

Monk, E. F., & Lycett, M. (2016). Measuring business process learning with enterprise resource planning sys-
tems to improve the value of  education. Education and Information Technologies, 21(4), 747-768. 
https://doi.org/10.1007/s10639-014-9352-6  

Muscatello, J. R., & Chen, I. J. (2008). Enterprise resource planning (ERP) implementations: Theory and prac-
tice. International Journal of  Enterprise Information Systems, 4(1), 63-83. 
https://doi.org/10.4018/jeis.2008010105  

Narasimhan, R., Nair, A., Griffith, D. A., & Arlbjørn, J. S., & Bendoly, E. (2009). Lock-in situations in supply 
chains: A social exchange theoretic study of  sourcing arrangements in buyer-supplier relationships. Journal 
of  Operations Management, 27(5), 374-389. https://doi.org/10.1016/j.jom.2008.10.004  

Nisula, K., & Pekkola, S. (2019). ERP based business learning environment as a boundary infrastructure in 
business learning. Education and Information Technologies, 24(4), 2547-2566. 
https://doi.org/10.1007/s10639-019-09889-0  

Nunnally, J. C. (1978). Psychometric theory. McGraw-Hill. 

Nutt, P. C. (2008). Investigating the success of  decision making processes. Journal of  Management Studies, 45(2), 
425-455. https://doi.org/10.1111/j.1467-6486.2007.00756.x  

Nwankpa, J. (2015). ERP system usage and benefit: A model of  antecedents and outcomes. Computers in Human 
Behavior, 45, 335-344. https://doi.org/10.1016/j.chb.2014.12.019  

Oliveira, T., & Martins, M. F. (2011). Literature review of  information technology adoption models at firm 
level. Electronic Journal of  Information Systems Evaluation, 14(1), 110-121. https://academic-publishing.org/in-
dex.php/ejise/article/download/389/352  

Panetto, H., & Cecil, J. (2013). Information systems for enterprise integration, interoperability and networking: 
Theory and applications. Enterprise Information Systems, 7(1), 1-6. 
https://doi.org/10.1080/17517575.2012.684802  

https://doi.org/10.28945/1362
https://doi.org/10.1177/0149206307307636
https://doi.org/10.1007/s00170-013-5144-1
https://doi.org/10.1504/IJBIS.2012.045722
https://doi.org/10.1145/332051.332068
https://doi.org/10.1111/j.1937-5956.2002.tb00183.x
https://iacis.org/iis/2009/P2009_1325.pdf
https://doi.org/10.19030/jber.v14i3.9749
https://doi.org/10.4018/jeis.2007070102
https://doi.org/10.28945/2164
https://doi.org/10.1007/s10639-014-9352-6
about:blank
https://doi.org/10.4018/jeis.2008010105
https://doi.org/10.1016/j.jom.2008.10.004
https://doi.org/10.1007/s10639-019-09889-0
https://doi.org/10.1111/j.1467-6486.2007.00756.x
https://doi.org/10.1016/j.chb.2014.12.019
https://academic-publishing.org/index.php/ejise/article/download/389/352
https://academic-publishing.org/index.php/ejise/article/download/389/352
https://doi.org/10.1080/17517575.2012.684802


Chung, Farah, & Tang 

93 

Pang, C., Anderson, R., & Kostoulas, J. (2019). Market share analysis: ERP software, worldwide, 2018. Gartner Re-
search. https://www.gartner.com/en/documents/3913449/market-share-analysis-erp-software-world-
wide-2018  

Porter, L. W., & McKibbin, L. E. (1988). Management education and development: Drift or thrust into the 21st century? 
McGraw-Hill. https://eric.ed.gov/?id=ED301072  

Pridmore, J., Deng, J., Turner, D., & Prince, B. (2014). Enhancing student learning of  ERP and business pro-
cess knowledge with hands-on ERP exercises in an introductory management of  information systems 
course. In Proceedings of  the Southern Association for Information Systems Conference (Article 31). Macon, GA: As-
sociation for Information Systems. http://aisel.aisnet.org/sais2014  

Ramdani, B., Kawalek, P., & Lorenzo, O. (2009). Predicting SMEs adoption of  enterprise systems. Journal of  
Enterprise Information Management, 22(1/2), 10–24. https://doi.org/10.1108/17410390910922796  

Rodríguez, R., Molina-Castillo, F. J., & Svensson, G. (2020). The mediating role of  organizational complexity 
between enterprise resource planning and business model innovation. Industrial Marketing Management, 84, 
328-341. https://doi.org/10.1016/j.indmarman.2019.09.007  

Rogelberg, S. G., Fisher, G. G., Maynard, D. C., Hakel, M. D., & Horvath, M. (2001). Attitudes toward surveys: 
Development of a measure and its relationship to respondent behavior. Organizational Research Methods, 
4(1), 3-25. https://doi.org/10.1177/109442810141001  

Ruhi, U. (2016). An experiential learning pedagogical framework for enterprise systems education in business 
schools. The International Journal of  Management Education, 14(2), 198-211. 
https://doi.org/10.1016/j.ijme.2016.04.006  

Ruivo, P., Oliveira, T., & Mestre, A. (2017). Enterprise resource planning and customer relationship manage-
ment value. Industrial Management & Data Systems, 117(8), 1612-1631. https://doi.org/10.1108/IMDS-08-
2016-0340  

Rynes, S. L., & Bartunek, J. M. (2013). Curriculum matters - Toward a more holistic graduate management edu-
cation. In GMAC (Graduate Management Admission Council), Disrupt or be disrupted: A blueprint for change in 
management education (pp. 179-218). John Wiley & Sons. 

Saade, R. G., & Nijher, H. (2016). Critical success factors in enterprise resource planning implementation: A 
review of  case studies. Journal of  Enterprise Information Management, 29(1), 72-96. 
https://doi.org/10.1108/JEIM-03-2014-0028  

SAP. (2014). SAP HANA. http://www.saphana.com/welcome   

SAP. (2020). SAP University Alliances. https://www.sap.com/africa/about/company/innovation/next-gen-inno-
vation-platform/university-alliances.html  

Saunders, M. N. K. (2012). Choosing research participants. In Symon, G., & Cassell, C. (Eds.), Qualitative organi-
zational research: Core methods and current challenge (pp. 35-52). SAGE Publications. 
https://doi.org/10.4135/9781526435620.n3  

Schlichter, B. R., & Kraemmergaard, P. (2010). A comprehensive literature review of  the ERP research field 
over a decade. Journal of  Enterprise Information Management, 23(4), 486-520. 
https://doi.org/10.1108/17410391011061780  

Schniederjans, D., & Surya, Y. S. (2013). Successful ERP implementation: An integrative model. Business Process 
Management Journal, 19(2), 364-398. https://doi.org/10.1108/14637151311308358  

Scholtz, B., Cilliers, C., & Calitz, A. (2012). Comprehensive, competency-based education framework using me-
dium-sized ERP Systems. Journal of  Information Systems Education, 23(4). 345-358. 
https://aisel.aisnet.org/jise/vol23/iss4/2  

Scott, J. E., & Vessey, I. (2002). Managing risks in enterprise systems implementations. Communications of  the 
ACM, 45(4), 74-81. https://doi.org/10.1145/505248.505249  

Shuai, J. J., Yi-Fen, S., & Chyan, Y. (2007). The impact of  ERP implementation on corporate supply chain per-
formance. In Proceedings of  the IEEE International Conference on Industrial Engineering and Engineering Management 
(pp. 1644-1648). Singapore: IEEE. https://doi.org/10.1109/IEEM.2007.4419471  

https://www.gartner.com/en/documents/3913449/market-share-analysis-erp-software-worldwide-2018
https://www.gartner.com/en/documents/3913449/market-share-analysis-erp-software-worldwide-2018
https://eric.ed.gov/?id=ED301072
http://aisel.aisnet.org/sais2014
https://doi.org/10.1108/17410390910922796
https://doi.org/10.1016/j.indmarman.2019.09.007
https://doi.org/10.1177/109442810141001
https://doi.org/10.1016/j.ijme.2016.04.006
https://doi.org/10.1108/IMDS-08-2016-0340
https://doi.org/10.1108/IMDS-08-2016-0340
https://doi.org/10.1108/JEIM-03-2014-0028
http://www.saphana.com/welcome
https://www.sap.com/africa/about/company/innovation/next-gen-innovation-platform/university-alliances.html
https://www.sap.com/africa/about/company/innovation/next-gen-innovation-platform/university-alliances.html
about:blank
https://doi.org/10.1108/17410391011061780
https://doi.org/10.1108/14637151311308358
about:blank
https://aisel.aisnet.org/jise/vol23/iss4/2
https://doi.org/10.1145/505248.505249
https://doi.org/10.1109/IEEM.2007.4419471


Relationships Between the Factors of  a TOE Framework and Student ERP Systems Learning 

94 

Soja, P. (2015). A stakeholder analysis of  barriers to enterprise system adoption: The case of  a transition econ-
omy. Information Technology and Management, 16(3), 253-271. https://doi.org/10.1007/s10799-015-0245-1  

Somers, T. M., & Nelson, K. G. (2004). A taxonomy of  players and activities across the ERP project life cycle. 
Information & Management, 41(3), 257-278. https://doi.org/10.1016/S0378-7206(03)00023-5  

Stevenson, M. (2015). Embedding hands-on experience with ERP systems into university courses: Aligning ac-
ademic and industry needs. Innovation in Teaching and Learning in Information and Computer Sciences, 6(1), 1-11. 
https://doi.org/10.11120/ital.2007.06010004  

Sudhaman, P., & Srinarayan, S. (2016). Efficiency analysis of ERP packages - A customization perspective. Com-
puters in Industry, 82, 19-27. https://doi.org/10.1016/j.compind.2016.05.004  

Sukumar, S. R., & Ferrell, R. K. (2013). ‘Big data’ collaboration: Exploring, recording and sharing enterprise 
knowledge. Information Service & Use, 33(3-4), 257-270. https://doi.org/10.3233/ISU-130712  

Surendran, K., Somarajan, C. R., & Holsing, D. (2006). Incorporating ERP into the MIS curriculum: Some in-
sights. Information Systems Education Journal, 4(25), 3-12. http://isedj.org/4/25/  

Teach, E. (2016). Trend spotting: 2016. CFO Magazine. https://cfo.com/corporate-finance/2016/02/trend-
spotting-erp-2016/  

Tornatzky, L. G., & Fleischer, M. (1990). The process of  technological innovation. Lexington Books. 

Untener, J. A., Mott, R. L, & Jones, B. (2015, June). Preparing students for industry by integrating commercial 
software into coursework. Proceedings of  the 122nd ASEE Annual Conference & Exposition (pp. 26.1249.1 – 
26.1249.13). Seattle, Washington: American Society for Engineering Education (ASEE). 
https://doi.org/10.18260/p.24586  

Van Oosterhout, M., Waarts, E., & van Hillegersberg, J. (2006). Change factors requiring agility and implica-
tions for IT. European Journal of  Information Systems, 15(2), 132-145. https://doi.org/10.1057/pal-
grave.ejis.3000601  

Venkatesh, V. (2008). One-size-does-not-fit-all: Teaching MBA students different ERP implementation strate-
gies. Journal of  Information Systems Education, 19(2), 141-146. https://aisel.aisnet.org/jise/vol19/iss2/2  

Wagner, E. L., & Newell, S. (2004). ‘Best’ for whom? The tension between ‘the best practice’ and ERP package 
and diverse epistemic cultures in a university context. The Journal of  Strategic Information Systems, 13(4), 305-
328. https://doi.org/10.1016/j.jsis.2004.11.002  

Waller, M. A, & Fawcett, S. E. (2013). Data science, predictive analytics, and big data: A revolution that will 
transform supply chain design and management. Journal of  Business Logistics, 34(2), 77-84. 
https://doi.org/10.1111/jbl.12010  

Walther, S., Sedera, D., Urbach, N., Eymann, T., Otto, B., & Sarker, S. (2018). Should we stay or should we go? 
Analyzing continuance of  cloud enterprise systems. Journal of  Information Technology Theory and Application, 
19(2), 57-87. https://aisel.aisnet.org/jitta/vol19/iss2/4  

Weber, J. W., & Englehart, S. W. (2011). Enhancing business education through integrated curriculum delivery. 
Journal of  Management Development, 30(6), 558-568. https://doi.org/10.1108/02621711111135161  

Wilson, D. (2019). “The ERP software market: $35 billion+, 40 years in the making, but still growing nicely!” by Chris 
Pang. Gartner Research. https://blogs.gartner.com/debbie_wilson/2019/04/19/erp-software-market-35-
billion-40-years-making-still-growing-nicely-chris-pang/   

Winkelmann, A., & Leyh, C. (2010). Teaching ERP Systems: A multi-perspective view on the ERP system mar-
ket. Journal of  Information Systems Education, 21(2), 233-240. https://jise.org/Vol-
ume21/n2/JISEv21n2p233.html  

Wu, X., & Subramaniam, C. (2009, January). New understanding of  RFID adoption and infusion in retail sup-
ply chain. In Proceedings of  the 42nd Hawaii International Conference on System Sciences (pp. 1-10). Waikoloa HI, 
USA: IEEE. https://doi.org/10.1109/HICSS.2009.324  

Yang, C., & Su, Y. (2009). The relationship between benefits of  ERP systems implementation and its impacts 
on firm performance of  SCM.  Journal of  Enterprise Information Management, 22(6), 722-752. 
https://doi.org/10.1108/17410390910999602  

https://doi.org/10.1007/s10799-015-0245-1
https://doi.org/10.1016/S0378-7206(03)00023-5
https://doi.org/10.11120/ital.2007.06010004
https://doi.org/10.1016/j.compind.2016.05.004
https://doi.org/10.3233/ISU-130712
http://isedj.org/4/25/
https://cfo.com/corporate-finance/2016/02/trend-spotting-erp-2016/
https://cfo.com/corporate-finance/2016/02/trend-spotting-erp-2016/
https://doi.org/10.18260/p.24586
https://doi.org/10.1057/palgrave.ejis.3000601
https://doi.org/10.1057/palgrave.ejis.3000601
https://aisel.aisnet.org/jise/vol19/iss2/2
https://doi.org/10.1016/j.jsis.2004.11.002
https://doi.org/10.1111/jbl.12010
https://aisel.aisnet.org/jitta/vol19/iss2/4
https://doi.org/10.1108/02621711111135161
https://blogs.gartner.com/debbie_wilson/2019/04/19/erp-software-market-35-billion-40-years-making-still-growing-nicely-chris-pang/
https://blogs.gartner.com/debbie_wilson/2019/04/19/erp-software-market-35-billion-40-years-making-still-growing-nicely-chris-pang/
https://jise.org/Volume21/n2/JISEv21n2p233.html
https://jise.org/Volume21/n2/JISEv21n2p233.html
https://doi.org/10.1109/HICSS.2009.324
https://doi.org/10.1108/17410390910999602


Chung, Farah, & Tang 

95 

APPENDIX 
TOE Framework for ERP Systems Study Experience Survey 

 
Your Major:  ___________________________      Gender:    ________________     
 

The factors of  a technology, organization and environment (TOE) framework were discussed, and 
applied to accomplish the seven course objectives for ERP systems learning stated in the syllabus. 
Please rate the value of  TOE framework in the box to meet your own learning objectives below: 
 

  1               2                  3                  4                  5                   6                    7  
Strongly    Moderately     Slightly       Neither        Slightly     Moderately    Strongly 
Disagree     Disagree      Disagree       Agree           Agree            Agree         Agree 
                                                                 Nor 
             Disagree 
 

Course 
Objective 

TOE Framework for ERP Systems Learning Your Rate 
 (1 through 7) 

1 Helps me understand the best practices in business trans-
formation for the organization with an ERP system 

 
 

2 Helps me understand the importance of  IT infrastruc-
ture for the organization to successfully implement an 
ERP system    

 

3 Helps me know how to evaluate and implement ERP 
systems for the organization 

 
 

4 Helps me know the impact of  an ERP system implemen-
tation on business processes in the organization 

 

5 Helps me Know how an ERP system represents an inte-
grated strategy for management the one source of  data 
among an organization, its suppliers and its customers 

 

6 Helps me become familiar with the basic functionalities 
of  ERP systems from theory to hands-on practical exer-
cises. 

 

7 Helps me understand technology trends to expand ERP 
capabilities in the changing business environment 

 
 

Student 
Learning  
Outcomes 

Helps me understand the relationships between the fac-
tors of  organization, technology and business environ-
ment from my ERP systems study 
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