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Abstract: The main vision of Jubail Industrial College (JIC) is to "To excel in providing technology education and
training, applied research, and innovation to support sustainable economic and industrial development of the Kingdom of
Saudi Arabia". To ensure the readiness of JIC students for successful careers, they need to be exposed to the latest software
tools and technologies currently used in the surrounding industry. The Enterprise Resource Planning (ERP) course is part
of many degree programs at JIC where the academic staff is utilizing the SAP® University Alliance Program (SAP® UA)
to inject a practical component into the theoretical ERP course. This paper presents insights into the integration of SAP
training in an ERP course by assessing the usability of the SAP® UA system. In particular, our goal is to evaluate the
usability aspect of the SAP® UA system among future industrial and petroleum employees. Since, the SAP® UA system
has been used in the college for ten years, and the available relevant literature in this region and under the same
circumstances is very limited, we undertook this research to determine the acceptance of the SAP® UA system among JIC
students. The System Usability Scale (SUS) was the tool of choice in our research and the final results obtained generated
a SUS value of 67 which falls within the acceptance range.

Index Terms: Enterprise Resource Planning, SAP® University Alliance (UA), ERP Education, System Usability Scale
(SUS), Usability Evaluation, Industrial Education

1. Introduction

The acronym ERP for Enterprise Resource Planning was coined back in 1990 by the Gartner Group [1]. SAP® is a
major ERP software provider with more than 437,000 customers in 190 countries around the world [2]. ERP SAP plays an
extremely vital role in running the businesses of its customers, as many companies use the SAP system for daily operations
and reporting. The SAP market footprint in the MENA region is substantial and diverse. Recently, SAP announced its
engagement in the digital transformation of Expo 2020 Dubai by using SAP solutions to manage the 25 million expected
visitors in terms of process and cost optimization and to facilitate the engagement of the 192 participating countries [3].

Jubail Industrial College (JIC) is located in Jubail Industrial City, home of one of the largest petrochemical and
industrial clusters in the World. JIC is under the Educational Sector of the Royal Commission for Jubail and Yanbu, an
independent organization of the Saudi Arabian Government, whose main task is to govern all aspects of Jubail Industrial
City. Since its inception as a training center then and as an industrial/technical college since 1989, JIC has always been
keen to adopt the latest technology in teaching and training students in several academic departments so most of its
graduates can find jobs in this petroleum and industrial region.

The SAP University Alliance program offers JIC software and staff training that normally costs businesses hundreds
of thousands of dollars. SAP provides the training version of SAP, which simulates a business environment that enables
students to experience the real-world feeling of how to manage information while driving a complex enterprise. The
introduction of SAP training to JIC programs would provide students with greater employability potential, higher starting
salaries, and enhanced learning experience putting theory into practice. Although many colleges and universities in the
region are now incorporating SAP in their academic programs, JIC was the first institute in KSA to participate in the SAP
UAP program back in 2010.

Quite a few studies report the poor usability of some ERP systems used in the industry [4, 5], also, some studies
reported the difficulties with learning to use ERP systems [6]. However, we didn’t encounter any study that addresses a
similar educational environment like the one under study. We believe that our study is matchless due to the uniqueness of
the study sample in terms of the learning institute, location, and culture. Our main objective of this research is to evaluate
the suitability of the SAP package in terms of its ease of use among students in an industrial college whose main training is
mostly based on hands-on modules on petrochemical, electrical and mechanical courses. We also believe this study should
be followed by other studies to investigate the effect of the SAP training among the college’s alumni in terms of
employability.

We strongly believe more studies about outlining the experience of integrating the ERP SAP software are needed
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because of the lack of major studies in developing countries [7]. This paper paints a full picture of the impact of
introducing an SAP training module to an ERP course in an industrial college, where students were allowed to access the
real system and apply the ERP concepts taught in a course. This study surveyed students and faculty who were part of the
ERP SAP experience in the last two academic years. The next section highlights the importance of ERP systems and the
need to incorporate more ERP training in postsecondary education. In section 3, we present a comprehensive literature
review on the research conducted on the integration of ERP training in the educational curricula of different postsecondary
programs around the world. Section 4 presents some details of the Global Bike Inc.; the case study supplied by SAP UA
and students use in the SAP lab. In section 5, we outline the details of the conducted survey, then we present the results and
their analysis in section 6. We finally conclude in section 7.

2. On ERP and SAP training

Based on a single, unified, integrated, and shared platform, an ERP system eliminates the barriers to information
sharing among all business and management functions as well as processes. This removal of communication and
information sharing obstacles highlights the main role of an ERP system in increasing the operational productivity,
processes, and profitability of any organization [8, 9, and 10].

The global growth in ERP usage and adaptation has led to a growing need for skilled labor in using ERP. This growing
scope for post-secondary education to incorporate ERP teaching and training is outlined in the literature review section
below. The course MIT 264 (Enterprise Resource Planning) is a core module in the Associate degree of Computer &
Information Technology degree plan at Jubail Industrial College (JIC). This ERP course is also offered as an elective
course in other associate and bachelor degrees in different industrial-related, technology, and petrochemical majors such as
Chemical Engineering, Electrical Power, Non-destructive Testing, Instrumentation & Control, and Polymer Engineering.

Any ERP course would not be complete without some hands-on practice with ERP software, and because SAP is the
ERP market leader, we chose to offer hands-on training for the ERP course through the SAP platform. Also, most of the
colleges and universities use SAP as the tool of choice for their ERP courses. The ERP University Alliance program
provides academic institutions with a completely functional ERP system for teaching and training through a subscription at
a yearly reasonable cost. Without this arrangement, it is very hard for any academic unit, college or university, to provide
their students with access to an ERP system that exactly resembles an ERP system used in the surrounding industry.

3. Literature Review

Many have written on the use of ERP in the higher education curriculum. In this section, we grouped a good some
references to the related literature based on two different important aspects of the subject; the importance of an ERP course
and SAP Training for better employment and the ERP teaching models.

3.1 Importance of an ERP course and SAP Training for better employment

In the following citations, evidence of the benefit of ERP training exposers is presented. If this exposure was
successfully implemented, students would be more prepared for the job market once they graduate. [11] Described in an
early study the experiment by a university to offer an ERP emphasis in the information system curriculum, and how this
emphasis can improve declining enrolment in some Information technology programs. Another study by [12] demonstrated
a strong incentive for students to enroll in an ERP course based on the higher salaries for graduates who have been trained
in SAP or similar ERP systems. According to [13], the skills gained through ERP training provide added value for students
who are trying to get involved in highly competitive jobs.

The need for injecting an ERP hand-on training into the academic curriculum is becoming necessary as the demand for
ERP skilled labor is increasing. [14, 15, 16, 17, 18, 19, 20, 21, and 22] Presented the need for universities to prepare
graduates that master the concepts of business processes based on the ERP paradigm. Hence, the need to prepare their
curriculum by adopting ERP materials in lectures. [23] Argued that global demand for ERP specialists with the appropriate
competencies exists. [13] Highlighted the need for a curriculum that is enriched through the hands-on experience gained by
students working on a real ERP system, specifically SAP.

All of the above-cited papers addressed the importance and other aspects of ERP study and SAP Training in terms of
better future employment and salary, however, none has addressed the usability aspects of ERP/SAP systems in an
industrial college’s educational environment in the MENA region. Although our paper does not touch upon employability
prospects of potential graduates with ERP/SAP training, it serves as a basis for future needed research in the potential
employment of JIC graduates with ERP/SAP education and training in the surrounding industrial area.

3.2 ERP Teaching Models

SAP® is the main ERP system in the various sizes and sectors of the surrounding industries in this region. Mega
companies such as ARAMCO and SABIC are widely utilizing this ERP platform. This widespread use makes it an ideal
software platform to be implemented in the hands-on component of an introductory ERP course in our case. Following the
lead of many academic institutions around the world, JIC subscribed to the SAP® University Alliance (UA) program.

Copyright © 2020 MECS 1.J. Education and Management Engineering, 2020, 5, 1-9



Incorporating SAP® ERP Training into Industrial College Education: A Usability Evaluation 3

While many studies have shown the success of the implementation of ERP concepts through the UA program, some have
resulted in disappointing outcomes. In general, ERP systems are huge and complex. Teaching ERP concepts presents a
challenge for many ERP educators [24, 25, and 26]. The multidisciplinary scope of ERP systems first requires teaching the
cross-disciplinary coordination between several essential business functions. Then the mapping of the related details to the
ERP software, a steep learning curve that may present some challenges to educators.

Some studies [28 and 29] proposed a comprehensive framework for transforming the business process of an
organization where students learn by doing. This proposed shift from teaching ERP technical aspects to the organizational
transformation process where students learn by creating the needed transactions as they go so students focus more on the
organization transformation process rather than on the technical aspects of ERP systems only.

[30, and 31] Took an initial approach by listing a set of factors on which successful implementation of the UA program
should be based on. The study was conducted in the United States where possible ERP/SAP integration obstacles were
identified. Understanding the suggested factors and how they relate to each other could be an approach for staff and
administrators to make an informed decision on the readiness for implementing ERP/SAP training. Another interesting
ERP learning approach presented by [32] in the hope of easing the use of complex ERP systems for newcomers. Based on
experiential learning, several methods were used, such as a simulation game [17, 33, and 34], to introduce the basic ERP
concepts in addition to a survey conducted to gauge students’ perceived usability of SAP and students’ self-assessment of
knowledge obtained and skills acquired.

Although there exist a few teaching models for teaching ERP concepts, the ERP course understudy has been structured
by the SAP provider (SAP® University Alliance (UA)) to meet the demand of ERP competencies where students are
exposed to the fundamentals of ERP through class lectures and in-lab hands-on training. Teachers make use of the many
case studies supplied by the UA program. These case studies reflect a fictitious model company scenario in which students
have to map the theoretical aspects of the cross-business functions to the corresponding SAP transactions. The use of a
case study approach in such a way seems very relevant in this course. It has also been reported [27] as the approach of
choice for enriching the theoretical side by providing great insight and resemblances to the industry cases.

4. The Global Bike Package

In this section, we briefly present the Global Bike teaching and learning environment provided by the SAP UA
program. The Global Bike Case study is the main teaching and learning environment supplied by the SAP UA program for
ERP courses. It is a fictitious model enterprise that consists of the main Global Bike Inc. (GBI) headquartered in Dallas
(US) and the affiliated company GBI Deutschland GmbH in Heidelberg (Germany). The GBI enterprise manufactures and
sells high-quality bicycles and trades bike accessories. Students during the lab session of the ERP course are required to
attempt several given activities and questions. The ERP course consists of a theory part where students are taught basic
business functions and business processes in most enterprises. Emphasis is put on the advantages of the concept of
integrating almost all related and different business functions by removing the barriers to share information between these
functional divisions.

The GBI teaching material provides a holistic and ample curriculum that consists of teaching modules in the form of
presentations, exercises, case studies, datasheets, and lecturer notes. The SAP ERP under evaluation is the hands-on
component of the ERP course, which consists of interactive online tutorials, self-practice assessments, and exercises that
intended for an introduction to ERP basics, where students learn how the SAP system supports different business processes
in an enterprise. Since this is a one-term course with a two hours per week lab session, students are only experimenting
with the case studies of some business units namely, Human Capital Management (HCM), Sales and Distribution (SD),
Financial Accounting (FI), and Material Management (MM). Throughout the term and by using the test case as guidance,
students learn how to create an organizational structure, master data, and business roles to integrate the different functional
business processes mentioned earlier.

5. Methodology

5.1 System Usability Scale (SUS)

Studies have found that data obtained by questionnaires can be both reliable and valid for the assessment of user
satisfaction with computer-based applications [35, 36, and 37]. Many well-known questionnaires are available for
evaluating the usability of computer-based products, such as the Software Usability Measurement Inventory (SUMI) [38],
the After- Scenario Questionnaire (ASQ), the Computer System Usability Questionnaire (CSUQ), and the Post-Study
System Usability Questionnaire (PSSUQ) [39]. Also, the USE questionnaire [40], the Questionnaire for User Interaction
and Satisfaction (QUIS) [41], the Website Analysis and Measurement Inventory (WAMMI) [35], and finally the
questionnaire of System Usability Scale (SUS) [42]. The SUS was chosen for its simplicity, reliability, low-cost, and
subjective assessment tool. It is a relatively young tool compared to other industry survey tool; however, it proves itself to
be a reliable quantitative tool for adding more observations on software usability [43].
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5.2  Instrumentation

The SUS consists of 10 statements with 5-point possible results ranging from strongly agree to strongly disagree, so
participants require less effort and time to complete. The SUS is also a survey tool not designed for a particular technology,
as it can be used to evaluate a wide variety of technologies and products [44]. As stated earlier, the main goal of this study
is to evaluate the usability of the SAP system provided by the University Alliance program and currently utilized by the
students at Jubail Industrial College. The research approach adopted in this study was qualitative and quantitative. The
Likert SUS tool is utilized to obtain a reliable evaluation of the SAP system by analyzing the results of the usability
evaluation questionnaire returned from students and teachers. In addition to the standard set of 10 questions on the SUS
scale, an additional open-ended question was included to broaden the scope of this study. The instrument was implemented
using an online tool and interviews in some cases. The sample size consisted of 72 male students and 4 staff members who
were part of the ERP course over three full-time semesters.

5.3 Procedure & Results

Step 1) Participants were given a brief orientation on the purpose and importance of this survey and how the
study and survey will be conducted.

Step 2) Participants were asked to fill out the questionnaire after an explanation was introduced on how to fill
out the questionnaire. The 5-point Likert of the SUS states 1 as the Strongly Disagree, 2 as Disagree, 3
as Neutral, 4 as Agree, and 5 as Strongly Agree. Students who participated in the survey were pursuing
an associate degree in computer and information technology degree. The survey was presented in the
English language taken from the standard template as in (Appendix A). As the language of instruction in
all JIC majors in English, we are quite confident that the participants’ language level is adequate to
understand the survey statements. All participants were instructed to check all items and check the
neutral option in case they felt they could not answer any of the items.

Step 3) To obtain the final SUS final score, the raw data were collected and processed according to (Brooke,
1996). Table 1 displays all data sets where the first column displays the original average score for all
answers of each statement, the second column shows the SUS score for each SUS statement; for the
positively worded statements (1, 3, 5, 7, and 9), the SUS score is calculated by subtracting 1 from the
original average score, while for the negatively worded statements (2, 4, 6, 8, and 10), the SUS score is
obtained by subtracting the original average score from 5.

Table 1. Final raw results and SUS scores.

SUS Statements OnTEiE] b
Mean Scores Scores
1 1 think that | would like to use the SAP system frequently. 4.18 3.18
z | found this SAP system unnecessarily complex. 2.33 2.67
: | thought this SAP system was easy to use. 3.47 2.47
£ | think that | would need assistance to be able to use this SAP system. 2.68 2.32
£ | found the various functions in this SAP system were well integrated. 3.95 2.95
€ | thought there was too much inconsistency in this SAP system. 211 2.89
7 1 would imagine that most people would learn to use this SAP system very quickly. 3.14 2.14
€ | found this SAP system very cumbersome/awkward to use. 2.01 2.99
< | felt very confident using this SAP system. 3.61 2.61
0 . I needed to learn a lot of things before | could get going with this SAP system. 2.37 2.63
Step 4) In the last step, the final SUS score is calculated by summing up the SUS score of all statements. Table 2

displays the total sum as 26.85, then to obtain the final SUS score, the obtained sum is to multiplied by
2.5 to obtain the final SUS score. In our case, the final SUS score was 67.13.
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Table 2. SAP Usability Scores.

SUS Statements SUS Scores
1 3.18
2 2.67
3 2.47
4 2.32
5 2.95
6 2.89
7 2.14
8 2.99
9 2.61
10 2.63
Sum of all SUS 26.85
Scores
Final SAP SUS 67.13
Score

6. Results Interpretation

The SUS final score has no meaning by itself; it needs some comparison to make it more meaningful. Based on studies
by [45, 46, and 47], norms obtained from data collected from a large sample size generate good percentiles. Percentiles are
based on normalized SUS scores obtained from large datasets. These percentile ranks tell you how well is your score in
comparison with other collected data. Figure 1 depicts the average line score of 68 which is to be used as an acceptable
limit according to [51]. Any score above is considered above average and any score below 68, is below average. It can be
seen that the achieved final SUS score for the SAP system under evaluation is within the suggested average line.

100%

80%

60%

Percentile Rank

40%

20%

LT S S -

Fig. 1. SUS Percentile Grades and Ranks.

40 60 [68 80 100
SUS Score

SAP 5US Score

In addition to the above interpretation for the SUS score, Figure 2 from [51] summaries additional categories such as
the adjective scale [48] which is a 7-point scale that contains adjectives ranging from “Worst imaginable” to “Best
imaginable” to describe the experience using words instead of numbers. The obtained SAP SUS score in our study falls

within the “OK” range.

NPS: Detractor
Acceptable: s - NOt ACC eptable S—
Adjective: bl d AL A cor

Grade: F

Passive Promoter
Marginal Acceptable
...... OK Good Excellent Best Imaginable
|I||||I||||I|I||||I||I|I|I||I|I||||I|I||||I||||?
D C B A

sus score: 0 10 20 30 40

Fig. 2. Other SUS Scores Classification.
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Although the SUS is based on a single reference score for the participants’ view of the SAP system, the scores are not
for the different individual survey items that are less indicative of their own. [45] Suggest that it is essential that we look
into the details of the score of each of the SUS statements. [50] presents a graphical illustrative usability tool, he suggests a
five-pointed star, which can be indicative of the general usability if the star has a uniform positive pattern, and also, it
could depict individual undesired scores. Applying the five-pointed star tool to our raw scores is depicted in Figure 3; a
good uniform “five-pointed star”, a positive reflection of the usability of the SAP by our students and staff.

1. Use frequently

2. Unnecessarily complex

10. Need to learnalot _—

,/

9. Conficent to use

8. Cumbersome®_
AN

7. Learn very quicklv\"'- s well integrated

6. Inconsistency

Fig. 3. SUS five-pointed star.

Another scale [45 and 48] uses the acceptability terms “Not Acceptable”, “Marginal”, or “Acceptable”. Again, our
results are marginally accepted as seen in Figure 4. The last scale by [52] is based on the Net Promoter Score (NPS) by
[53]. NPS is used as a management tool to measure customer satisfaction and loyalty. The NPS’s classification is based on
three levels of recommendations; “Promoters” who are most likely to recommend the product, on the other hand,
“Detractors” are very likely to discourage the product, and “Passive” are in between. A minimum of 81 SUS score is
needed to be a “Promoter”. Our SUS score falls in the high “Passive” range as the “Detractors” range is from the SUS
average of 53 and below.

QUARTILE 1" Quartile 2nd 3rd 4th
RANGES . AW A
ACCEPTABILITY NOT ACCEPTABLE MARGINAL ACCEPTABLE
RANGES AN | HIGH WA A IS SIS SIS
ADJECTIVE WORST BEST
RATINGS IMAGINABLE POOR OK GOOD EXCELLENT IMAGINABLE

(PE BEE B  BTIE | TR A T P A
0 10 20 30 40 50 60 70 80 90 100
SUS Score

Fig. 4. A comparison of SUS scores by quartile, adjective ratings, and the acceptability of the overall SUS score [48]

7. Discussion

Our main objective of this study was to evaluate the usability of the SAP® UA system that has been in use by the
college students for the last ten years. Based on the five different interpreted results from the previous section, we can
comfortably state that the SAP® UA has received acceptable perception by the students. Like many integrated software
systems, ERP SAP is a very complex product. Many studies report the challenges facing instructors learning and teaching
the complexities of ERP systems [6, 54, 55, and 56]. Besides, several other studies have reported on the poor usability of
ERP software [4, 5, and 30]. At times, students facing these difficulties are forced to focus on the completion of the
assigned task rather than understanding the intended business process [57 and 29].

Although our main research objective of gauging the usability of the SAP® UA has been achieved, the instructors
through their collective experience teaching this course, have outlined some crucial issues and identified a few gaps that
reflect the marginal usability acceptance of the SAP UA software. Students, also reflected on their experience using the
SAP UA software. The qualitative data obtained by the interview method where teaching staff and students were asked
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about the main obstacle and difficulties that they face in the process of using the SAP system, and here are the main
findings:

1. The major concern reported by the instructors was regarding the support from the ERP SAP UA on
training. The initial training program provided 10 years ago was mainly focused on how to navigate
through the SAP system and did not address the academic requirements. However, further training by SAP
incurs a high cost that is met by a lack of funding, training, and development of the instructors is
essentially required to address pedagogical and technical issues for adopting SAP.

2. SAP is complex and evolving, so instructors need to maintain currency and confidence in teaching SAP
skills. Any lack of training will result in instructors with limited skills and knowledge, which will likely
lead to the limited success of SAP utilization.

3. Since SAP is a business application, pedagogically unsuitable instructional purposes, at times, students
find it difficult to know what mistakes they did during the execution of the case study transactions. This is
due to the lack of clear error messages and instructions on how to resolve such issues.

4. Other minor issues regarding some technical problems, account setup, maintenance issues, connectivity
issues, and lack of real-time support are also reported by instructors.

8. Conclusions

We believe the goal of this study was achieved. With the help of the System Usability Scale (SUS) tool, we managed
to scientifically obtain good indicative results. The overall results indicate a reasonable acceptance rate among the students.
As no previous studies on the usability of the SAP UA system have been done in this region and under the same
circumstances, we believe this study has made some advancement in this field and has identified some obstacles and gaps
related to the integration of ERP SAP training in the industrial college education system in this area. We are hopeful that
studies such as this could potentially improve the usability of ERP systems in educational institutes. We also suggest
conducting more studies and surveys in the surrounding industry on SAP usage to gauge the need for creating more ERP
SAP courses and training. As [31] put it; “more research is needed to quantify the level of support needed from universities
and SAP, and what processes need to be put in place to maximize the success of the UA program.”
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Appendix A. Survey Form Strongly Disagree Neutral Apgres Strongly
Disagree Apgres
1 Tthink that I would like to use the SAP system O O o a a
frequently.
2 Tfound this SAP system unnecessarily complex. O O a a a
3 Ithought this SAP system was easy to use. O O O a a
4 Ithink that I would need assistance to be able to O O a a a
use this SAP system.
5 Ifound the varous functions in this SAP system O O O O a
were well integrated.
6 Ithought there was too much inconsistency in O O a a a
this SAP gystem.
7 T'would magine that most paople would leam to O O a a a
usze thiz SAP system very quickly.
§  Ifound this SAP system very O O a a a
cumbersome/awlkward to use.
9 Ifeltvery confident using this SAP system. O O g O O
10 Ineeded toleam a lot of things before I could get O O a a a
going with this SAP system.
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