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Abstract

ERPsim is a set of computer-based simulation games for SAP enterprise resource planning (ERP) system
in which participants use the system to manage their virtual company in a competitive market. While many
students have come to use ERPsim games in learning about ERP systems, little is known about how
students assess ERPsim games regarding their usefulness and ease of use. This study attempted to assess
the usefulness and ease of use of an ERPsim game with a focus on its system features. The study used data
from a survey of college students who used ERPsim Distribution game in a course on ERP systems. The
results show that the respondents are satisfied with the usefulness and ease of use of system features of
the game. The results also show that the usefulness of system features of transactions and reports are
significant predictors for the usefulness of the game, and that the ease of use of system features of
transactions is a significant predictor for the ease of use of the game. These results would be helpful to
those who use ERPsim games as well as those who design ERPsim games as well as SAP ERP system on
which ERPsim games run.

Keywords: Enterprise resource planning (ERP) systems, ERPsim, usefulness, ease of use, system features,
simulation games

Introduction

ERPsim is a set of computer-based simulation games for SAP ERP system in which participants use the
system to manage their virtual company in a competitive market (ERPsimLab, 2024). ERPsimLab at HEC
Montréal developed ERPsim games. More than 225 universities worldwide as well as many corporations
have used ERPsim games as instructional and learning tools (Léger et al., 2021). While many students have
come to use ERPsim games in learning about ERP systems and business processes supported by the
systems, little is known about how students assess ERPsim games regarding their system features,
usefulness, and ease of use.

The objective of this study is to assess the system features of an ERPsim game and their associations with
the usefulness and ease of use of the game. The study uses data from a survey of college students who used
ERPsim Distribution game in a course on ERP systems. On a theoretical level, this study can help advance
our understanding of user acceptance and experiences as being associated with ERPsim games and SAP
ERP system on which ERPsim games run and extend the line of research on computer self-efficacy and
use.

On a practical level, this study can help understand and improve the system features of ERPsim games on

the part of developers and enhance user experiences with ERPsim games as instructional and learning tools
with reasonable expectations of user acceptance on the part of users.
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Literature Review

Technology Acceptance Model (TAM) is a widely used theoretical framework that explains and predicts
individuals’ acceptance and adoption of new information technology. Developed by Davis (1989), TAM
suggests that the intention to use a technology is influenced by two key factors: perceived usefulness (PU)
and perceived ease of use (PEOU). PU refers to the degree to which a person believes that using a particular
technology will enhance performance or productivity, while PEOU relates to the extent to which an
individual believes that using the technology will be effortless and free from complexity. Numerous studies
have provided empirical evidence supporting the validity and applicability of TAM in various contexts and
demonstrated the robustness of TAM as a model for understanding and predicting technology acceptance.

Further, Davis (1993) calls for “future research (to) consider the role of additional (external) variables
within TAM” (p. 483). A better understanding of the antecedents to PU and PEOU would help managers
know which levers to pull to affect PU and PEOU and through them, system usage (Gefen and Keil, 1998).
Managers need some useful guidance on effective methods and interventions by augmenting PU and PEOU
through manipulating their causal antecedents to achieve greater acceptance and usage of information
systems (Ma and Liu, 2015). Previous studies, e.g., Agarwal and Prasad (1999), Igbaria et al. (1995),
Jackson et al. (1997), and Venkatesh (2000), identify system characteristics as a major category of
antecedents to PU and PEOU and demonstrate that system characteristics have direct and/or indirect effects
on both PU and PEOU. Extending this line of research, this study intends to highlight the effects of system
features on the usefulness and ease of use of an ERPsim game to better understand and facilitate usage of
the ERPsim game.

Educational Simulations

Many studies in education highlight the use of simulations in enhancing student learning outcomes.
Simulations provide a dynamic and interactive environment for students to explore concepts, apply
theoretical knowledge, and engage in experiential learning. For example, Shaffer et al. (2005) explores the
potential of video games and simulations in education, highlighting their effectiveness in engaging learners,
promoting problem-solving skills, and facilitating experiential learning. A meta-analysis by Chen and Chen
(2011) examines the effectiveness of simulation-based learning in engineering education, highlighting its
role in promoting conceptual understanding, problem-solving abilities, and practical skills among students.

The usefulness and ease of use of educational simulations are often linked to their user interface design,
intuitiveness, and accessibility. Previous studies suggest that well-designed simulations with clear
instructions and user-friendly interfaces tend to be more effective in engaging learners. For instance, Jensen
and Averill (2014) evaluate the usefulness and usability of simulation software in teaching engineering
mechanics, focusing on factors such as software interface design, functionality, and user experience to
assess ease of use and effectiveness in learning. Clark et al. (2020) examines the design features of digital
games and simulations in education, including aspects related to ease of use such as user interface design,
intuitiveness, and accessibility. These studies highlight the importance of usefulness and ease of use in
influencing user performance. Systems that are perceived as being useful and easy to use tend to enhance
user performance by enabling users to accomplish tasks more effectively and efficiently.

ERPsim Games
ERPsim is a set of simulation games and educational tools used for teaching and learning ERP concepts

and practices. ERPsimLab at HEC Montreal provides several editions of ERPsim games including
Distribution (now replaced with Maple Introduction Game), Logistics (Introduction, Extended, and
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Platinum), Manufacturing (Introduction, Extended, and Advanced), and Retail (Introduction and Extended)
games. All ERPsim games use SAP ERP system as their platform. SAP ERP system leads the ERP market
with more than twelve million users in more than 121,000 installations worldwide (Lauchlan, 2022).
ERPsim games provide students with hands-on experience of managing a virtual company using SAP ERP
system.

Previous studies examine the effectiveness and impact of ERPsim in enhancing students’ understanding
and knowledge of ERP systems, as well as their problem-solving and decision-making abilities. For
instance, Garg et al. (2017) evaluate the impact of ERPsim on students’ learning outcomes in an information
systems course. The findings reveal that the use of ERPsim significantly improves students’ understanding
of ERP concepts, their ability to apply those concepts to real-world scenarios, and their problem-solving
skills. Another study by de Carvalho et al. (2019) examine the impact of ERPsim on students’ engagement
and motivation in a higher education setting. The results indicate that ERPsim positively influences
students’ engagement, motivation, and interest in the subject matter. These studies highlight the
effectiveness and benefits of using ERPsim as an educational tool for learning ERP concepts, problem-
solving, and decision-making skills, as well as promoting student engagement and motivation. Extending
this line of studies, this study attempts to explore the usefulness and ease of use of an ERPsim game with a
focus on its systems features including the reports available and the transactions to be performed in the
game.

Methods and Data

For this study, we used ERPsim Distribution game, while we plan to extend the study to other ERPsim
games in the future. ERPsim Distribution game has been replaced with Maple Introduction game recently,
but the system features of the two games are about the same. Figure 1, which was adopted from Léger et
al. (2021), shows the layout of ERPsim Distribution game. In the game, participants operate the process of
planning, procurement, and sales of a wholesale distribution company that sells bottled water in Germany.
The game runs for three rounds with each round running for twenty virtual days (1 minute per day).

20 min 20 min | 20 min
20 days 20 days 20 days
Purchase Requisition Purchase Order @ Finished
(PurReq) (PO) Products
MESSN ZADS VK32
MD61 Mbo1 Groate Marketing Expense Change
Create Forecast MRP Run PUrchaic Drders Planning Price List
Independent
Requirements
(IndReq)
Planning, Procurement and Sales Process ROUND 3
Procurement and Sales Process ROUND 2
Sales Process ROUND 1

Figure 1: Layout of ERPsim distribution game

Figure 2 shows the transactions that participants perform in each round and the reports that they can use in
making decisions when performing the transactions. Léger et al. (2021) provide more details of ERPsim
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Distribution game. In Round 1 of the game, participants perform two transactions including (1) changing
price list and (2) planning marketing expense, and they use five reports including (1) inventory report, (2)
price market report, (3) summary sales report, (4) detailed sales report, and (5) financial statements. In
Round 2 of the game, participants perform four transactions including (1) changing price list, (2) planning
marketing expense, (3) running MRP, and (4) creating purchase orders, and they use six reports including
(1) inventory report, (2) price market report, (3) summary sales report, (4) detailed sales report, (5) financial
statements, and (6) purchase order tracking. In Round 3 of the game, participants perform five transactions
including (1) changing price list, (2) planning marketing expense, (3) running MRP, (4) create purchase
orders, and (5) creating planned independent requirements, and they use six reports including (1) inventory
report, (2) price market report, (3) summary sales report, (4) detailed sales report, (5) financial statements,
and (6) purchase order tracking.

~ W Distribution
v ¥ Standard
~ % Round 1
= & VK32 - Change Price List
= &} ZADS - Marketing Expense Planning
W Reports
= &) ZMB52 - Inventory Report
= & ZMARKET - Price Market Report
ZVC2 - Summary Sales Report
= &3 ZVAOS - Detailed Sales Report
= €} F.01 - Financial Statements
v Round 2 &3
= £} MD61 - Create Planned Independent Requirements
4 MDO1 - MRP Run
4 MES9N - Create Purchase Order
= &3 VK32 - Change Price List
- &} ZADS - Marketing Expense Planning
v Wi Reports
- &} ZMB52 - Inventory Report
= &3 ZMARKET - Price Market Report
& ZVC2 - Summary Sales Report
ZVADS5 - Detailed Sales Report
&3 F.01 - Financial Statements
= &3 ZME2N - Purchase Order Tracking

Figure 2: Transactions and reports of ERPsim distribution game

We collected data from a survey of 96 students who took a course on ERP systems. We asked students to
rate the extent of their agreement on the usefulness and ease of use of the ERPsim Distribution game as
well as on each report and each transaction during the game. The rating was measured using a 7-point
Likert-type scale from ‘strongly disagree’ (= 1) to ‘strongly agree’ (= 7). Table 1 shows the constructs of
the usefulness and ease of use of the ERPsim game, which we adopted from the items proposed by Davis
(1989) and tailored them so that they suit the current context. Students filled in the survey in the last week
of the semester after they practiced with SAP ERP system for various business processes including
procurement, production planning and execution, fulfillment, and warehouse and inventory management.

Table 1: Constructs of usefulness and ease of use
Usefulness
| find the ERPsim game useful in my learning.
Using the ERPsim game enables me to learn more quickly.
Using the ERPsim game increases my understanding.

Using the ERPsim game makes it easier to learn.

Learning to use the ERPsim game is easy for me.

| find it easy to get the ERPsim game to do what | want it to do.
My interaction with the ERPsim game is clear and understandable.
| find the ERPsim game easy to use.
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Results and Discussion

Table 2 shows the descriptive statistics of system features with respect to their usefulness. The mean ratings
are high from 5.650 to 6.160, indicating that the respondents are satisfied with the usefulness of system
features. It is interesting to note that the mean ratings of system features of reports are slightly higher than
those of system features of transactions.

Table 2: Descriptive statistics of system features on usefulness
System Features Min. Max. Mean Std. Dev.

Reports
I find inventory report useful. 2.000 7.000 6.160 0.966
I find price market report useful. 2.000 7.000 5.990 1.000
I find purchase order tracking useful. 2.000 7.000 5.970 1.090
I find summary sales report useful. 2.000 7.000 5.940 1.084
I find sales order report useful. 2.000 7.000 5.860 0.980
I find financial statement useful. 1.000 7.000 5.770 1.318
Transactions

I find it useful to maintain/change prices of products. 2.000 7.000 5.850 1.114
I find it useful to convert purchase requisition to

purchase order. 2.000 7.000 5.820 1.026
I find it useful to create sales forecast. 2.000 7.000 5.720 1.112
I find it useful to execute MRP to calculate requirements. 1.000 7.000 5.700 1.134
I find it useful to plan marketing expense. 2.000 7.000 5.630 1.163

Table 3 shows the descriptive statistics of system features with respect to their ease of use. The mean ratings
are high from 5.450 to 6.110, indicating that the respondents are satisfied with the ease of use of system
features. It is also interesting to note that the mean ratings of system features of reports are slightly higher
than those of system features of transactions. The respondents perceive ‘inventory report” as the most useful
and the easiest-to-use report among the six reports. Also, the respondents perceive ‘maintaining/changing
prices of products’ as the most useful and the easiest-to-use transaction among the five transactions.

Table 3: Descriptive statistics of system features on ease of use

System Features Min. Max. Mean  Std. Dev.
Reports
| find it easy to use inventory report. 3.000 7.000 6.110 0.916
I find it easy to use purchase order tracking report. 3.000 7.000 5.970 1.109
| find it easy to use price market report. 2.000 7.000 5.890 1.065
I find it easy to use summary sales report. 2.000 7.000 5.860 1.092
| find it easy to use financial statement. 1.000 7.000 5.820 1.223
| find it easy to use sales order report. 3.000 7.000 5.760 1.054
Transactions
| find it easy to maintain/change prices of products. 3.000 7.000 5.890 1.150
I find it easy to plan marketing expense. 3.000 7.000 5.740 1.154
| find it easy to execute MRP to calculate requirements. 3.000 7.000 5.600 1.090
I find it easy to convert purchase requisition to purchase order. 1.000 7.000 5.580 1.270
| find it easy to create sales forecast. 2.000 7.000 5.450 1.264
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Table 4 shows the results of factor analysis conducted on the usefulness of system features. All the eleven
system features loaded into two factors. Factor 1 consists of all six system features of reports and Factor 2
consists of all five system features of transactions.

Table 4: Factor analysis of system features on usefulness
Pattern Matrix®

Component

System Features

I find it useful to maintain/change prices of products. 0.016 0.834
I find it useful to plan marketing expense. 0.091 0.736
| find it useful to create sales forecast. 0.025 0.892
| find it useful to execute MRP to calculate requirements. -0.081 0.933
I find it useful to convert purchase requisition to purchase order. 0.212 0.736
| find sales order report useful. 0.729 0.166
I find summary sales report useful. 0.869 0.059
| find price market report useful. 0.747 0.234
I find inventory report useful. 0.728 0.179
| find financial statement useful. 0.947 -0.228
| find purchase order tracking useful. 0.793 0.145
Extraction Method: Principal Component Analysis

Rotation Method: Oblimin with Kaiser Normalization?

8Rotation converged in 8 iterations

Table 5 shows the results of factor analysis conducted on the ease of use of system features. All the eleven
system features loaded into two factors. Factor 1 consists of all six system features of reports and Factor 2
consists of all five system features of transactions.

Table 5: Factor analysis of system features on ease of use
Pattern Matrix?®

Component

System Features

I find it easy to maintain/change prices of products. 0.139 0.654
I find it easy to plan marketing expense. 0.215 0.586
I find it easy to create sales forecast. -0.024 0.873
I find it easy to execute MRP to calculate requirements. -0.037 0.789
I find it easy to convert purchase requisition to purchase order. -0.065 0.812
I find it easy to use sales order report. 0.683 0.277
I find it easy to use summary sales report. 0.879 0.083
I find it easy to use price market report. 0.866 0.064
I find it easy to use inventory report. 0.905 -0.078
I find it easy to use financial statement. 0.914 -0.121
I find it easy to use purchase order tracking report. 0.807 0.097

Extraction Method: Principal Component Analysis
Rotation Method: Oblimin with Kaiser Normalization?

@Rotation converged in 5 iterations

Table 6 shows the mean ratings, standard deviations, and internal consistency reliability coefficients
(Cronbach’s alphas) of the four factors of system features, i.e., usefulness of reports, usefulness of
transactions, ease of use of reports, and ease of use of transactions. The internal consistency reliability
coefficients of the four factors are all above the suggested cut-off value of 0.7 (Hair et al., 1998).
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Table 6: Reliability statistics of factors

Factor N of Items Item Means Item Variances  Cronbach's Alpha
Usefulness of reports 6 5.948 1.166 0.926
Usefulness of transactions 5 5.744 1.234 0.913
Ease of use of reports 6 5.903 1.167 0.938
Ease of use of transactions 5 5.652 1.411 0.832

The first factor model (Model 1) of the usefulness of system features was used to examine the effects of
two factors of system features, i.e., the usefulness of reports and the usefulness of transactions, on the
usefulness of the ERPsim game. The second factor model (Model 2) of the ease of use of system features
was used to examine the effects of two factors of system features, i.e., the ease of use of reports and the
ease of use of transactions, on the ease of use of the ERPsim game.

Table 7 shows the results of regression analysis conducted on Model 1 with the usefulness of the ERPsim
game as the dependent variable. The regression model is statistically significant. Both the usefulness of
transactions (t = 5.086 at p < 0.001) and the usefulness of reports (t = 1.846 at p < 0.1000) have statistically
significant, positive effects on the usefulness of the ERPsim game.

Table 7: Regression analysis of model 1 for usefulness

Model
Summar
Model 1 R R Square Adjusted Std. Error of
R Square the Estimate
7842 0.568 0.557 0.96148

@Predictors: (Constant), Usefulness (Transactions), Usefulness (Reports)

ANOVA?

Model 1 Sum of df Mean F Sig.
Squares Square
Regression 75.62 2 37.81 40.9 <.001°
Residual 85.973 93 0.924
Total 161.593 95

2Dependent Variable: Usefulness
bPredictors: (Constant), Usefulness (Transactions), Usefulness (Reports)

Coefficients?

Model 1 Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta

(Constant) -0.261 0.677 -0.386 0.7

] <

(Transactions) 0.729 0.143 0.535 5.086  0.001

U (Reports) 0.275 0.149 0.194 1846  0.068

2Dependent Variable: Usefulness

Table 8 shows the results of regression analysis conducted on Model 2 with the ease of use of the ERPsim
game as the dependent variable. The regression model is statistically significant. The ease of use of
transactions (t = 7.282 at p < 0.001) has a statistically significant, positive effect on the ease of use of the
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ERPsim game, while the ease of use of reports has no statistically significant effect on the ease of use of
the ERPsim game.

Table 8: Regression analysis of model 2 for ease of use

Model
Summary
Model 2 R R Square Adjusted Std. Error of
R Square the Estimate
0.7422 0.55 0.54 0.94211

Predictors: (Constant), Ease of Use (Transactions), Ease of Use (Reports)

ANOVA?

Model 2 Sum of df Mean F Sig.
Squares Square
Regression 100.945 2 50.472 56.865 <.001°
Residual 82.545 93 0.888
Total 183.49 95

aDependent Variable: Ease of Use
bPredictors: (Constant), Ease of Use (Transactions), Ease of Use (Reports)

Coefficients®

Model 2 Unstandardized  Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) -1.473 0.668 -2.206 0.03
EoU
(Transactions) 1.005 0.138 0.664  7.282 <0.001
EoU (Reports) 0.165 0.134 0.112 1224 0.224

2Dependent Variable: Ease of Use

Figure 3 shows the direct effects considered in the two factor models. A direct effect, which represents the
change in the dependent variable attributable to a standard deviation change in a predictor, is a standardized
beta coefficient in the full model (Ma and Liu, 2005). The results suggest some ways to improve the
usefulness and ease of use of the ERPsim game.

First, the usefulness of the ERPsim game can be improved by enhancing the usefulness of system features
of transactions as well as the usefulness of system features of reports, as users who perceive the system
features of transactions and reports as being more useful are likely to perceive the ERPsim game as being
more useful.

Second, the ease of use of the ERPsim game can be improved by enhancing the ease of use of system

features of transactions, as users who perceive the system features of transactions as being easier to use are
likely to perceive the ERPsim game as being easier to use.
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Model 1

Usefulness of

; 0.535*
Transactions \
Usefulness of

#|  the ERPsim Game

-
-
-
-
-
-
-
-

Usefulness of
Reports

Model 2

Ease of Use of

Transactions 0.664*
Ease of Use of

the ERPsim Game

Ease of Use of
Reports

*p < 0.01, **p < 0.10

Figure 3: Direct effects in the factor models

Conclusion

This study attempted to explore any associations of the usefulness and ease of use of system features with
the usefulness and ease of use of the ERPsim game, respectively. The usefulness of system features related
to transactions as well as the usefulness of system features related to reports are significant predictors for
the usefulness of the ERPsim game. Also, the ease of use of system features related to transactions is a
significant predictor for the ease of use of the ERPsim game. These findings can prove a helpful viewpoint
on which system features to improve to enhance the usefulness and ease of use of the ERPsim game and
eventually facilitate the usage of the ERPsim game. Such understanding can provide valuable insights into
the use of the ERPsim game for learning and training purposes and further the usage of SAP ERP system
in practice.

A few limitations are recognized in this study. First, this study was conducted for an exploratory purpose,
and the findings are limited to a specific ERPsim game, i.e., ERPsim Distribution game. However, the
implications suggested by the findings could be significant for those involved in developing and using other
ERPsim games. Second, this study considered only system features related to transactions and reports of
ERPsim Distribution game. Other ERPsim games provide more or less of system features than ERPsim
Distribution game does; however, the system features of ERPsim Distribution game are core transactions
and reports that participants need to operate the process of planning, procurement, and sales in the game.
Third, the results may be attenuated because of the small sample size and inherent problems related to
perceptual studies. These limitations are certainly not exhaustive, but important ones. Obviously, these
limitations, in turn, suggest several possibilities for future study.
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