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Abstract. Every learning activity should be well designed so that it can be easily understood and
can attract the attention. However, challenges will arise for quantitative courses such as quality
engineering (QE). The QE course is quantitative course in industrial engineering aimed for
engineering system to produce qualified product. This paper will discuss about role playing as
learning method for quality engineering courses. Role playing is designed by considering
students as a part of Research and Development (R&D) department from Food Company trying
to improve quality of products. Role playing is fully conducted for one semester with integrated
activities consisting of teaching, R&D Meeting, market survey, experimentation and
presentation. To build atmosphere, the course’s materials are delivered like training. Pudding
experiment was chosen to help students to understand types of DoE particularly. In addition,
student gets the role of R&D such as leaders, surveyors to conduct market research, analysts to
determine Critical to Quality which is worth to be controlled. Thus, learning process is conducted
with experiential learning method. By using this method, the central tendencies of mark are 77,5
for mean, 78 for median and 84 for mode. Thus, we can draw that students can easily achieve
Learning Objectives in a fascinating way.

1. Introduction

Learning process is one of crucial process in teaching process. It should be designed as attractive as
possible so student will focus on the learning activities. Thus, the learning objectives are easier to be
achieved. In this case, experiential learning is preferable considered to involve student actively in
learning process. It can significantly improve students’ memory for concepts [1]. Experiential learning
is learning method involving student to build a fascinating and conducive academic atmosphere. As the
previous research result, experiential learning is an effective approach on academic achievement and
scientific process skills [2]. Kolb’s Experiential Learning theory mentions that Learning is a process, in
which knowledge is created through transformation of experience [3]. Based on this theory, experiential
learning was chosen as learning method for Quality Engineering course. Role playing is an instance of
experiential learning which gives student some roles and certain situation. It is an interesting example
of an active learning and it can incorporate drama, simulations, games, and demonstrations of real-life
cases related to any topic [4].

However, the use of role playing as learning methods is still rarely used in engineering field
particularly in quantitative course. In this paper, role playing as experiential learning will be used in
Quality Engineering course, so we can investigate the effect of this learning method. There are three
major elements in experiential learning that must be considered in role playing. They are (1) meaning
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making that allows students to relate the knowledge to their daily lives; (2) paradigm shifting that allows
students to visualize, to understand and to enact the assumption and implications of different ideas and
perspectives; (3) self-understanding that allows students pay more attention to their own thinking [5].
Thus, the role playing as experiential learning method is able to facilitate the accomplishment of learning
objectives, and to form the soft skill competence during student plays the scenario either in individual
activity or in group activity. This learning method facilitates the delivery of content courses, particularly
for quantitative courses such as Quality Engineering. Quality Engineering is a course studying the
method to engineer production system through designed experiment in order to obtain the desired
quality. This paper aims to discuss the role playing as experiential learning method for Quality
Engineering.

In this case study, role playing was designed by considering students as Research and Development
Department (R&D) staff from a food company producing pudding. They were responsible to improve
the quality of its products. Class activities were also adjusted to the scenarios created such as the scenario
for teaching activities resembling as employee training, group discussions resembling as meetings,
defining Critical to Quality (CTQ) resembling as simple market survey. During one semester, the series
of activities were the teaching of designed experiment concept, market survey, R&D Meetings,
experiments, result presentations. Through these activities, students were expected to get hard skills and
soft skills in a fascinating method. The expected soft skill was in line with the suitable soft skill for
engineer such as leadership, communication, critical thinking.

Indicators of success in engineering education are if students achieve competence in the design
process, identifying problems and backgrounds, planning problem solving methodology, testing and
evaluating, applying science, engineering and mathematics, applying engineering thinking, selecting the
appropriate problem-solving tools, drawing conclusions [6]. In this role-playing activity, students are
conditioned to experience all of these processes. This is required for an engineer because engineers are
the creators rather than investigators, so that students must be confronted with real problems and be
processed with more innovative learning method [7]. Role playing is part of experiential learning that
requires the active involvement of students. In Michael [8] and Jennifer and Gregory [9], all forms of
active learning processes are suitable learning methods for engineering education.

2. Methodology

Experiential learning implementation is conducted by considering the learning cycle of students, namely
concrete experiences, reflective observation, abstract conceptualization, and active experimentation
[10]. In this case, concrete experience is designed by designing role playing scenarios in several
activities those are in accordance with the learning objectives. In the reflective observation phase,
students run a role-playing scenario by formulating the problem with a factual and process approach
based on market surveys. Then, abstract conceptualization is realized by activity that students start to
plan feasible experiments. The last phase is to carry out the experiments that were planned before. In
general, those phases are implemented into role playing through the following flow chart. In the flow
chart, the methodology for implementing role playing in Quality Engineering course was as follows in
figure 1.

In this case, the role playing was applied in odd semester of 2016-2017 which consisted of 24
students. Thus, the class management and roles induction for role playing became easier and more
intense. Furthermore, the 24 students were divided into three groups. Each group pointed the team
leader. However, the series of integrated activities for role playing must be in line with learning
objectives. Thus, figure 1 shows the methodology to design the role playing. First step to plan was done
by mapping learning objectives into activities, so the series of activities were designed to achieve the
relevant hard skills or soft skills. The mapping is presented in table 1.
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Figure 1. Methodology in designing the role playing.

Table 1. Learning objectives-and-activities mapping.

Week  Activity Learning Objective
1 Introduction Student understands the history of quality
engineering
2-3 Training for team Student is able to use the right Design of
Experiment type to solve the problem
Market survey Student is able to identify the critical to quality to
be controled/ engineered
4 Meeting Student is able to plan the right designed
experiment
Experiment Simulation Student is able to analyze the feasible planning for
designed experiment
5 Experiment Student is able to apply the series of designed
experiment
6 Quiz Student is able to use the right Design of
Experiment type to solve the problem
Training for team Student is able to apply the series of designed
experiment
7 Result Presentation Student is able to apply the series of designed
experiment

Once designing the activities those were integrated and in accordance with learning objectives,
evaluation planning was also arranged to guarantee and to monitor the success of learning process. Hard
skill aspect was evaluated through quiz, experiment mark and midterms. While soft skill aspect was
evaluated by observing the indicator as follows in table 2.
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Table 2. Soft skill Indicators.

No  Soft skill Activity Indicator
1 Communication R&D Meeting and Argumentation is understandable, ethical
Presentation and persuasive
2 Thinking Critically Design the The task is correctly complete with
experiment considering the limitation of resource,
the rules and the scenario
3 Teamwork Marker survey, R&D The task is correctly complete

Meeting, Experiment Having initiatives to help other member
to achieve group goals

3. Role playing implementation

At the beginning of the semester, students had been conditioned as a R&D team consisting of 7-8 people,
in which there would be a leader and staffs. Each staff member had a role determined by the leader in
accordance with the needs of their planned experiment. The team was assigned to improve product
quality in accordance with specified qualifications determined by the customer's expectations of the
product. Thus, the leader must divide the members into several roles. All of these activities were
continuous series and were carried out in a group. Through the activities, students learnt by
implementing the theory into the real case so there would be a process of analysis and selection of the
right tools to solve the problem being faced. During the process, hard skills and soft skills competencies
were formed by practicing, working in team, designing quality improvement efforts and analyzing
experimental results. The detailed class activities every week are presented in the following table 3.

Table 3. Role playing activities design.

Week Activity Content
1 Introduction Delivering syllabus, class rules and class activities
2-3 Training for team Delivering course's materials
Market survey Doing survey to potential customer
4 Meeting Determining members' role and planning the designed
experiment
Experiment Simulation Doing feasibility analysis for planned experiment
5 Experiment Implementing the steps of designed experiment
6 Quiz Evaluate learning objectives achievement
Training for team Delivering course's materials
7 Result Presentation Evaluate learning objectives achievement

Moreover, all of student built the design of experiment by following these steps:
3.1. Define each member’s role and responsibility

3.2. Determine the goals

e Learn and understand the process of making pudding
o Identify the things influencing the taste
e Determine factor and its levels, interaction of factors (if any), block and its block (if any)

3.3. Define the measures of quality taste

e Analyze measurement of quality (e.g.: delicacy, elasticity, etc)
e Determine response variable
e Determine the unit of response variable
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3.4. Verify feasibility (rough estimate)

Estimate the time for running one experiment

Consider the time limitation (100 min for all experiment)
Consider the materials limitation

Estimate the adequacy data (do we need replication?)

3.5. Design the experiment (precise estimate)

e Choose the design of experiment type
e Determine the replication
e Recheck the feasibility

3.6. Collect the data by conducting the experiment
3.7. Process the data and draw the conclusion

4. Result and discussion

After the role playing was designed and implemented for one semester. In the implementation, obstacles
were encountered that the preparation of tools and materials for experiment were limited and self-
supporting. However, the role playing was successfully carried out and the evaluation as follows.

4.1. Fascinating learning process was reached

Based on the observation during the learning process, it was found that the students reflected a
comfortable attitude in class activities. In this condition, the academic atmosphere could be well built
so it facilitated the understanding of Qualty Engineering course. The indicator of this success was shown
by the lecturer GPA coming from students’ feedback in the end of semester, and course GPA.

4.2. Verbal and written communication in meeting, experiment and presentation was excellent
Communication competencies were well reached in the role-playing activity. The types of
communication observed were written communication and verbal communication. The lecturer
observed it during group meetings, experiment and presentation.

4.3. Teamwork and thinking critically skill were built

During the Quality Engineering course, there was a harmonious and conducive academic atmosphere.
In this academic atmosphere, good teamwork and thinking critically were developed. Those are shown
by the good goal achievement in each activity even though there were some obstacles, limitation and
scenario. Although the survey and experimental activities was self-supporting, there was good
management particularly in the division of roles and responsibilities. Therefore, the planned activities
could be well and smoothly carried out.

4.4. The understanding of course was easily achieved

Due to the conducive academic atmosphere, students' understanding of the course could be well done.
This was indicated by the acquisition of accumulated mark in midterm. The following figure was the
distribution of accumulated marks in midterm.
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Summary for Accumulated Mark
Anderson-Darling Normality Test
A-Squared 0,23
P-Value 0,791
“‘\ Mean 77,542
StDev 9,753
Variance 95,129
Skewness -0,607016
Kurtosis 0,289826
N 24
Minimum 53,000
1st Quartile 70,500
Median 78,000
3rd Quartile 84,750
60 o 8 0 Maximum 94,000
95% Confidence Interval for Mean
73,423 81,660
95% Confidence Interval for Median
72,827 84,000
95% Confidence Interval for StDev
95% Confidence Intervals 7,580 13,682
Mean+ L, L 4 1
Median k L 1
7 7 3 78 50 82 8

Figure 2. Descriptive statistics for accumulated mark in midterm.

Accumulated mark was obtained by processing the quiz results, midterms mark and experiment mark.
Experiment mark was obtained from the assessment of the methodology implementation in the designed
experiment to solve the problem. This had been explained in the implementation of role playing. Based
on Figure 2, accumulated mark in midterms has an average grade of 77.5, which means very good. In
addition, the bar graph shows that many students get the score between 80 and 90. In precise value, 84
will be obtained as the mode value. By using the Andrew Darling method to test the normality, p-value
of 0.791 is obtained which is greater than the alpha value of 0.05. It means that do not reject null
hypothesis. Here is the pair of the hypotheses:

HO: NTS data is normal distributed

H1: NTS data is not normal distributed
Thus, it can be concluded that the distribution of accumulated mark is good because it follows normal
distribution characters.

4.5. Discussion

In its implementation, there was a gap between planning and reality. At the beginning of semester,
lecture had conveyed the role of students as research and development department teams. It was
expected that students will carry the role during a semester for all activities. However, this role looked
very prominent in experiment activity which was presented from the good organization, leadership style
and member management during the R&D meeting and experiment. While the process of delivering the
course was not like in employee training. It tended to one-way teaching from lecturer to students. This
problem was caused by the role induction to students, which was not able to deliver intensively because
there was an influence from other courses with different learning method. However, considering the
good results of this method, it is necessary to discuss how to build ambient so that the role induction
and scenarios are not interrupted with other factors. Moreover, the results obtained are more optimal.
Thus, the evaluation for the next role-playing implementation is necessary to reaffirm the role of students
regularly.

5. Conclusion

Based on the evaluation result, it was concluded that the role playing for Quality Engineering course
was able to build the conducive academic atmosphere. All students had actively involved in every
activity and had been able to place their self into certain role. By using this method, the central
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tendencies of mark are 77,5 for mean, 78 for median and 84 for mode. Thus, we can draw that students
can easily achieve Learning Objectives in a fascinating way.
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PREFACE

The Third International Conference on Innovation in Engineering and Vocational Education (ICIEVE)
2019, hosted by Universitas Pendidikan Indonesia (UPI), was held on 26 November 2019 in Mason
Pine Hotel Bandung, West Java, Indonesia. The conference aims at providing a platform for scientists,
scholars, engineers, industrial professionals, and researchers to exchange, share and discuss their
innovation, experiences, research works and problem-solving techniques in all issues in engineering
and technical vocational education.

As the previous two conferences did, this year’s conference also involved keynote speech and parallel
sessions whose proceedings are published by IOP Conference Series indexed by Scopus and other
internationally reputable indexers. To have a more in-depth discussion, this year’s ICIEVE invited four
speakers as follows (1) Prof. Dr. Astrid Seltrecht, a professor of Didactics of Health and Nursing
sciences at Otto von Guericke Universeity Magdeburg, Germany; (2) Prof. Dr. Frank Bunning, and
appointed professor of technical education and didactics at Otto von Guericke University Magdeburg,
Germany; (3) Prof. Dr. Ida Hamidah, a professor at the Faculty of Technical and Vocational Education,
Universitas Pendidikan Indonesia, Indonesia; and (4) Prof. Maizam Alias, a professor from Faculty of
Technical and Vocational Education, UTHM, Malaysia.
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