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Purpose: The aim of this study was to improve the objectivity of an assessment scale by apply-
ing the Analytic Hierarchy Process (AHP) methodology with the learners themselves determin-
ing the weightings against the importance of evaluation factors. 
Methods: By analyzing assessment results of 20 respondents, calculations of the relative im-
portance of the PBL evaluation factors were made. 
Results: The PBL rating scale factor (0.450) was the most important factor in the first criterion. 
As a result, participants in the PBL class were weighted more heavily on the evaluation of the 
members of the team. Within the evaluation of team members using the second criterion, they 
were interested in problem solving activities (0.287) and self-direction (0.283) -these were 
highly weighted. Finally, in the relative importance (global weight) of all the measures (12) in 
the secondary criterion, problem solving activity (0.129) was found to be the most important 
activity in applying PBL processes. 
Conclusions: As a result, it is possible to increase the satisfaction of the learning effect by set-
ting the weight of the PBL evaluation scale. Hence, this educational design based on creativity 
has the advantages of PBL in that the students become more involved in class by engaging 
themselves creatively and actively, and the university can naturally contribute to nurturing cre-
ative talents. 
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INTRODUCTION 

In the era of the 4th Industrial Revolution, it is socially demanded to cultivate creative talents 
based on information based society and knowledge based society. In order to cultivate these 
talents, education based on creativity is being expanded (Kautsar & Sarno, 2019). There is an 
advantage to developing small groups with problem-based learning (PBL) problems to develop 
teamwork, leadership, communication and communication skills, creative thinking and critical 
thinking, especially through group activities (Lozano et al., 2015;Sipes, 2017;Woods, 1996). In 
other words, this approach allows students to experience the creative process of PBL problems 
through voluntary learning activities and experience the process of actively solving existing 
knowledge and new knowledge (Kolmos, De Graaff, & Du, 2009). 

Specifically, classes through PBL are naturally evaluated in the course of identifying students’ 
activities and confirming whether they acquire the necessary knowledge in the PBL problem 
solving process, unlike the middle and final exams commonly used in general lectures (Jang et 
al., 2013). The evaluation of individual activities during the learning assessment should be per-
formed, as well as group assessments of small group activities. It includes a variety of evaluation 
methods such as oral presentation evaluation, detailed evaluation, report evaluation, team port-
folio evaluation, exhibition evaluation, team peer evaluation, and attendance for the PBL team 
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performance evaluation of the PBL team. This PBL leads to more 
subjective judgments than to test evaluation in general lectures al-
though all performance evaluation are subjective (Prihatiningsih 
& Qomariyah, 2016). Therefore, there is a dissatisfactory aspect 
of the students’ evaluation. Therefore, for a more objective assess-
ment in PBL classes, it is necessary to clarify the evaluation meth-
od at the beginning of the class and to make the evaluation ratio 
among the evaluation factors by the students themselves. Finally, 
this study intends to analyze the results of introducing a method 
of calculating the relative importance of these factors. 

METHODOLOGY: PBL USING AHP 

PBL method can be used for real-world problems seen in real life 
and motivation and interest can be gained by learning related prob-
lems. In the end, the greatest advantage of the PBL method is that it 
is not a lecture by a professor, but a learner-centered learning in 
which students have to solve problems themselves (Barrows, 1985). 

In general, when grading the PBL, the relative importance of 
each assessment factor for class participants is calculated equally. 
However, as more detailed and specific evaluation, students will 
be able to improve their class satisfaction by giving them the rela-
tive importance of the evaluation factors in advance. Therefore, 
this study will be based on volunteer surveys of students in order 
to calculate the importance of evaluation factors. These surveys 
were conducted by ZU et al. (2011) will apply the AHP (Analytic 
Hierarchy Process) research method used in the PBL evaluation. 

AHP used in this study is one of the decision support methods 
based on multivariate evaluation criteria for multiple alternatives. 
It was first proposed in the paper “The Analytic Hierarchy Pro-
cess” published by Thomas Saaty in 1980. In particular, AHP has 
been widely used in the field of decision making due to the sim-
plicity and clarity of theory, simplicity of application and versatili-
ty, and research on theory has been actively conducted. These 
AHPs can classify the problems by layering and segmenting the 
problems themselves, and it is possible to classify the problems in 
a hierarchical manner, to eliminate the error information through 
the consistency test of the pair comparison, and to ensure the reli-
ability of priorities due to the objectivity and reliability of the im-
portance of the elements. In particular, logical consistency can be 
verified if there are three or more comparisons against a specific 
criterion. If the inconsistency ratio is higher than 0.1, the decision 
of the respondent (decision maker) is considered to be lacking in 
logical consistency (Saaty, 1980). 

In this study, this study apply the following procedure. 
Typically, decisions made through AHP are generally subject to 

the following six steps (Saaty, 1980). 

The first step is to define the problem and derive the decision 
factors. At this stage, this study clarify the problem (purpose) 
through brainstorming, literature survey, expert opinion gathering, 
and derive judgment criteria and alternatives. It also sets the 
“musts” criterion as a criterion that must be met and removes alter-
natives that do not meet the “musts” criterion. For example, elimi-
nate alternatives that cost more than a given budget. In this study, 
each evaluation factor will be investigated and listed based on exist-
ing studies. For example, Kang In-ae (2003) presented four major 
evaluation papers: PBL self-evaluation, peer evaluation in PBL 
team members, PBL team evaluation, PBL team evaluation. 

The second step is the decision-making model. It builds a deci-
sion model in the form of a hierarchy that includes all of the deci-
sion-making elements such as analytical objectives, criteria, 
sub-criteria, and alternatives. Other factors (actors, scenarios, etc.) 
may be included. At this time, it is recommended that the number 
of objects to be compared with respect to the same criterion is not 
more than nine. For example, the number of the highest judgment 
criteria to be compared with respect to the objective is not more 
than 9, or the number of the lower judgment criteria to be com-
pared with the specific highest judgment criterion is not more 
than 9. This research will model the relationship between the fac-
tors by classifying the evaluation factors determined in the first 
step. In the example of the previous step 1, the personal evaluation 
and the team evaluation can be classified and modeled. 

The third step is the evaluation of factors through pair compari-
sons. This means that each decision element is assessed through a 
one-to-one pair comparison of how important or preferential to 
the parent element is (ie, a higher decision criterion for the objec-
tive, a lower decision criterion for the higher decision criterion, To 
evaluate the alternatives). Use as many factual data as possible and 
assess qualitative parts of the problem using knowledge, experi-
ence, and intuition. In this study, the AHP questionnaire will be 
used to make a relative assessment among the factors. 

The fourth step is the verification of logical consistency. The 
next step in analytical thinking is to judge how logical decision 
consistency of decision makers (or survey respondents) is. Im-
proves logical consistency by identifying inconsistency ratios for 
evaluation results for elements through pair comparisons. As a re-
sult of the experiment and the verification, if the inconsistency ra-
tio exceeds 0.1, it is judged that the inconsistency of judgment ex-
ceeds the acceptable level. Therefore, if the inconsistency ratio is 
higher than 0.1, it is necessary to review the result of the pair com-
parison again and to modify the judgment of the illogical part. 
This study discusses the results of survey responses and improve 
the reliability of the analysis results by maintaining consistency. 

The fifth step is the integration and group judgment. It inte-
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grates the evaluation results of the elements through pair compar-
ison to derive the importance between the judging criteria and to 
derive the optimal alternative or to derive the priority and impor-
tance between the alternatives. For this purpose, the final priori-
ties (importance or priority) of the elements are derived from the 
eigenvalues of mathematics from all pairwise comparison matri-
ces. In the case of a large number of decision makers, the opinions 
of all decision makers are integrated. At this time, the consensus of 
multiple decision makers utilizes the geometric mean value. In 
some cases, only the importance of the criteria is determined 
without any alternative. 

In this study, this study will present the result of applying the 
students’ consensus to the class with the importance score of each 
evaluated factor. 

ANALYSIS RESULTS 

1. Research scope and data collection 
The temporal range of this study will be based on the research 

procedure starting from the base year (2019). The spatial range of 
this study is the PBL class operated by the researcher, and the over-
seas case is set as the spatial range to grasp the international flow in 
order to investigate and collect the related literature review in ad-
vance. The importance of the evaluation factors in this study will 
be based on the voluntary questionnaire of the learners, so students 
will be satisfied with the assessment items and more objectivity. 
This analysis will lead students to a consensus and apply them in 
practice before class. In other words, it can be used to derive the re-
sults of this analysis and apply it to the actual PBL class, and to im-
prove the aspect of the class evaluation through feedback. 

While explaining the research ethical aspects in advance, the 

data used in this study consisted of a total of 20 copies focused on 
the postgraduate reseachers, lecturers and interested respondents 
in the PBL-related class (2019), and the final data were analyzed. 

The items in the questionnaire presented in this study were ap-
plied excerpts from the study of Kang (2003) (see Table 1). The 
first criterion presented in table 1 was classified into three catego-
ries: self-evaluation, team-member evaluation, and team evalua-
tion. Four criteria were set as secondary criteria. 

2. Empirical results 
The inconsistent data of the collected responses were corrected 

by Expert Choice (AHP software) and final analysis was conduct-
ed. The inconsistency here refers to the level of reliability of the 
response result. The consistency of the results obtained through 
the AHP analysis is confirmed by the consistency ratio (C.R.). 
The consistency ratio derived from this study is considered to be 
lacking logical consistency when it is higher than 0.1. 

Table 2 shows the relative importance results of each of the mea-
sured primary and secondary evaluation scales. 

Table 2 shows that the most important factor was the team 
member evaluation (0.450). Followed by self-evaluation (0.351) 
and evaluation on other team (0.199). As a result, participants in 
the BPL class were more weighted in the evaluation of the mem-
bers of the team. On the other hand, this study has a low weighting 
on the evaluation on other team, which is judged as a possibility 
that the opportunity to evaluate the team is small. 

Within the evaluation of the team members in the secondary 
criterion, they were interested in problem solving activities 
(0.287), and self-directed learing (0.283) were highly weighted. 
However, it is necessary to pay attention to the fact that there are 
few differences among the four secondary criteria. In addition, it 

Table 1. Questionnaire evaluation items

Aim Primary criteria Secondary criteria
Assessing the importance of PBL 

evaluation items through a survey
Self-evaluation 1. Did you actively participate in problem solving activities?

2. Did you faithfully present the learning outcomes?
3. Did you collect and use various information?
4. Did you conduct self-directed learning?

Team member evaluation 1. Did team member actively participate in problem solving activities?
2. Did team member faithfully present the learning outcomes?
3. Did team member collect and use various information?
4. Did team member conduct self-directed learning?

Evaluating other team 1. Has other team provided a lot of information related to the problem?
2. Did other team collect and analyze diverse learning materials, provide rational 

grounds and reasons for comment, and report the learning results in an easy to 
understand way?

3. Did other team participate with the most interest in learning?
4. Did other team work hard to prevent others from interfering?
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was shown that the interference (0.106) scale is a meaningless 
evaluation factor in the evaluation of the team, so it is meaningful 
to exclude it when applying PBL in the future. 

Finally, in the relative importance (global weight) of all the mea-
sures (twelve items) in the secondary criterion, the problem solv-
ing activities (0.129), learning outcomes (0.273), and self-directed 
learning (0.221) were the most important activity in order. 

The above results in Figure 1 shows the relative priority (weights) 
of all the factore (scales) in a graph. 

CONCLUSIONS 

This study analyzed the cases using PBL for participants of class 
in Jeju National University, South Korea. In this study, PBL teach-
ing method is used to determine self - directed learning and prob-
lem solving ability. The purpose of this study is to improve the 
objectivity of the evaluation by applying the AHP methodology 
to the learner in setting the importance of the PBL evaluation 
scale. The results of this analysis can be summarized as follows. 

Firstly, the evaluation scale is a very important satisfaction fac-
tor while learning using the PBL learning method. However, most 

Table 2. Relative importance and priority for each criterion

Primary criteria Relative 
importance*

Primary 
ranking Secondary criteria Local –relative 

importance*
Local 

Ranking**
Global-relative 
importance*

Global 
Ranking**

Self-evaluation 0.351 2 Problem solving activities 0.248 2 0.087 6
Learning outcomes 0.223 4 0.078 8
Various information 0.246 3 0.086 7
Self-directed learning 0.283 1 0.099 4

Team member evaluation 0.450 1 Problem solving activities 0.287 1 0.129 1
Learning outcomes 0.273 2 0.123 2
Various information 0.220 4 0.099 4
Self-directed learning 0.221 3 0.100 3

Evaluation on other team 0.199 3 A lot of information 0.246 3 0.049 11
Diverse learning materials 0.338 1 0.067 9
Interest 0.310 2 0.062 10
Interference 0.106 4 0.021 12

*Overall Consistency Ratio < 0.1.
**Local (The weights of the measures in each primary criterion), Global (All the values of each secondary criterion).

Figure 1. Relative priority by all rating scales.
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evaluation scales are simply measured on a 5-point scale, making 
it difficult to meet the individual needs of each learner. However, 
as in this study, the AHP methodology through learner ‘s agree-
ment will be an incentive to increase the satisfaction level of the 
PBL learning method. 

Secondly, PBL evaluation scale factors In the first criterion, 
team member evaluation (0.450) was the most important factor. 
As a result, participants in the PBL class were more weighted in 
the evaluation of the members in the team. Within the evaluation 
on the team members in the second criterion, they were interest-
ed in problem solving activities (0.287), and self-directed learning 
(0.283) were highly weighted. Finally, in the relative importance 
(global weight) of all the measures (12 items) in the secondary 
criterion, the problem solving activities (0.129), learning out-
comes (0.273), and self-directed learning (0.221) were the most 
important activity in order. Although it is limited to this case, ap-
plying this methodology will allow instructors to reflect on their 
lecture plan when using other PBL lessons. 

Thirdly, if additional items are inserted by the 5 point Likert 
scale between the whole evaluation items in the questionnaire 
item and regression analysis is used as the basis for applying the 
IPA (Importance-Performance Analysis) method on the total sat-
isfaction scale . In other words, additional implications can be cal-
culated by applying an IPM (Importance-Performance Analysis) 
based on Partial Least Square-Structural Equation Method (PLS_
SEM) (Hair et al., 2016). 

In conclusion, this educational design based on creativity has 
the advantages of PBL in that the students become more involved 
in class by engaging themselves creatively and actively, and the 
university can naturally contribute to nurturing creative talents. In 
particular, as in this study, by setting the weight of the PBL evalua-
tion scale among the learners themselves, the satisfaction of the 
learning effect can be increased. 

ACKNOWLEDGEMENTS 

This paper was supported by funding (2018) from the Halla 
Newcastle PBL Education and Research Center. The author sin-
cerely appreciate anonymous reviewers for the guidance in pre-
paring this paper for publication. 

REFERENCES 

Barrows, H. S. (1985). How to design a problem-based curriculum 
for the preclinical years. New York: Springer Publishing Compa-
ny. 

Hair Jr, J. F., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2016). A 
primer on partial least squares structural equation modeling 
(PLS-SEM). Thousand Oaks: Sage publications.

Jang, Y. C., Kim, K., & Kim, M. (2013). Application of PBL (Prob-
lem-Based Learning) in the Introduction to Creative Design: 
Case of Environmental Engineering at Chungnam National Uni-
versity. Journal of Engineering Education Research, 16(2), 78–
85. 

Kang, I. (2003). Advances in Health Sciences Education. korea: 
Moonumsa Company. 

Kautsar, I. A., & Sarno, R. (2019). A Supportive Tool for Project 
Based Learning and Laboratory Based Education. International 
Journal on Advanced Science, Engineering and Information 
Technology, 9(2), 630–639. 

Kolmos, A., De Graaff, E., Du, X. (2009). Diversity of PBL-PBL 
learning principles and models. In Research on PBL practice in 
engineering education. Netherlands: Brill Sense, 9–21. 

Lozano, E., Gracia, J., Corcho, O., Noble, R. A., & Gómez-Pérez, A. 
(2015). Problem-based learning supported by semantic tech-
niques. Interactive Learning Environments, 23(1), 37–54. 

Prihatiningsih, T. S., & Qomariyah, N. (2016). Evaluation of a 
Problem Based Learning Curriculum Using Content Analysis. 
International Journal of Evaluation and Research in Education, 
5(3), 205–210. 

Saaty, T. L. (1980). The analytic hierarchy process: planning, pri-
ority setting, resources allocation. New York: McGraw, 281. 

Sipes, S. M. (2017). Development of a problem-based learning 
matrix for data collection. Interdisciplinary Journal of Prob-
lem-based Learning, 11(1), 2.

Stratton, B. J. (2010). The Practice of Problem-Based Learning: A 
Guide to Implementing PBL in the College Classroom. Teach-
ing Theology & Religion, 13(1), 79–80.

Woods, D. R. (1996). Problem-based learning for large classes in 
chemical engineering. New Directions for Teaching and Learn-
ing, 1996(68), 91–99.

Zu, Y. Q., Ma, J., Li, L. J., & Liu, Y. X. (2011). Building Quality 
Evaluation System on PBL for Graduate Medical Education. Fu-
dan Education Forum, 2011(2) 

https://doi.org/10.18108/jeer.2013.16.2.78
https://doi.org/10.18108/jeer.2013.16.2.78
https://doi.org/10.18108/jeer.2013.16.2.78
https://doi.org/10.18108/jeer.2013.16.2.78
https://doi.org/10.18108/jeer.2013.16.2.78
https://doi.org/10.18517/ijaseit.9.2.7067
https://doi.org/10.18517/ijaseit.9.2.7067
https://doi.org/10.18517/ijaseit.9.2.7067
https://doi.org/10.18517/ijaseit.9.2.7067
https://doi.org/10.1080/10494820.2012.745431
https://doi.org/10.1080/10494820.2012.745431
https://doi.org/10.1080/10494820.2012.745431
https://doi.org/10.11591/ijere.v5i3.4540
https://doi.org/10.11591/ijere.v5i3.4540
https://doi.org/10.11591/ijere.v5i3.4540
https://doi.org/10.11591/ijere.v5i3.4540

	INTRODUCTION
	METHODOLOGY: PBL USING AHP 
	ANALYSIS RESULTS 
	1. Research scope and data collection 
	2. Empirical results 

	CONCLUSIONS
	ACKNOWLEDGEMENTS
	REFERENCES

