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The implementation of 5E learning cycle model-based inquiry 
to improve students’ learning achievements

A. Malik, Y. Dirgantara & A. Agung
Universitas Islam Negeri Sunan Gunung Djati Bandung, Indonesia

ABSTRACT: The research aimed at implementing the 5E learning cycle model-based inquiry to improve 
students’ learning achievements on static fluid. This study used a pre-experimental research method pro-
moting one group pre-test and post-test design. The samples were 30 students from a senior high school, 
using a purposive sampling technique. The data were collected by measuring the cognitive using essays, 
measuring for affective by using the Likert scale, and by using observation for psychometrics. The results 
showed that the means for teachers’ and students’ activities were 91% and 87%, respectively, which were 
classified as really good categories. The increase in the students’ learning achievements was shown for 
cognitive with n-gain of 0.41 (medium category), for cognitive: 76% (good category), and psycho-motor: 
71% (good category). The study used the statistical t-test: Paired Two Sample for Means with tcount > ttable 
(15.529 > 2.042). Thus, the study concluded that the 5E learning cycle model-based inquiry can be used as 
an alternative choice to improve students’ learning achievements on static fluid.

with the student value, which was quite low. Direct 
observations made by the author while in the class-
room also captured the same thing. Some students 
were not enthusiastic and not directly involved in 
the learning process. In addition, the teacher was 
still the center of learning and used the lecture 
method to deliver the subject, so that learning in 
the classroom became passive. What was said by 
physics teachers and students in MAN Subang 
was in compliance with what was happening in the 
classroom. The average value of students’ achieve-
ments on the static fluid topic was the lowest com-
pared to other topics. Thus, there was a need for a 
model of learning that could make students more 
involved in the classroom and obtain satisfactory 
academic results.

The 5E learning cycle model-based inquiry is 
a learning model centered on the student. The 5E 
learning cycle model is a realistic and constructiv-
ist method of leading students through a learning 
sequence where students were engaged in a topic, 
explored the topic, were given an explanation for 
their experiences, elaborated on what they have 
learned, and evaluated (Wilder & Shuttleworth, 
2005).

Some research on the application of the 5E 
learning cycle model can improve the learning 
of concepts and the ability to apply concepts, 
students’ achievement, students’ understanding, 
learning outcomes, attitude of the students, stu-
dents’ academic achievement and the permanence 
of their knowledge (Piyayodilokchai et  al., 2013; 

1 INTRODUCTION

Tiberghien (1998) discussed the role of teachers, 
particularly of physics, with a role of a physics 
scholar. This means that physics teachers need to 
be able to transfer their knowledge into an easy-
to-understand learning materials so that students 
are not demotivated, but formulated to an easier 
material to learn.

The facts showed that physics is still considered 
to be a difficult subject for some students. Accord-
ing to Yesilyurt (2004), more explanations of the 
research have been provided to overcome the diffi-
culties in science (physics, biology, and chemistry). 
Based on the research, Arief  and Khoerul (2012) 
confirmed that the difficulties in understanding 
physics were due to factors of interests, abilities, 
motivation, facilities, supports, and activities.

The preliminary studies conducted in MAN 
(Madrasah Aliyah Negeri Islamic Senior High 
School) Subang concluded that almost all of the 
physics materials were difficult to understand for 
most students, in particular for those students who 
were less active and less enthusiastic in the class-
room. However, the teacher had actually sought to 
apply various methods with the aim of the more 
active students understanding what was described 
by the teacher. In line with the declaration of the 
teachers, students also stated that they were less 
interested in the subject of physics. Further, stu-
dents said that physics seemed abstract and they 
only memorized the concepts. This was consistent 
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Tuna & Kacar, 2013; Yadigaroglu & Demircioglu, 
2012; Cepni, & Sahin, 2012; Uzunöz, 2011; Kay-
nar et. al., 2009).

2 LITERATURE REVIEW

2.1 5E learning cycle model-based inquiry

The 5E learning cycle model has five instructional 
stages, which are engage (intriguing), explore 
(exploration), explain (explain), elaborate (elabo-
ration/develop), and evaluate (evaluation) (Bybee, 
2004). Duran and Duran (2004) state that using a 
learning cycle approach in the classroom helps to 
facilitate inquiry practices because learning cycles 
focus on constructivist principles and emphasize 
the explanation and investigation of phenomena, 
the use of evidence to back up conclusions, and 
experimental design. The 5E instructional model 
(Bybee & Landes, 1990) can be used to design a 
science lesson, and is based upon cognitive psy-
chology, constructivist learning theory, and best 
practices in science teaching.

2.2 Learning achievement

Learning achievement indicators for cognitive in 
this study were based on Krathwohl (2002), with 
domains of C1 (remembering), C2 (understand-
ing), C3 (applying), and C4 (analyzing). Mean-
while, learning achievement indicators for affective 
and psychomotor were based on Bloom. Affective 
indicators were receiving, responding, valuing, 
organization, and characterization, whereas psy-
chomotor indicators were imitation, manipula-
tion, precision, articulation, and naturalization.

3 RESEARCH METHODS

The research method administered in this study 
was a pre-experimental method using one group 
pre-test post-test design. This research involved 
students in grade 11 who were in the science pro-
gram (IPA) of MAN Subang.

The instrument used was an observation sheet 
to record the activities of teachers and students 
during the implementation of the 5E learning cycle 
model-based inquiry. For measuring the cognitive, 
affective, and psychomotor aspects, this study used 
an essay test, the Likert scale, and an observation 
sheet, respectively.

The data analysis of implementing the 5E learn-
ing cycle model-based inquiry was based on the per-
centage of teachers’ and students’ activities in every 
cycle rated by the observer. The increase rate of the 
students’ learning achievements for cognitive was 

based on the n-gain (Cheng et al., 2004). The analysis 
of the affective was based on the interpretation of 
the percentage, and for psychomotor, it was based 
on the percentage of each psychomotor indicator 
shown by the students in the observation sheets.

4 RESULTS AND DISCUSSION

4.1 Implementation of 5E learning cycle 
model-based inquiry

The implementation of the 5E learning cycle model-
based inquiry increased the activity of teachers and 
students in learning. After the first implementation, 
the average percentage of teachers’ and students’ 
activities reached 79% and 87%, respectively. These 
percentages increased even more after the second 
implementation of the 5E learning cycle model, 
after which the average percentage of teachers’ and 
students’ activities reached 96% and 92%, respec-
tively, and classified as a really good category. After 
the third cycle, the average percentage of teach-
ers’ and students’ activities reached 99% and 97%, 
respectively, and classified as a really good category.

It can be seen that there was an increase at every 
meeting, especially for students’ activities. However, 
the increase was insufficient in the case of teach-
ers’ activity. This was due to the teachers being less 
able to manage the time. In general, the 5E learning 
cycle is considered as a “guided inquiry”, where the 
teacher provides only the materials and problems to 
investigate and the students execute their own proce-
dures to solve the problem under the guidance of the 
teachers (Martin-Hauser, 2002; Windschitl, 2003).

The interpretation of the teachers’ and students’ 
activities at every step of the model is summarized 
in Table 1.

Table 1. Mean implementation at every stage of the 5E 
learning cycle model-based inquiry.

5E learning 
cycle model-
based inquiry

Mean activity Interpretation

Teacher 
(%)

Student 
(%) Teacher Student

Engagement 92 88 Very 
Good

Very 
Good

Exploration 90 87 Very 
Good

Very 
Good

Explanation 92 83 Very 
Good

Very 
Good

Elaboration 91 90 Very 
Good

Very 
Good

Evaluation 93 89 Very 
Good

Good

Cover 96 88 Good Good
Mean 91 87
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It can be concluded that the implementation 
of  the 5E learning cycle model-based inquiry on 
the teacher’s and students’ activities was in the 
very good category. To optimize this model, time 
management became the most important point. 
Moreover, since the phase elaboration on this 
research category was still low, the teacher should 
be able to explain the theory associated with eve-
ryday life so that the concept is understood by the 
students.

4.2 Improved learning achievements of students

The students’ learning achievements were improved 
by the implementation of the 5E learning cycle 
model-based inquiry, from a mean value of 12.33 
(pretest) to 33.67 (posttest), with an overall n-gain 
value equal to 0.41 with moderate interpretation. 
Based on the analysis of the overall n-gain, the 
increase in the learning achievements of the stu-
dents was better after learning with the 5E learn-
ing cycle model-based inquiry. This condition 
was caused by the 5E learning cycle model-based 
inquiry having associated significantly with the 
indicators of cognitive, affective, and psychomo-
tor. From the total of 30 students who took part 
pretest and posttest, there were 3% of students 
with n-gain categorized as high, 77% of students 
with n-gain categorized as medium, and 20% of 
students with n-gain categorized as low.

With regards to the affective aspects, each indi-
cator was improved after the implementation of 
the 5E learning cycle model-based inquiry at each 
meeting. The indicators of happy to follow learning 
process and writing important things obtained the 
highest mean value of 80%, with a good category, 
while the indicator of easily answered question 
became the lowest value compared to the others. It 
might be that the ability of students on mathemati-
cal operations was low However, when viewed as a 
whole, the mean of the affective learning outcomes 
of the students increased and reached 76% with 
both categories.

With regards to the psychomotor aspect, each 
indicator was improved after the implementation 

of the 5E learning cycle model-based inquiry at 
each meeting. The indicator of capable in design-
ing lab results into practical reports obtained the 
highest mean value, which was equal to 76% with 
both categories, while the indicator of can perform 
lab activities earned the lowest mean value, which 
was equal to 69% with both categories. This was 
due to, at the first meeting, the students’ still hav-
ing difficulty in doing practicals so that the psy-
chomotor value had very little impact on the mean 
value. However, when viewed as a whole, the mean 
of the psychomotor aspect increased and reached 
71% with both categories.

Based on the results of hypothesis test, tcount was 
15.53 at the significance level of 0.05 and the ttable 
was 2.042. Thus, since the tcount is bigger than the 
ttable, Ho was rejected and Ha was accepted. This 
indicates that the implementation of the 5E learn-
ing cycle model-based inquiry can improve the 
learning achievement of students in a static fluid 
material at the subject case (class XI IPA 1 MAN 
Subang). Based on the data analysis, the cognitive 
domain of students in this study was placed in 
“medium” category, their affective domain was in 
“good” category and their psycho-motor domain 
was both in “medium” and “good”.

The achievement of some indicators was still 
low, in particular in the aspects of analyzing (cog-
nitive aspect), easily answer the question (affective 
indicator), and follow the practicum instructions 
(psychomotor indicator). To improve these three 
indicators, the teacher should be able to provide 
concrete experiences that correspond to daily 
life associated with an existing concept or the-
ory that cognitive, affective, and psycho-motor 
should go hand in hand. The higher one aspect 
gets, the higher the others get, too. This was con-
sistent with various studies that advocated the 
correct use of the 5E learning cycle instruction 
effectiveness for improving students’ achieve-
ment in cell concept and scientific epistemologi-
cal beliefs (Kaynar et al., 2009). In addition, Dorji 
et al., (2015) stated that a learning cycle approach 
can improve students’ learning and awareness.

5 CONCLUSION

The implementation of the 5E learning cycle mod-
el-based inquiry was categorized as really good. The 
study confirmed that the implementation of the 5E 
learning cycle model-based inquiry improved the 
students’ learning achievements in the cognitive 
domain, shown by normal gain index at a medium 
level; in the affective domain, shown with a good 
category; and in the psychomotor domain, shown 
by the means of observed rate for each session to 
the good category.

Table 2. Mean score and n-gain of cognitive aspects on 
pre-test and post-test.

Aspect 
cognitive

Item 
number

Average score
N-
Gain InterpretationPretest Posttest

C1 1,5,7,11 3.63 9.63 0.49 Moderate
C2 2,8,12,16 3.73 9.23 0.45 Moderate
C3 3,10,13,15 2.43 7.50 0.37 Moderate
C4 4,6,9,14 2.43 7.30 0.36 Moderate
Means 3.05 8.42 0.42 Moderate

D
ow

nl
oa

de
d 

by
 [

A
de

 G
af

ar
 A

bd
ul

la
h]

 a
t 1

7:
14

 1
1 

O
ct

ob
er

 2
01

7 



184

REFERENCES

Arief, A. & Khoerul, M. (2012). Identifikasi kesulitan 
belajar fisika pada peserta didik RSBI studi kasus di 
RSMABI se-Kota Semarang. Unnes Physics Educa-
tion Journal, 1(2), 6–10.

Bybee, R. & Landes, N.M. (1990). Science for life and 
living: An elementary school science program from 
Biological Sciences Improvement Study (BSCS). The 
American Biology Teacher, 52(2), 92–98.

Bybee, R.W. (2004). Scientific inquiry and science teach-
ing. In L.B. Flick & N.G. Lederman. (Eds.), Scientific 
inquiry and nature of science: Implications for teaching, 
learning, and teacher education (pp. 1–14). Dordrecht, 
Netherlands: Springer.

Cepni, S. & Sahin, C. (2012). Effect of different teaching 
methods and techniques embedded in the 5E instruc-
tional model on students’ learning about buoyancy 
force. Eurasian Journal of Physics and Chemistry Edu-
cation, 4(2), 97–127.

Cheng, K.K., Thacker, B.A., Cardenas, R.L. & Crouch, 
C. (2004). Using online homework system enhances 
students’ learning of physics concepts in an intro-
ductory physics course. American Journal of Physics, 
72(11), 1447–1453.

Dorji, U., Panjaburee, P. & Srisawasdi, N. (2015). A 
learning cycle approach to developing educational 
computer game for improving students’ learning and 
awareness in electric energy consumption and con-
servation. Educational Technology & Society, 18 (1), 
91–105.

Duran, L.B. & Duran, E. (2004). The 5E instructional 
model: A learning cycle approach for inquiry-based 
science teaching. The Science Education Review, 3(2), 
49–58.

Kaynar, D., Tekkaya, C. & Cakiroğlu, J. (2009). Effec-
tiveness of 5E learning cycle instruction on students’ 
achievement in cell concept and scientific epistemo-
logical beliefs. Hacettepe University Journal of Educa-
tion, 37, 96–105.

Krathwohl, D.R. (2002). A revision of Bloom’s tax-
onomy: An overview. Theory into practice, 41(4), 
212–218.

Martin-Hauser, L. (2002). Defining inquiry. The Science 
Teacher, 69(2), 34–37.

Piyayodilokchai, H., Panjaburee, P., Laosinchai, P., 
Ketpichainarong, W. & Ruenwongsa, P. (2013). 
A  5E learning cycle approach–based, multimedia-
supplemented instructional unit for structured query 
language. Educational Technology & Society, 16(4), 
146–159.

Tiberghien, A. (1998). Connecting research in physics 
education with teacher education: making the results 
of researching physics education Available to Teacher 
Educators. International Commission on Physics 
Education. Pan-American Copyright Conventions.

Tuna, A. & Kacar, A. (2013). The effect of 5E learning 
cycle model in teaching trigonometry on students’ 
academic achievement and the permanence of their 
knowledge. International Journal on New Trends in 
Education and Their Implications, 4(1), 73–87.

Uzunöz, A. (2011). The effects of the activities of current 
textbook and 5E model on the attitude of the students: 
Sample of the global effects of natural resources unit. 
Educational Research and Reviews, 6(13), 778–785.

Wilder, M. & Shuttleworth, P. (2005). Cell inquiry: A 5E 
learning cycle lesson. Science Activities: Classroom 
Projects and Curriculum Ideas, 41(4), 37–43.

Windschitl, M. (2003). Inquiry projects in science teacher 
education: What can investigative experiences reveal 
about teacher thinking and eventual classroom prac-
tice? Science Education, 87 (1), 112–143.

Yadigaroglu, M. & Demircioglu, G. (2012). The effect 
of activities based on 5E model on grade 10 students’ 
understanding of the gas concept. Procedia-Social 
and Behavioral Sciences, 47, 634–637.

Yesilyurt, M. (2004). Student teacher’s attitudes about 
basic physics laboratory. The Turkish Online Journal 
of Educational Technology, 3(4), 49–57.

D
ow

nl
oa

de
d 

by
 [

A
de

 G
af

ar
 A

bd
ul

la
h]

 a
t 1

7:
14

 1
1 

O
ct

ob
er

 2
01

7 

http://www.crcnetbase.com/action/showLinks?doi=10.1201%2F9781315166575-45&crossref=10.1207%2Fs15430421tip4104_2&citationId=p_1

	9781138053434.pdf
	Extracted pages from 000 cover book AES 2016.pdf
	044 A. Malik dkk The implementation of 5E learning cycle model based inquiry to improve students learning achievements.pdf
	The implementation of 5E learning cycle model-based inquiry to improve students’ learning achievements
	1 INTRODUCTION
	2 LITERATURE REVIEW
	3 RESEARCH METHODS
	4 RESULTS AND DISCUSSION
	5 CONCLUSION
	REFERENCES





