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ABSTRACT 
This research aimed at discovering the improvement of students’ learning outcomes using the mode of POGIL-

supplemented with the student worksheet. This research was a quasi-experiment using post-test only control group design. 

The data of learning outcomes ability were obtained through test. The data were then analyzed using descriptive statistical 

technique and ANOVA. The results of tvalue were 7,397 and the ttable = 4,00 (with the significance level of 5%). It meant 

that the tvalue > ttabel; thus, it could be concluded that there was a significant difference on the students’ learning outcomes 

which was taught by the model of POGIL- supplemented with the student worksheet and the students who taught using 

the conventional method. From the average scores, the learning outcomes were in the very high category, in which the 

Mean was 76,17, while the control class was in the moderate category with the Mean results of 64,80. Therefore, the 

conclusion is that the model of POGIL using the Student Worksheet (LKS) supplement can improve the stduents’ learning 

outcomes 0f 4th grade in State Primary School of Oeba 3, Kupang City, especially on the material of “save energy”.. 
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1. INTRODUCTION

Human life is very dependent on various natural 

events; thus, an understanding science is needed. 

Structured science discusses natural events based 

on the results of experiments and observations 

made by humans. Science is very important 

especially for primary school students [1–4]. The 

primary school phase is the beginning of 

implantation of information or the beginning of the 

education process [5,6], so that the students have 

adequate understanding [7–10], and the students 

can implement  science in solving problems 

[7,9,11–13].  

Science learning in school has goals so that the 

students learn and they are getting used to be able 

to apply various science concepts [14–16] in raising 

awareness of God Almighty [17–20], the students 

are involved in the advancement of science and 

technology [20–24], as well as being active in 

environmental Conservation [25–28]. Learning 

science in primary schools should provide direct 

learning experience based on the development of 

scientific process skills and attitudes [4,29–32]. 

Giving direct learning experiences to primary 

school students can be done by means of giving 

assignments to solve simple problems related to 

their daily lives, so that they can actively motivate 

the students to compile their knowledge, and finally 

be able to obtain the expected learning outcomes of 

science [33–37]. 

Contrary to these ideal expectations, the 

observation results in IV A class of State Primary 

School of Oeba 3 Kupang City, East Nusa Tenggara 

Province on the academic year of 2019/2020 

illustrated a science learning outcome that is still 

low. Form 30 students in that class, there is only 

40% students (12 students) who are complete, while 

60% students (18 students) are stated to be not 

complete since their learning outcome scores does 

not meet the Minimum completeness Criteria (the 

school sets minimum limits of 65). This is due to 

the learning activities, the teachers still use 

conventional method, teacher-centered, and 

monotonous. Additionally, Other problems 

encountered rarely provide opportunities for the 

students to conduct observational activities, 

problem-solving, or simple experiments with the 

help of student worksheets. This impacts on the 

conceptual understanding owned by the students 

that only limited to memory, so that the students’ 

learning outcomes are low. 
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In line with the demands regarding renewal in 

the teaching and learning process, it is necessary to 

implement a learning model and learning media so 

that the learning material delivered is easily 

understood by the students. In this regard, one of 

the learning models that has potential and in line 

with several previous studies is the Process 

Oriented Guided Inquiry Learning (POGIL) model 

supplemented with the student worksheets.  

POGIL is a learning model based on the 

principle constructivist-cooperative [38]- and 

problem-solving [39,40], oriented to the best 

strategies of students in learning, through “simple 

research” [41,42]. There are three structural 

elements in the model of POGIL i.e. “learning cycle 

based activities, use of self–managed class groups, 

and use of specific roles for group members” [43]. 

The researchers’ consideration in choosing the 

model of POGIL in the quasi-experiment is because 

in this model the students’ learning activities are 

directed in the process of gaining and understanding 

the concepts, more constructive and interactive, and 

each student has their respective roles and 

contributions to find out the concepts [44,45]. The 

POGIL model is directed to practice the thinking, 

metacognition, collaboration, and motivation skills 

of success in the learning [46] as well as critical 

thinking and analysis of each student [47]. This is 

what distinguishes the POGIL model from various 

other inquiry-based methods.  

Meanwhile, the student worksheets are an 

appropriate alternative source of learning for the 

students since it can help the students to add and 

strengthen information about the concepts being 

studied [48]. The student worksheets in accordance 

with the demands of the 2013 curriculum which 

emphasizes the learning process with a scientific 

approach in the learning science would greatly 

assist the students in the learning activities [49] and 

strengthen their science literacy [50–53], science 

process skills [54], collaboration and 

communication skills [55], and the students’ 

activeness [56]. As learning material, the student 

worksheets are important in assisting the students 

to achieve good learning outcomes and academic 

achievement [57,58]. 

Although several studies have shown that the 

application of the POGIL model at the college level 

provides positive results [40,44,59–63] and even in 

the level of senior high school [42,64–66], yet there 

has not been any research about the implementation 

of POGIL for primary school level. Likewise, a 

research related to student worksheets at the 

primary school level, based on the Scopus database 

search, there are only two, i.e. “problem solving-

based students’ worksheet on space material” [67] 

and “worksheet base on process skills in 

Curriculum 2013 [68].  

Based on the background description above, it 

can be revealed that the POGIL model using LKS 

(Student Worksheets) supplements is thought to 

have an influence on science learning (IPA), 

especially on the learning outcomes. However, the 

magnitude of this effect is not yet known, so this 

research needs to be done. Therefore, the research 

objective is to find out the improvement in student 

learning outcomes by using the model of POGIL-

supplemented with the student worksheets. 

A real contribution of this research is to give quality 

improvement on science learning at primary school 

level, in which it is focused on the students’ 

learning outcomes. The implementation of POGIL-

supplemented with the student worksheet in science 

learning is still very rare, especially in Indonesia. It 

can be stated that this research becomes a pioneer, 

so that the inspiration and the results of this research 

can be used as the next starting point and reference 

for the further researchers, especially those who 

focus on education, learning and science research at 

the primary school level. 

2. MATERIAL AND METHOD

2.1. Type of Research  

This research was quasi-experiment. The research 

design used was the post-test only control design.  

2.2 Place and Time of Research 

This research was carried out at State Primary 

School of Oeba 3 Kupang City, East Nusa Tenggara 

Province. This research was conducted on the 

academic year of 2019/2020. 

2.3. Sample and Sampling Technique 

The research sampling was carried out using 

random sampling technique, in which there were 2 

classes. The IVA class become the experimental 

class that consisted of 30 students, while the IV B 

class was the control class that consisted of 32 

students. Both of classes were used in this research, 

in which those classes had similar characteristics 

i.e. in the age of 9 to 10 years old, and came from 
the Timor ethnic.
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2.4. Variables and Model Implementation 

The independent variable of this research was the 

learning model of POGIL-supplemented with the 

student worksheet, while the independent variable 

was science learning outcomes. The 

implementation of POGIL model was adopted from 

the syntax that widely implemented by previous 

researchers/other [69–71], whereas the control 

class use a conventional learning. 

2.5. Data Analysis 

The data collection was carried out by means of test 

technique and using one instrument of research i.e. 

multiple-choice test (consisted of 30 items). The 

data that had been obtained were then analyzed 

descriptively, by looking for the mean, median, 

modus, and standard deviation. The data analysis 

technique used the Analysis of Varian (ANOVA).  

3. RESULT AND DISCUSSION
The data analysis recapitulation of students’

learning outcomes in the control class was

displayed on the Table 1.

         Table 1. The Recapitulation of Descriptive 

Statistical Analysis 

Statistic Experimental 

Class 

Control 

Class 

Mean 76.17 64.80 

Median 75.00 70.00 

Modus 80.00 70.00 

Standard 

Deviation 

13.752 9.224 

Variants 189.109 85.081 

The Table 1 showed that the students who taught 

using the model of POGIL-supplemented with the 

student worksheet obtained an average score of 

76.17, the median score of 75.00, as well as the 

group frequency (modus) was 80.00. The scores of 

13.752 were the adalah standard deviation and 

189.109 were the Varians. This meant that the 

average calculation score of learning outcomes 

from the experimental class was in the very high 

category. Based on the data of Table 1, the data of 

learning outcomes of experimental class could be 

served into the polygon curve form, in which it was 

showed in the Figure 1.  

Figure1. Polygon Curve of Learning Outcome 

from the Experimental Class 

The results of polygon curve indicated that the 

experimental class who taught using the model of 

POGIL-supplemented with the student worksheet 

showed negative curve. It meant that most scores 

tended to be high. The class which not taught using 

the model of POGIL-supplemented with the student 

worksheet (expository learning) got the average 

score of 64.80, the median score was 70.00, and the 

group frequency (modus) was 70.00. The score of 

9.224 was the standard deviation and 85.081 were 

the Varians. Hence, the average calculation of 

students’ learning outcomes for the class that taught 

using the model of POGIL-supplemented with the 

student worksheet (LKS) was in the moderate 

category. The data of learning outcomes for the 

control class were served in the Figure 2.  

Figure 2. Figure1. Polygon Curve of Learning 

Outcome from the Control Class 

Based on the Figure w, the polygon curve indicated 

that the class which not taught using the model of 

POGIL-supplemented with the student worksheet 
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showed positive curve. It meant that most of scores 

tended to be in the low category.  

The results of descriptive statistical analysis 

that carried out were then used as prerequisite test 

on the hypotheses. Normality data distribution test 

and homogeneity variance data distribution test. 

The data on the results of the normality distribution 

of students’ learning outcomes in the experimental 

class showed the results of Chi-Square (x2
value) and 

table (x2
table), in which it was 0.058< 11.070 with 

the significance level of 5%; hence, the results of 

learning outcomes for the experimental class was 

normally distributed. While in the control class, the 

results of Chi-Square (x2
value) was smaller than the 

value of Chi-Square table (x2
table), in which it was 

0.200<11.070 with the significance level of 5%. 

Consequently, the data of students’ learning 

outcomes of control class were normally 

distributed. This could be concluded that the results 

data of post-test in both classed were proven to be 

normally distributed, so that it would be continued 

to the homogeneity test of data distribution. 

The data distribution test of variance 

homogeneity of two variables showed that the value 

of Ftable with the significance level of 5% was < 

Fvalue (0.067 < 3.481); thus, it can be stated that the 

data variance of both classes was the same. Then, it 

was continued to the hypotheses test. The analysis 

of t-test using the polled variance formula obtained 

the tvalue of 7.397 and the ttable with the db = 62, in 

which the significant level of 5% was 4.00. the 

calculation results indicated that the tvalue > ttable 

(7.397 > 4.00) so that the H0 was rejected and the 

H1 was received. It could be concluded that the class 

which got the learning model of POGIL-

supplemented with the student worksheet and the 

class which got the expository/conventional 

learning was significantly different.  

Based on the results of data analysis, it was 

known that there were significant differences in the 

students’ learning outcomes for the class which 

applied the model of POGIL-supplemented with the 

student worksheets compared to the students’ 

learning outcomes using the 

expository/conventional learning. In addition, the 

average score of students’ learning outcomes taught 

by the POGIL model-supplemented with the 

student worksheet tended to be higher than the 

control class. Significant differences in learning 

outcomes indicated the use of the model of POGIL-

supplemented with the student worksheets provided 

a great opportunity for students to play an active 

role and be directly involved in the learning 

process. This was because the learning activities in 

POGIL were designed in a learning cycle. The 

learning cycle in POGIL consisted of three stages, 

namely exploration, concept discovery, and 

application [69,72]. 

In the exploration stage, the students were 

given the opportunity to look for the answers of the 

problems presented through a learning team and 

guided inquiry activities. The problems were 

presented in the form of questions. The questions 

would encourage the students to find out the 

answers to the questions given. At this stage, the 

students and groups discussed to explain and 

understand the student worksheets by developing, 

asking questions and testing the hypotheses. This 

stage did not present a clear concept, so that the 

students were motivated effectively to find out their 

own answers to each problem and draw the 

conclusions, as well as make hypotheses. Thus, at 

the exploration stage, the students played an active 

role and were directly involved in building up their 

knowledge so that the students’ understanding of 

the concepts of science material was better. This 

was in line with the theory of constructivism which 

viewed that to develop scientific concepts, the 

students must play an active role to build up their 

own knowledge and explore the meaning of a 

material concept they were learning. [73].  

At the concept discovery stage, the students 

presented the results of the discussion. 

Furthermore, the students along with their groups 

would make conclusions about the results obtained 

and interpret the ways adopted in solving the 

problems. The teacher guided the students to 

organize the data in order to find out the 

relationship between the concepts of learning 

material. Questions could be given by directing the 

students to identify the concepts and understanding 

them so that it could optimize the students’ 

activities and learning outcomes [74].  

In the application stage, the students practiced 

to solve the problems and released their knowledge. 

This stage provided opportunities for students to 

build up self-confidence in simple and relevant 

contexts in the daily life. The concepts obtained 

from the implementation of new contexts and 

realities in daily life would make the knowledge 

gained by the students more meaningful. The 

students’ learning outcomes would be better when 
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using their own concepts to solve the problems 

related to daily life [75,76].  

It was different from the learning carried out in 

the control class where the students tended to be 

passive in developing their knowledge. The 

learning process was still teacher-centered. In the 

learning, the teacher explained the learning 

material, questioned and answered to the students 

who were considered to have understood, and gave 

assignments to the students so that the teacher could 

give grade for the students. This made the students 

only listened and took notes about what was 

conveyed by the teacher without trying to find out 

the concepts learned.  

The model of POGIL had been widely 

disseminated in various countries over the past two 

years [70]. The learning was packaged in a system 

that encouraged the students to work in teams and 

followed the paradigm of the learning cycle [45]. In 

the implementation of POGIL model, the class 

activities were students-centered and based on the 

environmental process of learning in team [77]. The 

model of POGIL encouraged an estimation that 

basic science concept would be understood and 

remembered longer when they were studied, 

discussed, and applied in practical real-world 

contexts [78]. The teacher acted as an active 

facilitator who observed the group activities, 

interacted to overcome problems, and lead the class 

discussions as needed. This supported why the 

students’ learning outcomes tended to be better 

[79]. In fact, the results of other studies showed that 

at the end of the semester, many students thought 

that the learning process they experienced was 

easier than they previously thought [80]. This 

opinion illustrated the high motivation of the 

student learning. This was in line with the research 

that showed a significant difference in learning 

motivation between the students who taught using 

POGIL and conventional learning [65].  

4. CONCLUSION

Departing from the research results, it can be 

concluded that there is a significant difference 

between the students’ learning outcomes who 

taught by using the model of POGIL-supplemented 

with the student worksheet with the students who 

taught using the conventional learning. The average 

score results using the model of POGIL-

supplemented with the student worksheet is 76.17, 

in which it is on the high category. While the 

average score of the control class is 64.80 and it is 

on the moderate category. Thus, it is concluded that 

the learning model of POGIL-supplemented with 

the student worksheet influences on the students’ 

learning outcomes of Natural Science (IPA) of the 

IV class at State Primary School of Oeba 3, Kupang 

City, in the academic year of 2019/2020.  
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