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Abstract
 

___________________________________________________________________ 

The purpose of the study was to analyze the influence of discovery learning 

model, ARIAS model, and the collaboration of the discovery learning and 

ARIAS model on the critical thinking ability of the fifth-grade elementary school 

students. This study applied a quantitative method in the form of quasi-

experimental design using pre-test and post-test scores. The samples in this study 

were taken by using purposive sampling technique. There were three elementary 

schools participated in this study, and fifth-grade students at Public Elementary 

School Kebonagung 2, fifth-grade students at Public Elementary School 

Kebonagung 3 and fifth-grade students at Public Elementary School Prigi 2 

Pekojan, Kebumen. The data collection techniques used were descriptive test 

questions. The results showed that there was an influence of discovery learning 

model, ARIAS, and the collaboration of the discovery learning and ARIAS 

model on the critical thinking ability of students. The average value of students' 

critical thinking skills tests using discovery learning models = 79.38 (good 

category). The average value of the students' critical thinking skills tests on the 

implementation of the ARIAS model = 85.12 (good category). The average 

value of the application of the collaboration of discovery learning and ARIAS 

model = 89.03, included in the excellent category. 
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INTRODUCTION 

 

Natural Sciences (IPA) are subjects related 

to natural phenomena or events. In elementary 

school, natural science subjects as a vehicle to 

learn themselves, the environment, nature, and 

apply in everyday life. Science subjects aim that 

students have good knowledge, skills, and 

attitudes to adjust to the development of science. 

Science provides an opportunity for students to 

find out a concept through discovery and critical 

thinking. 

The ability to think critically is the 

cognitive process of students in analyzing 

problems, differentiating problems carefully and 

thoroughly, and identifying and studying 

information to plan problem-solving strategies 

(Azizah, Sulianto, and Cintang, 2018). PISA data 

in 2015 showed an increase in educational 

attainment in Indonesia by 22.1 points. These 

results explain that the ability of thinking of 

Indonesian students is still low. Also, according 

to the Ministry of Education and Culture in 

Azizah, Sulianto, and Cintang (2018) the ability 

of Indonesian students to solve problems by 

reasoning showed very low ability. As explained 

by Wijayanti, Pudjawan, and Margunayasa. 

(2015) in their study, the average critical thinking 

skills of elementary school students were 

relatively low. 

Students' critical thinking skills are low 

because learning focuses students more on 

memorization, without paying attention to their 

thinking abilities (Surtriyanti, Panjaitan, and 

Sudin, 2017). Meanwhile, according to 

Wijayanti, Pudjawan, and Margunayasa (2015) 

students' critical thinking skills are influenced by 

several factors. The first factor is a disrupted 

physical condition so students cannot concentrate 

on answering questions. Second, student 

motivation is lacking in learning activities. Third, 

anxiety arises automatically if there is an 

excessive stimulus and cannot be handled by 

students. Fourth, intellectual development. Fifth, 

the teacher interaction with students which make 

the learning atmosphere becomes less 

comfortable. Such conditions make the students 

having difficulty during learning and become less 

able to conclude the material. Therefore, the 

ability to think critically is an ability that must be 

developed to achieve the learning objectives.  

Based on the observations toward teachers 

and the fifth-grade students at the elementary 

school on group Ahmad Yani, obtained a result 

that the students' critical thinking skills were still 

low. Students still find it difficult in solving 

problems provided by the teacher. Students often 

cheat on tests. This will not foster the aspects of 

critical thinking ability of the students, and this 

makes the student learning outcomes in the 

science subject less than KKM. A learning model 

is required to overcome these problems. 

According to Kristin, and Rahayu (2016), 

the discovery learning model is a learning model 

that has the benefits of encouraging students to 

learn by discovering their knowledge actively. 

The syntax of discovery learning models is 

stimulation, problem statements, data collection, 

data processing, verification, and generalization. 

There are only several students who are active in 

the learning process. Also, the ARIAS model is 

still not optimally applied in the learning process. 

ARIAS (Assurance, Relevance, Interest, 

Assessment, Satisfaction) is a learning model that 

can influence student motivation in learning 

(Keller in Andriyani, and Soeprodjo, 2013). The 

learning model of the discovery learning model 

has not collaborated with ARIAS learning model 

so that most students still find it difficult to solve 

the problems encountered. Students also still 

have lack confidence in their knowledge. 

Therefore a collaboration of discovery learning 

models and ARIAS model is necessary.  

The discovery learning and ARIAS 

collaboration model that has been studied by 

Khansa, Pramudya, and Kuswardi (2018) 

showed that there is an increase in the 

understanding of mathematical concepts and 

student learning motivation in the material 

relations and functions of grade VIII A in Public 

Junior High School 16 Surakarta in the academic 

year of 2017/2018. The similarity of this study 

compared to the previous one is on the use of the 

collaboration of discovery learning and ARIAS in 

the learning process. The difference lies in the 

subject matter. Besides, the previous studies focus 
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on the analysis on the understanding of concepts 

and learning motivation, whereas, the current 

study measuring the understanding of the 

concepts of the fifth-grade students of an 

elementary school on science subjects of water 

cycle material.  

This study is intended to analyze the effect 

of the discovery learning model on critical 

thinking ability, analyze the effect of the ARIAS 

learning model on critical thinking ability, 

analyze the effect of the collaboration of 

discovery learning and ARIAS learning models 

on the critical thinking ability. The application of 

this learning model is expected to be an 

alternative in supporting and improving the 

learning process. 

 

METHODS 

 

This research applied a quantitative 

research model in the form of quasi-experimental 

design. The design used in this study was the 

results of pre-test and post-test scores. The 

sampling technique was chosen using the 

purposive sampling technique. The sample used 

in this study were three elementary schools, they 

were grade V students in Public Elementary 

School Kebonagung 2, 31 students, grade V 

students in Public Elementary School 

Kebonagung 3, 27 students, and grade V students 

in Public Elementary School Prigi 2, 28 students. 

Discovery learning was held at Public 

Elementary School Kebonagung 3, ARIAS was 

held at Public Elementary School Prigi 2, and the 

collaboration of discovery learning model and 

ARIAS were implemented at Public Elementary 

School Kebonagung 2.  

The data collection technique was done by 

using a test. The critical thinking ability was 

measured using the test item of descriptions or 

essay test. The testing on the test questions in this 

study using validity, reliability, level of difficulty, 

and distinguishing power test. 

The data analysis was performed on pre-

test data and post-test data using normality, 

homogeneity, and hypothesis test. The normality 

test was done using the one-sample Kolmogorov-

Smirnov. It was done to determine the normality 

of the data used in this study. Homogeneity test 

was carried out by using the Levene's test for 

equality of variances to determine whether the 

sample taken for the study sample is 

homogeneous or inhomogeneous population. 

The hypothesis test was done using the paired 

samples test using SPSS 22. It was done to 

analyze the effect of the learning model on critical 

thinking ability. 

 

RESULTS AND DISCUSSION 

 

Critical thinking is one of the stages of 

high-level thinking needed in daily life 

(Purwanto, Nugroho, and Wiyanto, 2012). The 

critical thinking ability of students will build 

knowledge of various thoughts in solving 

problems. 

Critical thinking is a key competency that 

must be possessed by students in solving 

problems needed to live successfully and 

responsibly to face the challenges of the present 

and the future (Nugraha, Suyitno, and 

Susilaningsih, 2017). Critical thinking is 

developed in elementary schools since it can 

improve the quality of thinking of a student to 

skillfully analyze, assess, and reconstruct the 

thought to solve problems. 

There are five indicators of critical thinking 

ability according to Etnis, and they are providing 

simple explanations, building basic skills, 

concluding, giving further explanations, 

managing strategies and tactics (Martaida, Bukit, 

and Ginting, 2017).  

The data from the results of research 

conducted in three elementary schools with 

different treatments. The first class was given the 

discovery learning model, the second class was 

given the ARIAS learning model, the third class 

was given with the collaboration of the discovery 

learning model and ARIAS learning model. 

Students' critical thinking ability can be seen from 

pre-test and post-test scores.  

The analysis of data of the paired samples 

test on the critical thinking ability using discovery 

learning models can be seen in table 1. 
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Table 1. Results of t-test Discovery Learning 

Model 

Test t df Sig. (2-tailed) 

Pre-test – Post-test -9.10 26 .000 

 

The average score of pre-test on students' 

critical thinking ability is lower than the average 

score of post-test. The average score of pre-test of 

the critical thinking ability is 60.25, categorized 

as moderate. Meanwhile, the post-test score = 

79.38 categorized as a good category. The 

difference between the post-test score and pre-test 

score = 19.14. The difference between pre-test 

and post-test average scores indicates the effect of 

the discovery learning model on the critical 

thinking ability of elementary school students. In 

line with a statement of Purwanto, Nugroho, and 

Wiyanto (2012) that the influence of the students' 

critical thinking ability can be determined using 

the results of the average score of pre-test and 

post-test that have been given in the learning 

using the discovery learning model.  

The discovery learning model 

implemented in the learning process encourages 

students to find their knowledge by being 

accustomed to think critically about the questions 

in the exercise that have been given to measuring 

the critical thinking ability (Kurniati, Pujiastuti, 

and Kurniasih, 2017). Students can find their 

experience and knowledge during the discussion 

with friends working on LKPD and reading the 

materials related to water cycle learning material. 

From the activeness of students in discussing 

problems with their friends can train the students' 

critical thinking ability. The students will always 

remember the experience obtained by students 

during the interaction with a group of friends in a 

discussion.  

Discovery learning model has a positive 

impact on the learning process to improve the 

students' critical thinking ability. Discovery 

learning can trigger the students' curiosity, build 

social skills during a discussion in groups, 

improve the public speaking ability, and try to 

find and explore information to obtain the correct 

concepts in the learning materials of the water 

cycle (Sari, Ridlo, and Utami, 2016). 

The critical thinking ability of students on 

the five indicators can be seen in figure 1. 

 

Figure 1. Critical Thinking Ability Discovery 

Learning Model 

 

There are differences that appear on the 

five indicators of critical thinking ability between 

pre-test score and post-test score. The indicator of 

critical thinking ability at post-test scores is higher 

than the indicator of pre-test scores. 

The average scores of pre-test on the 

classical of critical thinking ability is categorized 

in the moderate category. From the number of 27 

students of grade V in Public Elementary School 

Kebonagung 3, there were nine students belong 

to the low category, fifteen students in the 

moderate category and three students in the high 

category. In the average of pre-test, each indicator 

of the category that was described, giving simple 

explanations, concluding, giving further 

explanations, and arranging the strategies and 

tactics was belong to the low category. Indicators 

on building the basic skills belonged to the low 

category.  

From the 27 students in Public Elementary 

School Kebonagung 3, post-test scores of critical 

thinking ability were in a good category. There 

were three students who belong to the moderate 

category, 18 students in the good category, and 

six students in the excellent category. Post-test 

scores of critical thinking ability in the indicator 

of concluding have belonged to an excellent 

category. Indicator of providing simple 

explanations, building basic skills, and arranging 

strategies and tactics belonged to the good 

category. Indicator of providing further 

explanation belonged to the moderate category.  

Changes in the indicators of critical 

thinking ability between pre-test scores and post-

test scores indicated that the discovery learning 

model affects the students' critical thinking 

ability. This is in line with the research conducted 
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by Haeruman, Rahayu, and Ambarwati (2017) 

showing that the results of data analysis on the 

scores of students' critical thinking ability are 

strongly influenced by the discovery learning 

model. 

The analysis of critical thinking ability data 

using the ARIAS learning model. The 

components of the ARIAS learning model, 

Assurance, Relevance, Interest, Assessment, and 

Satisfaction can is presented in Table 2.  

 

Table 2. Results of t-test on ARIAS Model 

 t df Sig. (2-tailed) 

Pre-test – Post-test -18.13 27 .000 

 

In learning using the ARIAS model, there 

is a difference between pre-test scores and post-

test scores. Since there are differences appear, it 

can be interpreted that there is an effect of the 

ARIAS model on critical thinking ability. 

The critical thinking ability at the average 

score of pre-test = 58.21, in the moderate 

category. The average score of post-test = 85.12, 

in the good category. In general, the average 

score of the pre-test is lower than the average 

score of post-test. The difference between pre-test 

and post-test score = 26.91. Thus, the ARIAS 

learning model affects the critical thinking ability 

of the fifth grade of elementary school students 

which are presented based on average pre-test 

score which is lower than the post-test average 

score (Rodiah, and Irianto, 2017). The ARIAS 

learning model influences the difference between 

pre-test and post-test average scores of critical 

thinking ability.  

The ARIAS learning model provides 

opportunities for students to develop reasoning 

abilities and put forward ideas in their minds to 

practice critical thinking (Mustafa, and Sabirin, 

2017). The ability to think critically can 

encourage students to achieve learning goals and 

attract students' interest or attention. 

The application of the ARIAS model in the 

learning process has an assurance component 

that can foster motivation for students. In the 

relevance component, can link the subject matter 

with daily life so that students can find out the 

benefits of the learning. The ARIAS learning 

model can foster students' critical thinking ability 

due to pleasant learning and avoiding learning 

atmosphere which is boring so that students do 

not hesitate to ask questions that are not 

understood well (Andriyani, and Soeprodjo, 

2013).  

The increase in students' critical thinking 

ability after using the ARIAS learning model is 

due to an assessment component, which is an 

evaluation of the learning process. Evaluation 

makes students think critically in the learning 

process so that students try to do a better solution 

to the problems (Sulistyaningrum, Karyanto, and 

Sunarno, 2015). The satisfaction component is 

related to feeling proud of the success of solving 

the questions that have been done to improve the 

critical thinking ability. 

The indicators of critical thinking ability in 

the learning model of ARIAS can be seen in 

Figure 2. 

 

 

Figure 2. Critical Thinking Ability ARIAS 

Model 

 

Indicators of critical thinking ability on the 

average score of the pre-test are lower than the 

average score of post-test. Pre-test score of 

indicators of critical thinking ability to build basic 

skills and providing further explanation was 

included in the low category. Indicator of 

providing a simple explanation, concluding, 

arranging strategy and tactics was in the 

moderate category.  

In the post-test score, the critical thinking 

ability of indicator providing further explanation, 

concluding, arranging strategies and tactics was 

included in the excellent category. Indicator of 

building basic skills and providing further 

explanation was in good category.  

Instead of the discovery learning model 

and ARIAS, students' critical thinking ability is 
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also influenced by the collaboration of the 

discovery learning model and ARIAS learning 

model. This learning model can help students to 

grow their critical thinking ability easily. 

Analysis of the data of paired samples test 

of critical thinking ability was using the 

collaboration of discovery learning model, and 

ARIAS learning model can be seen in Table 3. 

 

Table 3. Result of t-test Discovery Learning and 

ARIAS Model 

 t df Sig. (2-tailed) 

Pre-test – Post-test -18.13 27 .000 

 

The average score between pre-test and 

post-test is different. Since there are differences, it 

can be interpreted that there is an effect of the 

collaboration of the discovery learning and 

ARIAS model on the critical thinking ability and 

understanding concepts. 

The average score of critical thinking 

ability at pre-test and post-test scores is different. 

The average score of pre-test of the critical 

thinking ability = 56.77, included in the moderate 

category, meanwhile, the average score of post-

test = 89.03, belong to excellent category. Pre-test 

score is lower than the post-test score. The 

difference between pre-test score and post-test 

score = 32.26. 

The effect of the collaboration of the 

discovery learning and ARIAS learning model on 

critical thinking ability appear since students are 

given a stimulus in the form of images to 

stimulate the student curiosity so that they can 

think critically about the material being studied 

and figure out its benefits in everyday life. At the 

problem statement stage, students are given a 

problem in the form of questions then students 

are told to formulate hypotheses for the questions 

that are relevant to daily life provided by the 

teacher. When formulating the hypotheses, a 

student's ability to think critically arises in 

answering questions (Widiadnyana, Sadia, and 

Suastra, 2014) — in addition, giving rewards in 

the form of verbal and nonverbal to students at 

the satisfaction stage successfully inferring 

material that has been studied and able to 

improve the critical thinking ability (Andriyani, 

and Soeprodjo, 2013). 

Critical thinking ability measured in this 

study consists of 5 indicators. Differences appear 

in each indicator between pre-test and post-test. 

Pre-test indicators of critical thinking ability 

increased since the students were treated using 

the collaboration of the discovery model and 

ARIAS. The difference is presented in Figure 3. 

 

 

Figure 3. Critical Thinking Ability 

Collaboration of discovery learning and ARIAS 

Model 

 

Each indicator of critical thinking ability 

provides different categories. For the indicator of 

providing explanations, the pre-test score was in 

moderate category, and the post-test score 

belonged to excellent category. The indicator of 

building the basic skills of pre-test score belonged 

to moderate category, and the post-test score was 

in a good category. The indicator of concluding 

on pre-test score is included in the low category 

and post-test score was in the excellent category. 

The indicator of providing further explanation on 

pre-test score was in the low category and the 

good category for the post-test score. Indicator of 

arranging the strategy and tactics of pre-test 

scores was in the moderate category, and post-test 

scores were in the excellent category. 

The collaboration of the discovery learning 

and ARIAS model can influence each indicator 

of the critical thinking ability since students can 

play an active role in the learning process, 

providing opportunities for students to cooperate 

when discussing the solving problems with 

critical thinking. 

 

CONCLUSION  
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learning model, ARIAS model, as well as the 

collaboration of the discovery learning and 

ARIAS model can influence the critical thinking 

ability of the elementary school students in grade 

V of water cycle material. The ability to think 

critically using discovery learning is included in 

good category. In the ARIAS learning model, 

critical thinking ability was included in good 

category. The collaboration of the learning model 

of discovery learning and ARIAS model towards 

critical thinking ability was included in excellent 

category. 
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