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Abstract 

Critical thinking as an outcome of learning is an essential issue in education. The application of 
the concept of Open Educational Resources or OER provides opportunities for students to 
obtain information more efficiently to support their learning. On the other hand, the 
collaborative learning is believed to be a robust pedagogical approach to build a good learning 
experience. This research describes and explores how the application of collaborative learning 
by using OER can enhance critical thinking skills. The method of this study was the pre-test 
and post-test one group design in physics lessons at secondary school students. Statistical 
analysis used paired t-test with an error of 5%. The teacher can measure the critical thinking 
skill by giving essay test. Scoring considered the process undertaken in problem-solving. The 
results of this study showed an increase in critical thinking skills significantly. This study also 
further discusses the implications associated with this research on learning physics. 

Keywords: critical thinking, collaborative learning, education, open educational resources, 
physics. 
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1. Introduction  

In the digital era nowadays, one can get information quickly and in a vast number of it. 
Therefore, the skill of selecting the critical and suitable information that meets the need 
becomes a necessity. The critical thinking skills will influence one in deciding the 
information. These skills become a problem in education since there is still a gap of student’s 
ability in managing information well.  

In another hand, the competency demand of current education is to have higher order 
thinking skills which one of them is critical thinking skill. Learning orientation in Indonesia 
that still focuses on teacher-centered learning has made the student’s opportunities in 
enhancing critical thinking becomes not maximal. The government policy of Indonesia to 
implement a more flexible curriculum with student-centered learning becomes an opportunity 
for a better learning system development for students in enhancing critical thinking skills. 

Educators believe that collaborative learning is a pedagogically excellent learning approach 
to creating a learning environment that encourages critical thinking skills. Considering the 
ease of getting learning sources (which is well known as open educational resources) through 
mobile technology now, teachers can develop a collaborative learning by the student’s need in 
the digital era. This research aims to explore the impacts of collaborative learning supported 
by open educational resources towards critical thinking skills at secondary school students. 

2. Theoretical Background  

2.1 Open Educational Resources 

Education and technology in the history have a tight relation. To build a good learning 
environment, it’s not enough by only utilizing the newest technology (Sulisworo, 2016). 
School is not just introducing the latest technology to students. The most important thing is 
how to integrate technology as a tool to support the learning process so that students can 
achieve their competencies better. The role of the teacher in this integration process becomes 
very important for the success of learning process (Algers & Silva-Fletcher, 2015, Atenas et 
al., 2015; Harsasi, 2015; Islim et al., 2016).  

Technology penetration especially ICT through smartphones is relatively high year by year. 
Through this technology, students can access vast unlimited information. This technique 
becomes an opportunity for teachers to improve the learning process (Guo et al., 2015; Islim 
& Cagiltay, 2016; Kaendler et al., 2015; Newhouse, 2015). Now, there are numerous learning 
sources to obtain to support the learning process in achieving specific competencies (Islim et 
al., 2016; Krajcso, 2016; Piedra et al., 2015). Educators need to consider the necessity and the 
comfort of using this technology in managing the learning process in the new perspective 
using those learning sources (Harsasi, 2015; Islim et al., 2016; Obradović et al., 2016). 

The availability of online learning sources which can be accessed by all people creates the 
concept of open educational resources. Open Educational Resources (OERs) are any 
instructional materials that are in the public domain or introduced with a free license (Dutta, 
2016; Islim et al., 2016; Piedra et al., 2015). The nature of these friendly materials means that 
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anyone can legally and freely copy, use, adapt and re-share them. OERs range from textbooks 
to curricula, syllabi, lecture notes, assignments, tests, projects, audio, video and animation 
(Johnstone, 2005). OER is believed to be able to accelerate the human development globally. 
Various researchers are conducted to improve the learning effectiveness by utilizing OER 
both from the teacher and students sides in multiple aspects such as belief, motivation, 
learning result, and thinking skills. The researchers result sustainably contributes to the policy 
and strategy for better OER management (Guo et al., 2015; Obradović et al., 2016; Piedra et 
al., 2015).  

2.2 Collaborative Learning 

In the uncertain and complex world nowadays, it's not enough if the students only rely on 
understanding in using tools to collect information (Newhouse, 2015; Sulisworo & Toifur, 
2016; Tabuenca et al., 2014). They need skills of creativity and the solving problem (Dwyer 
et al., 2014; Griffin & Care, 2014; Shiraev et al., 2016). As a consequence, critical and 
creative thinking skills, the knowledge analyzing and synthesizing abilities to solve technical, 
social, economic and other issues become important. Anticipating the change of global 
environment, the educators currently see that collaborative learning gives a lot of advantages 
for students (Blasco-Arcas et al., 2013; Halili et al., 2015; Lee et al., 2014; O'Sullivan, 2017). 
This technique is primarily related to edges on other aspects except for new knowledge 
acquisition, but more on social skills element (Gilboy et al., 2015; Hämäläinen & Laine, 2014; 
Ku et al., 2013; Zheng et al., 2014).  

Collaborative learning is fundamentally a learning that emphasizes on building learning 
communities (Halili et al., 2015; Ku et al., 2013; Zheng et al., 2014). The teacher can build 
the learning communities through forming groups from various backgrounds of students to 
achieve the agreed learning goals together. Through this collaborative learning, students can 
share knowledge and learning sources each other. In the collaborative learning environment, 
students can do activities by utilizing learning sources. Skills in finding and managing the 
massive number of information from the internet will influence the group’s performance in 
achieving the learning goals (Hämäläinen & Laine, 2014; Ku et al., 2013; O'Sullivan, 2017). 
In collaborative learning, every group member needs creating shared meaning and a shared 
commitment with other members to complete an organized group. 

2.3 Critical Thinking 

In knowledge, higher-order thinking skills development including critical thinking skills is 
significant (Dwyer et al., 2014; Griffin & Care, 2014). Education is not only mastering 
knowledge but also including the expertise to integrate the experience to be a new and more 
meaningful thing (Algers & Silva-Fletcher, 2015; Guo et al., 2015; Obradović et al., 2016). 
The teacher can assemble problem-solving activities to enhance critical thinking (Howard et 
al., 2015; McPeck, 2016). Also, the teacher can combine this strategy with promoting the 
complex problem-solving (Howard et al., 2015; Wallace & Jefferson, 2015). Complex 
problems are problems which someone can't indirectly solve with one procedure or particular 
perspective, but they need higher order thinking skills to find and combine various facts to 
get problem-solving (Carter et al., 2014; Shiraev et al., 2016).  
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Critical thinking is a multidimensional construct. In learning, critical thinking skills can be 
viewed on how to use various concepts combination, formula, principles, and rules to solve 
complex problems (McPeck, 2016). Based on the dimension, knowledge consists of factual, 
conceptual, procedural, and metacognitive. By considering the nature of each knowledge 
dimension, in the process of measuring critical thinking skills, a contextual problem or test 
question which is not artificial can be developed. To solve it, it needs skills to combine 
concepts, formula, principles, and rules which meet the learning goals (Howard et al., 2015; 
Pitt et al., 2015; Wallace & Jefferson, 2015).  

During the collaborative learning, the groups are facing various complex problems. The 
teams can identify multiple ways to be able to solve the problems. Through the team 
regulating mechanism they agreed on, every group member can contribute to solving 
problems by building shared meaning and shared information they have (Flood, 2015; Kong, 
2014). Interaction in this process of problem-solving together will enhance critical thinking 
skills both individually and in a group (Alotaibi, 2013; Hämäläinen & Laine, 2014; Huber & 
Kuncel, 2016; Ku et al., 2013). 

3. Methods  

This research is a quantitative research with the quasi-experimental approach. The research 
design is pre-test and post-test one group design. The independent variable of the study is 
collaborative learning strategy using open educational resources in student's learning 
activities. The dependent variable is critical thinking skill measured before and after the 
learning process. The learning process was conducted for three weeks. The learning activities 
are in one of the classes at a secondary school in Bima, West Nusa Tenggara, Indonesia. The 
number of respondents was 26 students from the same level. The researcher arranged this 
study for three months (from January to March 2017) including from preparation for learning 
data collection activities.  

To support learning, teachers prepared lesson plans with problem-based learning approach.  
The stages of the learning activities were as the following stages: 

a. In the early stage, the teacher explained a particular phenomenon and presented a problem. 
In describing the event, the teacher used a real phenomenon. Then, the teacher stimulated 
a discussion to find out various issues related to the aspect. After students found the 
problems, the class was able to design the next learning activities. 

b. In the process of problem solving, every group can discuss to find the solution based on 
the knowledge they have. On the aspects they haven't understood, students can make a list 
of what they need to know further. The list of knowledge or information they will find 
further will become targets of group learning. 

c. Next, the groups shared tasks with the members to find relevant information to solve the 
problems. In this stage, all students can use their smartphone to search for pertinent 
information to the problem. Here, each member could share with other or find by 
him/herself how to solve the problem. In this stage, Student used OER by searching 
online information. Then, the student explained and learned the un-understood knowledge 
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using OER. After finishing these learning targets, all groups presented their learning 
result by telling how the problems can be solved well.  

Critical thinking was measured by giving eight essay questions including questions with 
cognitive domain level of C4 or C5. The score of every item was provided under the stages of 
problem-solving with the maximal score of 4. If the students can solve the questions of 
critical thinking skill, the total score was 28 (7 questions with the maximal score of 4 each). 

4. Result and Discussion  

In this research, data processed were pre-test and post-test data related to critical thinking 
skills. Table 1 shows the descriptive statistic of the data. 

Table 1 shows that mean of critical thinking skills of post-test (14.46) is higher than mean of 
pretest (9.23). To find out the significance of the mean difference, it needs difference 
(comparative) test. One of difference) test requirements is normality test. Figure 1 expresses 
the frequency graphic of critical thinking skills before and after learning. 

 

Table 1. Descriptive statistics 

Statistic Pre-Test Post-Test

N 26.00 26.00

Mean 9.2308 14.4615

Median 9.0000 14.5000

Variance 2.265 2.178

Std. Deviation 1.50486 1.47596

Minimum 7.00 12.00

Maximum 12.00 17.00

Range 5.00 5.00

Skewness .108 -.080

Kurtosis -.818 -.822

 
The histogram (Figure 1) describes the tendency that the data is not a normal distribution. It 
also relates to the number of samples that are relatively small. Table 2 shows the data 
processing result for normality test with Kolmogorov-Smirnov and Shapiro-Wilk test. 
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Figure 1. Histogram of pre-test and post-test 

 

Table 2 shows that the data of critical thinking skills before and after learning is not a normal 
distribution for margin error of 5%. At pretest, significant limit is on the level of 0.099 for 
Kolmogorov-Smirnov test or 0.096 for Shapiro-Wilk test. At posttest, the significant level is 
at the level of 0.187 for Kolmogorov-Smirnov or 0.139 for Shapiro-Wilk test. Based on the 
result of the normality analysis test, researcher processed the data using the non-parametric 
technique with Sign Test to find the difference test of means. Table 3 shows the result. 

 

Table 2. Tests of Normality  

 Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Pre-Test .157 26 .099 .934 26 .096 

Post-Test .142 26 .187 .941 26 .139 

a. Lilliefors Significance Correction 

 

From Table 3 (on the part of test statistics) it can be seen that on the margin error of 5%, there 
is a significant difference of mean between posttest and pretest result. Although this finding 
shows the increase of critical thinking skills (from the mean of 9.23 before learning to 14.46 
after learning), this value is not good enough if compared to the maximal score of 28. It 
means even though collaborative learning strategy has been applied by using OER, critical 
thinking skills of the students have not achieved the expected standard. In another side, the 
result of statistical analysis convincingly shows the significant increase. This result implies 
the need for more in-depth analysis as the reflection to know the aspects which need to 
improve to make a better learning process. 

This research is more suitable to be called as a classroom action research where collaborative 
learning strategy with OER was applied to enhance student's critical thinking skills. As an 
action research, there was a lack of subject schedule and materials used. The impact of this 
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decrease was on the level of sample readiness where teacher and students were not expert to 
apply this learning strategy. The highest test score could be obtained in the following cycle in 
applying learning strategy.The significant increase in the result becomes an excellent 
opportunity for sustainable learning improvement efforts. Many researchers have taken this 
benefit of this learning strategy (Han et al., 2015; Halili et al., 2015; Krajcso, 2016).  

 

Table 3. Sign Test Result  

Frequencies

  N

PostTest – PreTest Negative Differencesa 0

Positive Differencesb 26

Tiesc 0

Total 26

a. Post-Test < Pre-Test 

b. Post-Test > Pre-Test 

c. Post-Test = Pre-Test 

Test Statisticsa 

 Post-Test – Pre-Test 

Z -4.903 

Asymp. Sig. (2-tailed) .000 

a. Sign Test 

 

The optimistic side of this research was that high ICT literacy of young Indonesian 
generation including in the rural area could be an opportunity for the improvement of 
learning quality especially related to critical thinking skills. Several factors causing the 
significant enhancement of critical thinking skills were high student’s enthusiasm and 
appreciation towards this learning strategy. This finding is relatively same to the other 
research in many areas (Lee et al., 2014; Piedra et al., 2015). So far, there is a tendency that 
learning at schools less utilizes ICT including by using OER from the internet. In opposite, in 
the daily life students have been accustomed to and comfortable with the use of smartphones 
for various activities (Flood, 2015; Kong, 2014; Sulisworo & Toifur, 2016). Given a chance 
to use smartphones for searching information related to their learning, this will create a better 
learning enthusiasm level (Gilboy et al., 2015; Kong, 2014). Collaborative learning strategy 
applied enables the student’s social skills to develop, moreover the interaction level on 
learning in the process of sharing information and construing new knowledge (Alotaibi, 2013; 
Hämäläinen & Laine, 2014, 2015; O'Sullivan, 2017). Student-centered learning strategy gives 
an opportunity for students to design more various and flexible group activities in achieving 
learning goals. This explanation also becomes another reason for developing student’s critical 
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thinking skills in the rural area. 

5. Conclusion  

To anticipate the global change in the education system that encourages higher order thinking 
skills development where critical thinking skills are one of them, the government of 
Indonesia has applied a more flexible curriculum by making students as the center of learning. 
The excellent level of IT literacy of students in the rural area is an opportunity to use OER in 
education. Learning strategy application with OER in collaborative learning at secondary 
school in the rural area can significantly develop the critical thinking skills. Several factors 
which support the success of the strategy application are student’s enthusiasm and 
appreciation on collaborative learning strategy and also the use of technology to get 
comprehensive and deeper learning sources. Through the learning strategy, students can share 
new information and meaning with other students, so it enables the critical thinking skills to 
enhance together. 
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