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Abstract: The free inquiry approach based on blended learning is a learning approach that is carried 
out by combining face-to-face and online lectures which gives students the freedom to find problems 
and solve problems independently, design procedures or steps collaboratively by sharing and 
discussing with friends. Hence, this learning approach is potentially effective in developing critical 
thinking and students' creativity in solving problems and students' collaborative skills. Based on this, the 
aim of this research is to see the effect of the free inquiry approach based on blended learning on 
creative thinking skills and collaboration skills of Biology Education students, Sembilanbelas November 
Kolaka University. This research uses quasi-experimental Non-equivalent Control Group Design 
Pretest-Postest Design method. In this design, both the experimental group and the control group were 
compared where the experimental group was treated with a blended learning-based free inquiry 
approach, while the control group used a conventional approach (online discussion). The research data 
were analyzed by descriptive statistics and inferential statistical analysis (t-test) to determine whether 
there was a difference between the two sample groups studied with a significant level of 0.05. Based on 
the data analysis, it was found that the free inquiry approach based on blended learning had a better 
effect on students' creative thinking skills and collaboration skills. 
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Introduction 
 
One of the skills needed for the development of nation and state is 21st Century Skills. The National 
Educational Association categorizes 21st century skills as: critical thinking, creative, communication and 
collaboration (Arifin, 2017). The development of 21st century skills can be carried out in all disciplines, 
one of which is in learning biology education in universities. Lecturers here are facilitators who are 
expected to design learning and facilitate students to develop and master 21st century learning skills 
(Septikasari & Frasandy, 2018), so that they are ready to face increasingly complex challenges in the 
future. 
The Biology Education Study Program at Sembilanbelas November Kolaka University is one of the 
study programs that aims to produce graduates who will later become biology teachers. Consequently, 
students (prospective teachers) are expected to master 21st century skills, two of which are creative 
thinking skills and collaboration skills. In the biology learning strategy course, students as prospective 
teachers are required to think creatively in determining the right strategy in biology learning both in 
junior high and high school, more precisely for each biology material to be taught where each material 
has different characteristics and goals. This is implemented so that when they become teachers, they 
will be able to find problems and think of ways to solve problems in the form of new ideas that can 
improve the quality of their learning. Creativity and innovation will develop if students have the 
opportunity to think divergently. Students must be triggered to think outside their existing habits, involve 
new ways of thinking, have the opportunity to convey new ideas and solutions, ask unusual questions, 
and try to propose possible answers. Individual success will be obtained by students who have creative 
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skills (Zubaidah, 2016). 
While collaboration is the ability to work together in synergy and adapt in various roles and 
responsibilities. Working productively with others puts empathy in place and respects different 
perspectives. With collaboration, each party involved can complement each other's strengths and 
weaknesses (Prihadi, 2018). More knowledge and skills will be available collectively to achieve 
maximum results. The technology available today makes the opportunities for students to collaborate 
wide open without having to be limited by distance. In the biology learning strategy course, collaboration 
skills are needed to instill an attitude of cooperation, mutual respect and play a productive role in 
improving the quality of learning in particular, and in general improving the quality of education in 
Indonesia. 
Based on the researcher's initial observations, learning at the Biology Education Study Program of USN 
Kolaka is currently not specifically designed to develop 21st century skills (including creative thinking 
skills and collaboration skills). This leads to a few impacts in the form of: low critical and creative 
thinking skills of the students in solving problems, and low ability to collaborate. This is shown by the 
assignments given by the lecturers as well as the questions for the mid-semester and final semester 
exams for 2021-2022, the indicators included in students' critical and creative thinking skills in solving 
problems are still lacking (results of interviews with biology education lecturers at USN Kolaka). In 
addition, the results of the observations of researchers in 2021-2022 in lectures/study collaboration 
skills of students during assignments or during lectures are still low, there is no visible optimal 
collaboration and very less active role in groups, and a lack of respect for friends opinion. To overcome 
these problems, it is necessary to have an appropriate approach or learning strategy in the lecture 
process. The free inquiry approach is one of the learning strategies that can be applied in learning by 
integrating 21st century skills into it. The free inquiry approach is a learning approach that gives students 
the freedom to determine problems to investigate, find and solve problems independently (Mudalara, 
2012), design procedures or necessary steps (Shofiyah, 2017). The characteristic of free inquiry 
learning is that students formulate their own problems, connect their learning with prior knowledge, and 
work collaboratively by sharing and discussing with peers so that students are intrinsically motivated to 
learn (Sweca, 2012; Wardani & Firdaus, 2019). Hence in this learning process, students learn more 
independently, develop critical and creative thinking, and have many opportunities to collaborate in 
solving problems. 
Furthermore, to support the integration of 21st century skills in biology learning, of course, it cannot be 
separated from the role of information technology. Thus, a free inquiry approach based on blended 
learning needs to be applied in learning. Blended learning refers to learning that combines face-to-face 
learning and online learning (Ramang, 2019). Blended learning provides opportunities for students to 
have independent and sustainable learning (Kirna et al., 2015) thus providing more opportunities for 
students to practice their creative thinking and collaboration skills. Blended learning also is an effective 
solution to adjust according to current conditions after the Covid-19 pandemic. 
 
Method 
 
The research method used is Quasi Experimental Design with the type of Non-equivalent Control Group 
Design Pretest-Postest Design. In this design, both the experimental group and the control group are 
compared, although these groups are selected and assigned without going through randomness. The 
two existing groups were given a pretest, treatment, and finally a post-test. Explanation A is experiment 
class, B is control class, X is treatment/application of free inquiry approach based on blended learning, 
– is conventional learning, O1 is pre test, and O2 is post test (Tabel 1). 
 
Tabel 1. The two existing groups 

Pre-test Group Post-test 

A                              O1 X O2 
B                              O1 - O2 

 
The population in this study are all students of the Biology Education Study Program, Universities 
Sembilanbelas November Kolaka of the Academic Year 2020/2021, totaling 130 people. The sampling 
technique used was the Non-Probability Sampling method with the Purposive Sampling technique 
where the 4th semester biology education students who took the biology learning strategy course were 
selected, totaling 28 people as samples which later were divided into two groups, namely the 
experimental group and the control group. The experimental group was given free inquiry treatment, 
while the control group used a conventional approach (online discussion). The experimental group was 
given free inquiry based on blended learning, while the control group used a conventional approach 
(class discussions based on the topics of lecture material that had been determined for each group). 
This study consists of two variables, namely the implementation of the free inquiry approach based on 
blended learning as the independent variable and 21st century learning skills consisting of creative 
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thinking skills and collaboration skills as the dependent variable. 
The instruments used in this study are as follows 1) Creative Thinking Skills Test: The test is given in 
the form of essay questions where each item of the question is adjusted to the indicators of students' 
creative thinking skills which are revised by taking input or suggestions from the validator into account 
prior to use; 2) Assessment of Creative Thinking through Assignments/Products: This measurement 
rubric is prepared and used to measure students' creative thinking skills in writing through student work; 
3) Student Observation Sheets: Observation sheets are prepared and used to assess students' 
collaboration skills during lectures. The lecture activities include face-to-face activities (according to 
health protocols) and online (online). The data collection techniques used in this research consist of: 1) 
Data on the results of students' creative thinking skills: obtained from tests in the form of essay 
questions and task/performance assessments; 2) Data on student collaboration skills: obtained through 
performance observation sheets and student presentations. 
Analysis of students' creative thinking skills: descriptive statistics were used with data presentation while 
inferential statistical analysis (t-test) was conducted to determine whether there was a difference 
between the two samples studied with a significant level of 0.05. The calculation of the t-test in this 
study was carried out with the help of the IBM SPSS Statistics 20 program with the Analyze-Compare 
Means-Independent T-Test formula. Analysis of student collaboration skills: descriptive statistics are 
used by calculating the average score of each indicator from the data from the observation sheet using 
the Formula 1 (∑X is the total score obtained by students, and n is the total of students).  
 

                                                                                                                                           (1) 
 
Results and Discussion 
 
Equivalence Test Results of Experiment Class and Control Class: Descriptive analysis and inferential 
statistical analysis (t-test) students' creative thinking skills through an essay test given at the beginning 
of the study (pretest) aimed to knowing the equality of students' initial abilities between the experimental 
class and the control class. The results of the analysis are presented in the diagram in Figure 1. 
 

 
 

 Figure 1. Results of students' creative thinking skills in the experimental class and control class on the  
                 pretest 

 
The descriptive analysis in Figure 1 shows that the students’ creative thinking skills both in the 
experimental class and in the control class are in the very low category (100%). Furthermore, the 
average difference test (independent Sample t-test) obtained a significance level (p) of 0.71 which is 
greater than 0.05 (p> 0.05) or the t-count value is smaller than t-table (0.379 < 2.056), thus there is no 
significant difference in students' creative thinking skills scores between the control class and the 
experimental class. Results of Analysis of Students' Creative Thinking Skills: The results of the 
descriptive analysis of students' critical thinking skills in the post-test (via essay test) are presented in 
Figure 2. 
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Figure 2. The results of students' creative thinking skills in the experimental class and control class in  
                the post-test 
  
Based on Figure 2, it is known that the free inquiry approach learning based on blended learning 
(experimental class) has a better effect than the control class (conventional learning) by obtaining the 
average value of students' creative thinking skills in the experimental class of 71.73 in the high category 
and in the control class of 62.80 in the medium category. 
Furthermore, based on the results of statistical analysis using the Independent Sample t-test, a 
significance level (p) of 0.01 is obtained which is smaller than 0.05 (p < 0.05) or the t-count value is 
greater than t table (2.798 > 2.056). Ha is accepted and H0 is rejected, meaning that there is a 
difference in the effect of applying the free inquiry approach based on blended learning with 
conventional learning (online discussion) on students' creative thinking skills. The results of the 
descriptive analysis of students' creative thinking skills through task (product) assessment are 
presented in Figure 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. The results of students' creative thinking skills through assessment of assignments (projects)  
                in the experimental class and the control class 

 
Based on Figure 3, the results of students' creative thinking skills through a task assessment (product) 
which consists of 4 indicators of creative thinking skills (fluency indicator by writing down many 
ideas/alternative answers, flexibility indicator by expressing various ideas, answers, or questions, and 
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obtained from various different points of view, indicators of authenticity by finding unique combinations 
of answers and indicators of elaboration by enriching and developing an idea) in the experimental class 
are in the very high, high, and medium categories, while in the control class are in the medium and low 
categories. The average score of students' creative thinking skills through the assessment of 
assignments (products) in the experimental class is 73.8 in the high category and in the control class is 
60.0 in the low category. This means that students' creative thinking skills based on the assessment of 
task (product) assessments that follow the free inquiry approach based on blended learning are better 
than those who follow conventional learning. 
Results of Student Collaboration Skills Analysis: The results of data analysis of student collaboration 
skills consisting of 4 aspects of skills (each with 2 indicators) either through lectures by applying a free 
inquiry approach based on blended learning (experimental class) or through conventional learning 
models (classroom).  

 

 
Figure 4. Observations of commitment/responsibility aspects in the experimental class and control  
                class 

 

 
Figure 5. Observations of respect for each other in the experimental class and control class 
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Figure 6. The results of the observation of the deliberation aspect in the experimental class and control  
                class 

 

 
Figure 7.  The results of the observation of participation in the experimental class and control class 
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of student collaboration skills observed, the average score in the experimental class is 73.21 in the 
good category and in the control class was 59.23 in the medium category. Thus, student collaboration 
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skills in blended learning-based free inquiry approach learning are better than conventional learning. 
The results of descriptive analysis and inferential statistical analysis (independent Sample t-test) on the 
pre-test, showed that prior to lectures/learning in the biology teaching and learning strategy course on 
various biology learning models, students had a very low level of knowledge/understanding of the 
material to be studied. Taught both in the experimental class and in the control class, the level of 
student material mastery tends to be or is relatively the same between the control class and the 
experimental class. Thus, the level of creative thinking skills of students in the experimental class and 
control class is considered to be equivalent (relatively the same) before the implementation of the 
lecture/learning by applying a free inquiry approach based on blended learning in the experimental 
class and the application of conventional learning (online discussion) in the control class. 
Based on the results of descriptive analysis of student assignment (product) assessments and statistical 
analysis of Independent Sample t-test, it was found that there was a difference in the effect of applying 
the free inquiry approach based on blended learning with conventional learning (online discussion) on 
students' creative thinking skills where creative thinking skills of the students who take free inquiry 
approach based on blended learning do better than those who take conventional learning. 
Based on the results of this study, the free inquiry approach based on blended learning is considered to 
be able to train students' creative thinking skills where this learning model is based on problems (the 
same as critical thinking skills training) in which the students are directed to formulate and understand 
their own problems, make guesses. Hypotheses about the problem, seek answers, and propose 
evidence, students are challenged to determine different ways of solving problems by looking at the 
problem from various perspectives and trying to create new ideas. And in the stages of the free inquiry 
learning activity, it certainly requires knowledge, in-depth understanding of the material, and more time 
so that the combination of online and face-to-face learning (blended learning) will provide adequate 
space and time for students to conduct free inquiry.  
Each indicator of creative thinking skills that is evaluated and analyzed shows the characteristics of 
creative thinking skills, namely fluency of thinking, flexibility of thinking (flexibility), elaboration 
(elaboration), and originality through blended learning-based free inquiry approach learning. This 
appears to be better than those taught conventionally (group discussions). Classes are taught 
conventionally by providing opportunities for students to cooperate with their group friends in finding 
material descriptions according to material topics that have been determined by the lecturer which will 
then be discussed in class discussions. While classes taught with a free inquiry approach based on 
blended learning, students are given the freedom in biology learning strategy course to determine 
problems related to the suitability of the material with the learning strategies used by teachers in 
learning biology at school to be investigated, then they collect data and information in solving problems 
systematically and independently, and designing the necessary procedures or steps. Thus, they solve 
problems in an open-ended way and have alternative problem solving in more than one way because it 
depends on how they construct their own answers. In addition, problem solving activities carried out 
through an experimental process unconsciously include fluency in generating a number of ideas, 
flexibility, using more flexible time to access information, processing information, communicating with 
each other and collaborating in producing various types of solutions, and novelty of ideas or the 
resulting solution. This is in line with the opinion of Haryanti and Saputra, (2019) that to train and 
develop creative thinking skills, students must go through a process, and the process is passed by 
students during blended learning-based free inquiry learning. 
The results of this study are in line with the research results of Ketut and narhaeni (2015) that through 
inquiry learning, students get direct experience in constructing the knowledge they already have. In this 
learning, students are encouraged to be actively involved in seeking as much information as possible 
through research. So that learning becomes meaningful, they discover and can create new things 
according to research by Haka et al. (2020) and Agustiono et al. (2020). In the research, it was 
concluded that there was an effect of the blended learning model on the creative thinking ability of 
students. Hence, it can be stated that the free inquiry approach based on blended learning can train and 
develop students' creative thinking skills (Shih et al., 2010; Anwar et al., 2012). 
The results of the implementation of the free inquiry approach based on blended learning also have a 
good influence on student collaboration skills as one of the 21st century learning skills where the score 
of each indicator in the experimental class is better than the score in the control class. The results of 
this study indicate that the application of a blended learning-based free inquiry approach makes 
students work together effectively with a high sense of responsibility, shows respect for diverse team 
members, trains them to deliberation, and is willing to make decisions needed to achieve common goals 
and improve their participation in solving problems. That collaborating skills means being able to work 
effectively and respecting different team members, showing flexibility and a desire to be useful in 
making compromises to achieve common goals, taking responsibility in collaborative and collaborative 
work, and appreciating the contribution of each team member (Redhana, 2019). Free inquiry learning 
with blended learning will be more effective where online lectures allow everyone to learn anything 
without being limited by space and time because access is available anytime and anywhere. 
Communication and collaboration can be done at any time, while face-to-face lectures involve direct 
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interaction between lecturers and students and students with other students. This interaction creates 
stronger feelings and can confirm all forms of information/knowledge obtained online that require direct 
clarification, so that the collaboration that occurs in free inquiry becomes more flexible and meaningful 
(Sugiarti & Dwikoranto, 2021). 
The results of this study are in line with Prasetyorini et al. (2017) that the combination of online and 
face-to-face learning (blended learning) facilitates good and flexible interactions between students, 
students and lecturers, and with learning resources. In online learning, these interactions can increase 
learning motivation, learning commitment, and skills to work together and collaborate between students. 
According to Shofiyah (2017) blended classes also provide a better atmosphere than face-to-face 
classes and online classes in generating higher participation rates from students.  
Based on the results of research conducted at the Biology Education Study Program of Sembilanbelas 
November Kolaka University, the free inquiry approach based on blended learning is a learning model 
that has a good influence on the development of 21st century learning skills, especially creative thinking 
skills and student collaboration skills. Free inquiry can invite students to be able to develop their higher 
thinking skills including critical thinking to find and identify a problem, be creative in solving problems, 
be able to analyze and make decisions or conclusions that are supported by data and facts which in this 
series of activities will train students to be able to communicate and collaborate well. Blended learning 
optimizes free inquiry learning where through online learning students are more flexible in accessing 
and processing information, communicating, and collaborating in completing assigned tasks. Then, 
direct interaction through face-to-face learning will provide reinforcement and confirmation, so that each 
stage of free inquiry learning will be more meaningful and optimal to improve 21st century learning skills 
that must be mastered by students (Aji, 2019; Sipayung et al., 2019). 
The results of this study are also in line with the results of Adi et al. (2017) that free inquiry learning 
which combines face-to-face learning and online learning can create independent, interactive, and 
meaningful learning, and can be used as a medium for discussion, asking questions, providing 
feedback, information sharing, and evaluation. This course has the opportunity to provide students with 
more flexible time and assignments. Adi et al. (2017) stated that blended learning can be applied at 
every stage of free inquiry learning and can create effective and efficient meaningful learning. 

 

Conclusion 
 
Based on the results of the research obtained, it can be concluded that the free inquiry approach based 
on blended learning has a better influence on students' creative thinking skills and collaboration skills in 
the biology learning strategy course because through the free inquiry approach based on blended 
learning, students are able to determine problems, collect data in solving problems independently, 
designing the necessary procedures, being able to solve problems with several alternative ideas, and 
communicating and collaborating with each other in producing various types of solutions as well as the 
novelty of ideas or solutions produced. 
Based on the research results obtained, there is a need for further research on improving 21st century 
student learning skills by using other learning models or developing a blended learning-based 21st 
century student learning skills assessment needed for the current lecture process for the future. Hence, 
the procedure will be effective and efficient in measuring students' 21st century learning skills. 
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