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Abstract 

Background: To succeed in biology learning, creative thinking, collaboration, and 

communication skills are required. Theoretically, there is a relationship between creative 

thinking, collaboration, and communication skills in biology learning, but empirical testing is 

required.  

Objectives: The goal of this study was to look at the relationship between students' creative 

thinking, collaboration, and communication skills in biology learning.  

Methods: This study was included in the correlational study, with the study population consisting 

of Kerinci Regency tenth-grade high school students. The research sample consisted of 488 

students. Simple random sampling is used in the sampling technique. The data analysis techniques 

used the Spearman correlation test to test the relationship between the two variables and the 

multiple correlation test to test the relationship between the three variables.  

Results: According to the findings of the study, there is a relationship between creative thinking 

skills, collaboration, and communication in learning. The conclusion is that creative thinking, 

collaboration, and communication skills are a form of association of various interconnected 

elements. In biology learning, one skill will later be used to build other skills.  

Keywords: creative thinking, collaboration, communication, biology learning 

1. Introduction 

Students in the twenty-first century require a variety of skills in order to compete at both the local 

and global levels. In an increasingly complex era of life, skills can be a beneficial provision (Sari, 

2012). Skills can be taught and acquired (Tomer, 1981). Regular practice and organized repetition 

can help to develop skills (Guevara-Villalobos, 2014). Today's students must be proficient in 

several abilities, including communication, collaboration, and creative thinking (Akyeampong, 

2014; Stanley, 2016).  

Creative thinking, collaboration, and communication skills are required in all fields, particularly 

education and biology learning. Students studying biology are frequently confronted with problems 

that exist around them. This is why biology is essential and should be taught to students. According 

to German education standards from 2004, four main competency areas must be mastered when 

learning biology: content knowledge, communication, scientific inquiry, and decision-making 

(Schönborn & Bögeholz, 2009). Students in Indonesia must master three competencies: cognitive, 

affective, and psychomotor (Amrianto et al., 2020). Mastering these competencies is 

unquestionably possible with the assistance of appropriate skills such as creative thinking, 

collaboration, and communication skills.  
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Creative thinking skills are an important strategy for dealing with current and future challenges 

(Nikkola et al., 2020). More and more, it is understood that creative thinking is crucial to biology 

learning and students' success, both inside and outside of the classroom. The need for problem-

solving solutions in today's increasingly complex society drives the importance of creative thinking 

skills (Reynolds et al., 2013). As a result, it is critical for educators to develop students' creative 

thinking skills, as this is the key ingredient for current innovation and future progress (Sun et al., 

2020). 

Creative thinking does not necessarily come from one's thoughts, but rather through the impact of 

others (Kim & Kim, 2019). The majority of the time, collaborative problem-solving is more 

effective than individual performance while working individually (Cole et al., 2018). Collaboration 

abilities can have an impact on a student's creative thinking (Kim & Kim, 2019). Students must be 

taught how to collaborate. In everyday life, students will be required to collaborate. Later on, 

students will work and collaborate with others (Stanley, 2016). As a result, it is critical to 

developing students' collaboration skills. 

Collaboration skills are intimately connected to communication activities. Oral communication is 

the foundation for fostering student collaborative abilities (Spies & Xu, 2018). Humans' most 

significant element for adapting to their surroundings is communication. Through communication 

activities, students may express, exchange, and evaluate thoughts and ideas (Ozkan et al., 2014). 

According to Laar et al. (2020), research on collaboration and communication skills is urgently 

needed in the current era. 

In June 2022, preliminary research on the issue of creative thinking skills, collaboration, and 

communication in biology learning was undertaken to utilize bibliometric analysis. According to 

early research employing bibliometric analysis on the Google Scholar database, it is known that 1) a 

lot of research has been conducted on creative thinking skills in biology learning, as seen by the 

enormous circle on the term "creative thinking skills" and the presence of a connecting line with the 

keyword "biology learning."; 2) The circle for the keywords "collaboration skills" and 

"communication skills" is smaller than the circle for the keywords "creative thinking skills," 

indicating that research on collaboration and communication skills in biology learning is still less 

common than research on creative thinking skills (Appendix 1). According to bibliometric research, 

prior research relating two variables is still very uncommon, confined to the relationship between 

collaboration and communication skills, and even for three variables at once it has never been done. 

2. Objectives 

The previously discussed theoretical evidence suggests that creative thinking, collaboration, and 

communication skills are mutually beneficial and important to learn (Kim & Kim, 2019; Spies & 

Xu, 2018), particularly in biology learning. However, relevant articles that explain empirical 

evidence and demonstrate that the three abilities are connected in biology learning are still required. 

As a result, the purpose of this research was to look at the association between creative thinking, 

collaboration, and communication skills in biology learning as actual proof that these three 

variables are related. 
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3. Methods 

Type of Research  

This is known as correlational research. The research took place in Kerinci Regency, Jambi, 

Indonesia, from January to March 2022. 

 

Population and Research Sample 

The research population consisted of class ten of high school students from 14 public high schools 

in Kerinci Regency, for a total of 1557 participants (data from the Jambi Provincial Education 

Office as of December 25, 2021). Simple random sampling was utilized as the sampling approach. 

The total number of student samples is 488 (31.34% of the population). According to Gay et al. 

(2012), because the population reaches 1500, the minimal sample number is 20% of the population. 

Table 1 shows the sample distribution. 

 

Table 1. Distribution of Research Samples 

No School Students 

1 Senior High School 1 Kerinci 30 

2 Senior High School 2 Kerinci 28 

3 Senior High School 3 Kerinci 41 

4 Senior High School 4 Kerinci 87 

5 Senior High School 5 Kerinci 22 

6 Senior High School 6 Kerinci 47 

7 Senior High School 7 Kerinci 91 

8 Senior High School 8 Kerinci 24 

9 Senior High School 9 Kerinci 19 

10 Senior High School 10 Kerinci 41 

11 Senior High School 11 Kerinci 13 

12 Senior High School 12 Kerinci 19 

13 Senior High School 13 Kerinci 21 

14 Senior High School 14 Kerinci 5 

Total 488 

 

Research Instruments 

This study's instrument was a closed questionnaire with a five-point scale. The survey was 

distributed to 107 Kerinci Regency high school students. The study findings produced a valid and 

reliable questionnaire with the following outcomes: 1) a modified Greenstein (2012) questionnaire 

measuring creative thinking skills comprises 46 items with an average validity value of 0.40 (valid) 

and a reliability value of 0.89 (very high); 2) The 44 items on the Self-Assessed Collaboration 

Skills (SACS) questionnaire, which was modified from Hinyard et al. (2019), evaluate 

collaboration skills and have an average validity value of 0.53 (valid) and a reliability value of 0.94. 
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(very high); 3) with 40 items to assess communication skills, the Interpersonal Communication 

Competence Scale (ICCS) questionnaire, which was modified from Rubin & Martin (1994), has an 

average validity value of 0.50 (valid) and a reliability value of 0.93 (very high). 

Data Analysis Technique 

The Spearman correlation test is used in data analysis to analyze the connection between these two 

variables. The Spearman correlation test was used since the data is known to be non-normally 

distributed based on the prerequisite test. Using the multiple correlation test, data analytic 

techniques were used to examine the correlation between the three variables. 

The IBM SPSS Statistics 25.0 program is used to process data. If the sig. < 0.05 and the correlation 

coefficient value are used to determine the degree of strength of the variable relationship, the 

variable is considered to have a relationship (H0 is rejected). The correlation coefficient value is 

evaluated using the correlation coefficient level criterion in Table 2. 

Table 2. Correlation Level Interpretation Criteria 

Interval Nilai Coefficient Correlation Correlation Coefficient Criteria 

0.85 – 1.00 Very High 

0.65 – 0.85 High 

0.35 – 0.65 Moderate 

0.20 - 0.35 Low 

(Source: adapted from Cohen et al. (2018)) 

 

The following is the research hypothesis: 

1) Correlation between creative thinking skills and collaboration skills in biology learning 

H0: there is no relationship between creative thinking skills and collaboration skills in biology 

learning. 

H1: there is a relationship between creative thinking skills and collaboration skills in biology 

learning. 

2) Correlation between creative thinking skills and communication skills in biology learning 

H0: there is no relationship between creative thinking skills and communication skills in 

biology learning. 

H2: there is a relationship between creative thinking skills and communication skills in biology 

learning. 

3) Correlation between collaboration skills and communication skills in biology learning 

H0: there is no relationship between collaboration skills and communication skills in biology 

learning 

H3: there is a relationship between collaboration skills and communication skills in biology 

learning 
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4) Correlation between creative thinking skills and collaboration on communication in biology 

learning 

H0: there is no relationship between creative thinking skills and collaboration on 

communication in biology learning. 

H4: there is a relationship between creative thinking skills and collaboration on communication 

in biology learning. 

5) Correlation between creative thinking and communication skills on collaboration in biology 

learning 

H0: there is no relationship between creative thinking and communication skills on 

collaboration in biology learning. 

H5: there is a relationship between creative thinking and communication skills on collaboration 

in biology learning. 

6) Correlation between collaboration and communication skills on creative thinking in biology 

learning 

H0: there is no relationship between collaboration and communication skills on creative 

thinking in biology learning 

H6: there is a relationship between collaboration and communication skills on creative thinking 

in biology learning 

The research hypothesis can be briefly seen in Fig 1. 

 
Fig 1. Research Hypothesis Diagram 

4. Results 

Based on the correlational analysis of two variables and three variables, it is known that there is a 

relationship between variables, either two variables or between three variables. Table 5 shows the 

findings of the correlational analysis. 
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Table 5. Results of Two- and Three-Variable Correlation Analysis 

Hypothesis Sig. Value Relationship Strength Levels Description 

1. First Hypothesis 0.000 0.416 (Moderate) H0 is rejected 

2. Second Hypothesis 0.000 0.299 (Low) H0 is rejected 

3. Third Hypothesis 0.000 0.615 (Moderate) H0 is rejected 

4. Fourth Hypothesis 0.000 0.563 (Moderate) H0 is rejected 

5. Fifth Hypothesis 0.000 0.610 (Moderate) H0 is rejected 

6. Sixth Hypothesis 0.000 0.410 (Moderate) H0 is rejected 

 

5. Discussion 

The distribution of mastery of collaboration and communication skills, as well as creative thinking 

skills, in biology learning, is known to vary for each student based on the findings of data analysis. 

The findings of the correlation study are consistent with the hypothesis that the development of 

creative thinking, collaboration, and communication skills is correlated with learning biology. This 

is consistent with Tang et al. (2020) assertion that these three abilities are interrelated and support 

student achievement. 

However, the second hypothesis discovered a low-category association between creative thinking 

skills and communication skills. The poor correlation is due to the fact that it is impacted by several 

factors. Gender disparities are one of the aspects that frequently impact the outcomes of studies on 

creative thinking and communication skills (Piaw, 2014; Wiskin et al., 2004). According to Ulger & 

Morsunbul (2016), women have a better degree of creative thinking than men, while according to 

Rusdi et al. (2020), women can explain things more structured than men. Furthermore, other 

elements might impact students' skill mastery, such as learning styles, ethnicity, and critical 

thinking skills (Piaw, 2014). 

The mastery of the three skills is typically interrelated and mutually beneficial.  Creative thinking 

skills cannot exist apart from communication and collaboration skills, and vice versa. Creative 

thinking involves and generates something new or original (Lai & Hunt, 2006) that may be used to 

solve difficulties in biology. When evaluated closely, Greenstein (2012) markers of creative 

thinking skills show a relation with collaboration and communication skills. 

Greenstein (2012) indicator of creative thinking skills, "with others," reveals that more ideas 

emerge while working with others (collaboration). Furthermore, additional markers of Greenstein 

(2012) creative thinking skills, such as indicators of curiosity, fluency, originality, and divergence, 

show that ideas can arise through verbal and nonverbal communication. Rodríguez et al. (2019) and 

Tang et al. (2020) define creative thinking as a social and collaborative phenomenon that emerges 

through interactions between individuals.  

According to Kim & Kim (2019), creative thinking is not always created from one's thoughts, but 

rather requires the effect of cooperation (group activity). This shows that student-centered learning 

is critical to the success of biology learning. Gardner & Belland (2012) said the same thing: the 

lecture style, which is extensively employed in conventional learning, does not yield high-level 

biology learning. Teachers in traditional classrooms are generally unable to assist in the 

development of student's abilities since they are solely concerned with imparting knowledge to 
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students. Transferring knowledge to students entails the instructor just relaying facts to students 

without actively engaging them in the learning process (Fitriani et al., 2020a). 

Individual performance when working individually is frequently superior to collaborative problem-

solving (Cole et al., 2018). According to Kim & Kim (2019), collaborative skills can affect 

students' creative thinking. Mumford et al. (2012) support the premise that when people are 

encouraged to use associational knowledge, the quantity, and quality of ideas are created increase. 

Teamwork, as it is commonly used by students in school, is a type of teamwork practiced by 

students. According to Hinyard et al. (2019), collaboration provides learning opportunities in social 

interaction. Hinyard et al. (2019) further said that the eleven suggested collaboration indicators are 

related to people's engagement in social interaction activities inside groups, such as group 

contributions, group support, group dynamics, and others. 

Social interaction activities are inextricably linked to communication activities that might help 

students develop collaborative skills. Collaboration allows you to practice using dialogue and 

discussion while exploring diverse ideas and experiences (Resta & Lee, 2010). Students who are 

given the opportunity to participate in class discussions can propose solution to the problems 

discussed (Asyari et al., 2016). 

Cho & Jonassen (2012) also stated that when studying biology, students would remember more 

effectively if they explain the things, they learn to others rather than repeating them aloud numerous 

times. This demonstrates the importance of communication skills in supporting the effectiveness of 

biology learning. 

Communication skills are constantly used in tandem with collaboration skills (Slota et al., 2017; 

Spies & Xu, 2018). Collaboration among students will almost definitely never be separated from 

communication activities. Through communication activities, students may express, share, and 

evaluate thoughts and ideas (Ozkan et al., 2014). The most crucial aspect of human life is 

communication. Oral communication is the foundation for fostering student collaborative skills 

(Spies & Xu, 2018). 

Rubin & Martin (1994) propose communication skill indicators that encourage the inclusion of 

communication in all social activities, both in and out of the classroom. Social interaction activities 

allow students to strengthen their collaboration and creative thinking skills. Furthermore, verbal 

communication activities might help students learn new concepts (Muhdhar et al., 2021). 

Communication is essential in debating since it is a fundamental human endeavor (Hernawati et al., 

2018). Students who participate in real-world debates can improve their conceptual knowledge in 

learning biology (Hasnunidah et al., 2019). Arguing about collaboration skills entails students 

participating in group activities. In other words, via arguments, students may improve group 

discussion and interaction activities, which in turn increases student collaboration. 

Rubin & Martin (1994) identified one indicator of communication skills, namely self-disclosure, 

which is defined as the ability to open or express something to others, as being associated with 

students' mastery of creative thinking skills (King et al., 1996). This frequently occurs during 

student discussions. Peer discussions allow students to share their discoveries with their classmates 

and receive feedback from them (Fitriani et al., 2020b). 
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The relationship between creative thinking skills, collaboration, and communication in general can 

be described in Fig 2. 

 

 

Fig 2. Relationship between Creative Thinking Skills, Collaboration, and Communication 

Given the significance of creative thinking, collaboration, and communication skills in the growth 

of diverse disciplines of knowledge (Dunbar et al., 2006), an effective method for honing these 

skills is required. Schools, particularly high schools, should be able to provide students with these 

three abilities (Ibán et al., 2020; Tomer, 1981). Students can improve their creative thinking, 

collaboration, and communication abilities. Project-based task activities (Gencer & Gonen, 2015; 

Stanley, 2016), participatory learning (Bestelmeyer et al., 2015; Nikkola et al., 2020), and 

cooperative work (Rodríguez et al., 2019) can all be used to practice creative thinking, 

collaboration, and communication skills. 

6. Conclusion  

According to the study's findings, the skills of creative thinking, collaboration, and communication 

in biology learning differ for each student. Biology learning is connected to creative thinking, 

collaboration, and communication skills. Creative thinking, collaboration, and communication 

abilities are indications of how multiple interrelated parts may be combined. One skill will help to 

create another. 

This study's limitation is that it does not identify and assess aspects associated to students' skill 

mastery, such as gender, learning style, and others. This is necessary as a factor that may be 

employed to teach students' creative thinking, collaboration, and communication skills. Future study 

should be able to connect each skill indication when examining the relationship between creative 

thinking, collaboration, and communication skills, and it is critical to pay attention to aspects that 

might impact student mastery of abilities. 

 

Refrences 

1. Akyeampong, K. (2014). Reconceptualised life skills in secondary education in the African 

context: Lessons learnt from reforms in Ghana. International Review of Education, 60(2), 217–

234. https://doi.org/10.1007/s11159-014-9408-2 



SPECIALUSIS UGDYMAS / SPECIAL EDUCATION 2023 1 (44) 

___________________________________________________________________________________________________________ 

 
307 

2. Amrianto, Lufri, & Anhar, A. (2020). Active Learning and Evaluation of Education in 

Indonesia. Lambert Academic Publishing. 

3. Asyari, M., Muhdhar, M. H. I. Al, Susilo, H., & Ibrohim. (2016). Improving critical thinking 

skills through the integration of problem based learning and group investigation. International 

Journal for Lesson and Learning Studies, 5(1), 36–44. https://doi.org/10.1108/IJLLS-10-2014-

0042 

4. Bestelmeyer, S. V, Elser, M. M., Spellman, K. V, Sparrow, E. B., Haan-amato, S. S., & 

Keener, A. (2015). Collaboration , interdisciplinary thinking , and communication : new 

approaches to K-12 ecology education. SHIFTING PARADIGMS IN DRYLANDS. 

https://doi.org/10.1890/140130 

5. Cho, Y. H., & Jonassen, D. H. (2012). Learning by self-explaining causal diagrams in high-

school biology. Asia Pacific Education Review, 171–184. https://doi.org/10.1007/s12564-011-

9187-4 

6. Cohen, L., Manion, L., & Morrison, A. K. (2018). Research Methods in Education. Routledge. 

7. Cole, R., Buchenroth-Martin, C., Weston, T., Devine, L., Myatt, J., Helding, B., Pradhan, S., 

McKeown, M., Messier, S., Borum, J., & Ward, W. (2018). One-on-one and small group 

conversations with an intelligent virtual science tutor. Computer Speech and Language, 50, 

157–174. https://doi.org/10.1016/j.csl.2018.01.002 

8. Dunbar, N. E., Brooks, C. F., & Kubicka-Miller, T. (2006). Oral communication skills in 

higher education: Using a performance-based evaluation rubric to assess communication skills. 

Innovative Higher Education, 31(2), 115–128. https://doi.org/10.1007/s10755-006-9012-x 

9. Fitriani, A., Zubaidah, S., Susilo, H., & Al Muhdhar, M. H. I. (2020a). PBLPOE: A learning 

model to enhance students’ critical thinking skills and scientific attitudes. International Journal 

of Instruction, 13(2), 89–106. https://doi.org/10.29333/iji.2020.1327a 

10. Fitriani, A., Zubaidah, S., Susilo, H., & Al Muhdhar, M. H. I. (2020b). The effects of integrated 

problem-based learning, predict, observe, explain on problem-solving skills and self-efficacy. 

Eurasian Journal of Educational Research, 2020(85), 45–64. 

https://doi.org/10.14689/ejer.2020.85.3 

11. Gardner, J., & Belland, B. R. (2012). A Conceptual Framework for Organizing Active 

Learning Experiences in Biology Instruction. Journal of Science Education and Technology, 

465–475. https://doi.org/10.1007/s10956-011-9338-8 

12. Gay, L. R., Mills, G. E., & Airasian, P. (2012). Educational Research (Competencies for 

Analysis and Applications) Tenth Edition. Pearson. 

13. Gencer, A. A., & Gonen, M. (2015). Examination of The Effects of Reggio Emilia Based 

Projects on Preschool Children’s Creative Thinking Skills. Procedia - Social and Behavioral 

Sciences, 186(312), 456–460. https://doi.org/10.1016/j.sbspro.2015.04.120 

14. Greenstein, L. M. (2012). Assessing 21st century skills: A guide to evaluating mastery and 

authentic learning. Corwin Press. 

15. Guevara-Villalobos, O. (2014). Artisanal Local Networks: Game Work and Culture in 

Independent Game Production. In Handbook of Digital Games (pp. 730–750). 

https://doi.org/10.1002/9781118796443.ch28 

16. Hasnunidah, N., Susilo, H., Irawati, M., & Suwono, H. (2019). The contribution of 

argumentation and critical thinking skills on students’ concept understanding in different 

learning models. Journal of University Teaching and Learning Practice, 17(1). 



SPECIALUSIS UGDYMAS / SPECIAL EDUCATION 2023 1 (44) 

___________________________________________________________________________________________________________ 

 
308 

https://doi.org/10.53761/1.17.1.6 

17. Hernawati, D., Amin, M., Irawati, M., Indriwati, S., & Aziz, M. (2018). Integration of project 

activity to enhance the scientific process skill and self-efficacy in Zoology of Vertebrate 

teaching and learning. Eurasia Journal of Mathematics, Science and Technology Education, 

14(6), 2475–2485. https://doi.org/10.29333/ejmste/89940 

18. Hinyard, L., Toomey, E., Eliot, K., & Breitbach, A. (2019). Student Perceptions of 

Collaboration Skills in an Interprofessional Context: Development and Initial Validation of the 

Self-Assessed Collaboration Skills Instrument. Evaluation and the Health Professions, 42(4), 

450–472. https://doi.org/10.1177/0163278717752438 

19. Ibán, R., Marcos, S., López, V., Teresa, M., González, D., & Phillips-silver, J. (2020). 

Promoting children ’ s creative thinking through reading and writing in a cooperative learning 

classroom. Thinking Skills and Creativity, 36(May), 100663. 

https://doi.org/10.1016/j.tsc.2020.100663 

20. Kim, K. H., & Kim, K. H. (2019). Demystifying Creativity : What Creativity Isn ’ t and Is ? 

Demystifying Creativity : What Creativity Isn ’ t and Is ? Roeper Review, 41(2), 119–128. 

https://doi.org/10.1080/02783193.2019.1585397 

21. King, L. A., McKee Walker, L., & Broyles, S. J. (1996). Creativity and the five-factor model. 

Journal of Research in Personality, 30, 189–203. https://doi.org/10.1006/jrpe.1996.0013 

22. Laar, E. Van, Deursen, A. J. A. M. Van, Dijk, J. A. G. M. Van, & Haan, J. De. (2020). 

Determinants of 21st-Century Skills and 21st-Century Digital Skills for Workers : A 

Systematic Literature Review. SAGE Open. https://doi.org/10.1177/2158244019900176 

23. Lai, L., & Hunt, P. (2006). Creative dance : Singapore children ’ s creative thinking and 

problem-solving responses (Vol. 7, Issue 1). https://doi.org/10.1080/14617890600610661 

24. Muhdhar, M. H. I. A., Wardhani, Y. S., Prasetyo, T. I., Sumberartha, I. W., Mardiyanti, L., & 

Supriatin, S. W. (2021). Improved collaborative skills and environmental literacy through the 

E-UKBM of surrounding nature exploration. AIP Conference Proceedings, 2330(March). 

https://doi.org/10.1063/5.0043097 

25. Mumford, M., Medeiros, K. E., & Partlow, P. J. (2012). Creative Thinking : Processes, 

Strategies, and Knowledge. Journal of Creative Behavior, 46, 30–47. 

https://doi.org/10.1002/jocb.003 

26. Nikkola, T., Reunamo, J., & Ruokonen, I. (2020). Children’s creative thinking abilities and 

social orientations in Finnish early childhood education and care. Early Child Development and 

Care, 0(0), 1–15. https://doi.org/10.1080/03004430.2020.1813122 

27. Ozkan, H., Dalli, M., Bingol, E., & Can, S. (2014). Examining the relationship between the 

communication skills and self-efficacy levels of physical education teacher candidates. 

Procedia - Social and Behavioral Sciences, 152, 440–445. 

https://doi.org/10.1016/j.sbspro.2014.09.228 

28. Piaw, C. Y. (2014). Effects of Gender and Thinking Style on Student’s Creative Thinking 

Ability. Procedia - Social and Behavioral Sciences, 116, 5135–5139. 

https://doi.org/10.1016/j.sbspro.2014.01.1087 

29. Resta, P., & Lee, H. (2010). Peer and Self-Assessment. In Virtual Teamwork: Mastering the 

Art and Practice of Online Learning and Corporate Collaboration (pp. 45–64). 

https://doi.org/10.1002/9780470615782.ch3 

30. Reynolds, C., Stevens, D. D., & West, E. (2013). ―I’m in a Professional School! Why Are You 



SPECIALUSIS UGDYMAS / SPECIAL EDUCATION 2023 1 (44) 

___________________________________________________________________________________________________________ 

 
309 

Making Me Do This?‖ A Cross-Disciplinary Study of the Use of Creative Classroom Projects 

on Student Learning. College Teaching, 61(2), 51–59. 

https://doi.org/10.1080/87567555.2012.731660 

31. Rodríguez, G., Pérez, N., Núñez, G., Baños, J. E., & Carrió, M. (2019). Developing creative 

and research skills through an open and interprofessional inquiry-based learning course. BMC 

Medical Education, 19(1), 1–13. https://doi.org/10.1186/s12909-019-1563-5 

32. Rubin, R. B., & Martin, M. M. (1994). Development of a measure of interpersonal 

communication competence. Communication Research Reports, 11(1), 22–44. 

https://doi.org/10.1080/08824099409359938 

33. Rusdi, M., Fitaloka, O., Basuki, F. R., & Anwar, K. (2020). Mathematical communication 

skills based on cognitive styles and gender. International Journal of Evaluation and Research 

in Education, 9(4). https://doi.org/10.11591/ijere.v9i4.20497 

34. Sari, E. R. (2012). Online learning community : a case study of teacher professional 

development in Indonesia. Intercultural Education, October 2014, 37–41. 

https://doi.org/10.1080/14675986.2012.664755 

35. Schönborn, K. J., & Bögeholz, S. (2009). Knowledge transfer in biology and translation across 

external representations: experts’ views and challenges for learning. International Journal of 

Science and Mathematics Education, January, 931–955. https://doi.org/10.1007/s10763-009-

9153-3 

36. Slota, M., Mclaughlin, M., Bradford, L., Julia, F., & Vittone, S. (2017). Visual intelligence 

education as an innovative interdisciplinary approach for advancing communication and 

collaboration skills in nursing practice. Journal of Professional Nursing. 

https://doi.org/10.1016/j.profnurs.2017.12.007 

37. Spies, T. G., & Xu, Y. (2018). Scaffolded Academic Conversations : Access to 21st-Century 

Collaboration and Communication Skills. Intervention in School and Clinic. 

https://doi.org/10.1177/1053451218762478 

38. Stanley, T. (2016). Creating Life-Long Learners : Using Project- Based Management to Teach 

21st Century Skills. In Sage. Corwin. 

39. Sun, M., Wang, M., & Wegerif, R. (2020). Effects of divergent thinking training on students ’ 

scientific creativity : The impact of individual creative potential and domain knowledge. 

Thinking Skills and Creativity, 37(September 2019), 1–10. 

https://doi.org/10.1016/j.tsc.2020.100682 

40. Tang, T., Vezzani, V., & Eriksson, V. (2020). Developing critical thinking, collective creativity 

skills and problem solving through playful design jams. Thinking Skills and Creativity, 100696. 

https://doi.org/10.1016/j.tsc.2020.100696 

41. Tomer, M. (1981). Human Relations in Education—A Rationale for a Curriculum in Inter-

Personal Communication Skills for Gifted Students— Grade K-12. Gifted Child Quarterly, 

25(2), 94–97. https://doi.org/10.1177/001698628102500209 

42. Ulger, K., & Morsunbul, U. (2016). The Differences in Creative Thinking: The Comparison of 

Male and Female Students. The Online Journal of Counseling and Education, 5(4), 1–12. 

https://web.p.ebscohost.com 

43. Wiskin, C. M. D., Allan, T. F., & Skelton, J. R. (2004). Gender as a variable in the assessment 

of final year degree-level communication skills. Medical Education, 129–137. 

https://doi.org/10.1046/j.1365-2923.2004.01746.x 



SPECIALUSIS UGDYMAS / SPECIAL EDUCATION 2023 1 (44) 

___________________________________________________________________________________________________________ 

 
310 

Appendix 1 

Bibliometric analysis using the Publish of Perish 8 application and visualization using the 

VOSviewer application.  The keywords used are ―creative thinking; biology learning‖, 

―collaboration; biology learning‖, and ―communication; biology learning‖. The criteria for the 

articles used are 1) in English; 2) is not a written work in book form; 3) it is obvious who published 

it (the journal is clear); 4) the publisher is clear. The Publish of Perish 8 program chose 2940 

articles, which were subsequently selected using specified criteria, leaving just 2350 articles 

available for usage. The VOSviewer application was used to visualize 2350 articles. The 

VOSviewer application gathers 184 words that often appear in articles and then selects these words 

as needed, leaving just "communication skills," "collaboration skills," "biology learning," and 

"creative thinking skills" to be shown. Fig 3 shows the visualization results.  

 
Fig 3. Bibliometric Analysis Visualization for Creative Thinking, Collaboration, and 

Communication Skills in Biology Learning 

Note:  

The keyword "communication skill" is not featured in the figure, but it is represented by the circle 

on the far left. Because this research is rarely conducted, there is a loss of writing the keyword 

"communication skills." 

 

Based on Fig 3 it is known that 1) a lot of research has been conducted on creative thinking skills in 

biology learning, as seen by the enormous circle on the term "creative thinking skills" and the 

presence of a connecting line with the keyword "biology learning"; 2) in biology learning, research 

on collaboration and communication skills is still rare compared to research on creative thinking 

skills, as indicated by the circles for the keywords "collaboration skills" and "communication skills" 

being smaller than the circles for the keywords "creative thinking skills." 

According to the bibliometric research, prior research linking two variables is still very rare, 

confined to the relationship between collaboration and communication skills, and it has never been 

done for three variables concurrently. 

 

 


