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Abstract

A teacher's ability to teach Biology science concepts in English is a must. English language
proficiency will make it easier for prospective biology teachers to access knowledge from
various disciplines and countries. Unfortunately, several challenges in teaching Biology in
English, such as student difficulties in understanding the material, inability to express oneself
clearly, and lack of participation in class discussions make it difficult to achieve targets. This
is relevant to the low level of communication and collaboration skills observed in classroom
learning. Therefore, this action research study examined an approach that focuses on
empowering prospective biology teachers’ communication and collaboration skills through
implementation of TPS (Think Pair Share) learning model into class. We worked with 9
prospective biology teachers in a teaching biology in English course at the biology
department university in Indonesia. The method used in this research is the classroom action
research method (CAR) based on lesson study activities, which consists of three cycles,
namely planning, implementation, and reflection. Assessment is carried out using self-
assessment and observation using Greenstein rubric. The data analysis technique used is
descriptive analysis. The results suggested that the TPS (Think Pair Share) model helped
prospective biology teachers to achieve better ways of communicating and collaborating
during biology teaching. Communication skills in each cycle have increased, while
collaboration skills still fluctuate in each cycle. We argued that grouping students should
consider their previous abilities such as communication and collaboration, so that lecturers or
teachers could make diagnostic tests before the TPS implementation in learning.
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Introduction

The future landscape of education is evidently shifting towards the digitalization of learning
and globalization (Astuti et al., 2019; Choudhary et al., 2021). It require students to master the
English language as the international lingua franca (Islam, 2023). Moreover, English is
frequently employed as the standard language in scientific journals and international
conferences, thereby facilitating access to education across diverse disciplinary boundaries
and national borders. Consequently, numerous higher education institutions have begun to
incorporate English-medium instruction for Biology as part of their curricula (Nurhadi, 2015;
Coelho et al., 2019).

However, several challenges arise in teaching Biology in English, particularly for students
whose proficiency in the language is not yet fluent (Archila & Mejia, 2019). Students may
encounter difficulties in comprehending the materials, expressing themselves clearly, and
participating in class discussions. Furthermore, English-medium instruction necessitates
curriculum adjustments and teaching methodologies to align with the intended learning
outcomes (Holbah & Sharma, 2021). This is especially pertinent for teacher-training
institutions, which inherently prepare educators for the current generation—a generation
highly adept in technology and the rapidly evolving global landscape, including foreign
languages. A teacher's ability to impart biological science concepts in English has become
imperative (Astuti, R. A., 2019; Chen et al., 2022).

Some obstacles in English-medium Biology instruction also manifest among students of
Biology Education at Universitas Negeri Malang who undertake the Teaching Biology in
English course. Observations during the course reveal challenges in English communication
and collaboration among students. For instance, when posed with questions in English, many
students require prolonged time and exhibit hesitancy in responding. Moreover, they tend to
adopt a passive stance in utilizing English during group discussions, preferring to individually
comprehend and then work on assigned tasks before submitting their work to group members
without prior discussion.

Special strategies and efforts are required to address these challenges. The utilization of
cooperative learning models is believed to aid students in English-medium Biology
instruction by enhancing communication and collaboration skills (Yaduvanshi & Singh,
2019). A study by Chen et al. (2020) reveals that cooperative learning models employing
high-order thinking skills and English as the medium of instruction can enhance students’
critical thinking, cooperation, and problem-solving skills. Parallel to the enhancement of
English proficiency, communication and collaboration skills are pivotal for success in various
occupational domains (Fu & Wang, 2021). In the digital era, such skills are increasingly vital
as technological advancements facilitate cross-national and cross-cultural collaboration
(Dogara et al., 2020). Students are urged to possess not only academic but also social skills,
often encapsulated within the concept of 21st-century skills. Communication and
collaboration skills are integral components of 21st-century skills and warrant emphasis in
higher education (The Partnership, 2009; Ober et al., 2023).

Therefore, education needs to adapt to these exigencies, and the Think Pair Share (TPS)
cooperative learning model could be one of the solutions. TPS is recognized as an effective
pedagogical method in enhancing students’ communication and collaboration skills, including
proficiency in English (Nurulaeni & Ismaniati 2019; Bukit, 2021). Several previous studies
have also demonstrated the effectiveness of the TPS cooperative learning model in enhancing



students’ communication and collaboration skills. For example, research by Prasetya (2018)
indicates that the implementation of TPS can enhance students’ communication and
collaboration abilities in biology learning. Additionally, a study by Sari and Hardiyanti (2019)
suggests that the implementation of TPS can also enhance student participation in Indonesian
language learning. Findings from research by Sholihah and Retnaningsih (2018) similarly
indicate that the TPS model can improve students’ social skills in social studies learning.

Based on the foregoing exposition, students’ English language proficiency is influenced,
among other factors, by the accuracy of teachers in implementing innovative and creative
learning models, which subsequently impact students' efficacy, efficiency, and enjoyment in
receiving lessons (Qin, 2022; Bernal & Mligalig, 2023; Zeng, 2023). Bilingual education
needs to be holistically implemented throughout the learning process in every subject. Hence,
this study aims to ascertain the influence of the implementation of the Think-Pair-Share (TPS)
model on the enhancement of communication and collaboration skills among students
enrolled in the Teaching Biology in English course at Universitas Negeri Malang.

Methods

The research method employed in this study is Classroom Action Research (CAR) consisting
of three cycles, namely planning, implementation, and reflection. The implementation phase
and observation are conducted simultaneously, meaning that observations take place during
the teaching process. The subjects of this study are undergraduate students majoring in
Biology Education at Universitas Negeri Malang who are taking the course Teaching Biology
in English, totaling 9 students. The subjects exhibit heterogeneous abilities, with some
students demonstrating high, moderate, and low proficiency levels. Communication and
collaboration indicators utilized in this study are based on the indicators proposed by
Greenstein (2012), which are then elaborated into descriptors. Assessment is conducted using
observation during the learning activities.

Result and Discussion

Communication Skills Through the Application of TPS Model for Students Teaching
Biology in English State University of Malang

The research was conducted over 3 cycles, with each cycle implemented in a single meeting.
Data collected in this study pertained to students’ communication and collaboration skills.
The gathered data were analyzed according to the predetermined data analysis techniques.

1) Cycle |

In Cycle I: (1) the planning stage involved preparing lesson designs, lesson plans (RPP),
chapter designs, and materials suitable for the Think-Pair-Share (TPS) learning model, while
also adhering to the Achievement Standards of the Teaching Biology in English course.
Additionally, instructional media, assessment instruments or tests, and communication and
collaboration observation sheets were prepared at this stage; (2) the action stage involved
implementing scenarios aligned with the prepared Think-Pair-Share (TPS) learning syntax,
with approval from the course instructor, during the teaching and learning process. Cycle |
was conducted in a single session according to the Learning Implementation Plan (RPP) for
the Think-Pair-Share (TPS) learning model; (3) the observation stage involved collecting
observational data to monitor student activities during the learning process; and (4) the



reflection stage entailed reflecting on shortcomings and strengths to be addressed in the
subsequent cycle.
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Figure 1. Communication Skills in Cycle 1

From the results of Cycle I (Figure 1), it is evident that the average communication skills of
students were 81.11. The highest scores were achieved by Student 6 and Student 8, while the
lowest scores were obtained by Student 4 and Student 7. Student 6 and Student 8 were
notably more active during the learning process and exhibited above-average abilities
compared to their peers. Conversely, Student 4 and Student 7 were less active and displayed
less enthusiasm in learning.

Overall, student activity during Cycle | showed improvement compared to the initial
observations before the implementation of CAR. Each pair of students began to bravely and
actively pose questions regarding difficulties or materials they did not understand during the
learning process. However, students were less active in discussing issues encountered during
the learning process. Nevertheless, upon individual assessment, there were still several
students who hesitated to express their opinions regarding the lesson material and lacked the
willingness to effectively engage with the implemented Think-Pair-Share learning model.

Based on these findings, there are areas that require attention and improvement. Follow-up
actions are necessary to address the aforementioned shortcomings. Therefore, the study
proceeded to Cycle Il by reapplying the same learning model, but with additional strategies
to encourage greater student participation and enthusiasm. Additionally, special attention
was given to students who were initially less active, with groupings pairing active students
with less active ones in hopes of fostering better communication and collaboration.

2) Cycle 11

In Cycle II: (1) the planning stage was conducted similarly to Cycle I. However, in this
cycle, the materials and strategies employed were made more engaging and creative to
enhance students' learning motivation; (3) the observation stage involved collecting
observational data to monitor student activities during the learning process; (4) the reflection
stage entailed reflecting on strengths and weaknesses for further action. The reflection on the
implementation of Cycle Il revealed that less active students began to confidently ask
questions regarding their learning difficulties. Learning activities also improved in Cycle Il
as nearly all students were engaged in the learning process. However, there were still
instances during group discussions where some students could not actively and efficiently



communicate with their group members. Observational analysis indicated that active group
members often dominated the discussions, leaving less active students feeling marginalized
and unable to actively participate in the discourse.
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Figure 2. Communication Skills in Cycle 2

From the results of Cycle Il (Figure 2), it is apparent that the average communication skills
of students were 86.11. The improved grouping composition and teaching strategies have
successfully enhanced the class's communication scores. The highest scores were achieved
by Student 6 and Student 8, while the lowest scores were obtained by Student 3, 4, 5, and
Student 7. Previously less active and enthusiastic students appeared more engaged during the
implementation of Cycle II.

3) Cycle 111

In Cycle 111: (1) the planning stage was conducted similarly to Cycles I and Il. In this cycle,
the materials and teaching strategies continued to present engaging and creative content to
boost student motivation, along with a new grouping composition; (3) the observation stage
involved collecting observational data to monitor student activities during the learning
process; (4) the reflection stage entailed reflecting on strengths and weaknesses for further
action. The reflection on the implementation of Cycle 111 revealed that previously less active
students seemed to enjoy discussions more during the learning process. Learning activities
also improved in Cycle 111 as all students were actively engaged. A particular highlight was
the success of the new group composition in ensuring each individual felt equally
responsible without any one dominating the group dynamics.
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Figure 3. Communication Skills in Cycle 3



From the results of Cycle 111 (Figure 3), it is evident that the average communication skills of
students were 88.33. The implementation of new grouping compositions and improved
teaching strategies have successfully enhanced the class's communication scores. The highest
scores were achieved by Student 6 and Student 8, while the lowest score was obtained by
Student 3. Previously less active and enthusiastic students appeared more engaged during the
implementation of Cycle III.

Collaboration Skill Through the Implementation of the TPS Model in Teaching Biology
in English at Universitas Negeri Malang

Collaboration is defined as the ability to work effectively, responsibly, and empathetically
among group members in collaborative work to achieve common goals, while also being able
to value each group member's opinions (Xu et al., 2023). A collaborative attitude is crucially
important to instill in students as it enhances their academic performance in problem-solving
tasks within projects (Chu et al., 2012). Several studies have shown that collaborative
learning can improve academic and social educational outcomes (Lin, 2020). In fact, teachers
often assign individual tasks and rarely facilitate discussions or group work. Teachers tend to
assign individual tasks from student textbooks. Furthermore, the lack of teacher competence
in implementing collaborative learning affects the limited social interaction of students in
groups because they tend to solely focus on academic achievement (Cubero et al., 2018;
Tampubolon, 2018; Scager et al., 2016).

In the Teaching Biology in English course, learning is conducted over 3 cycles using the
Think-Pair-Share (TPS) model in each cycle. Initial observations were conducted over two
weeks and revealed that the collaboration skills of the 9 students enrolled in the Teaching
Biology in English course were lacking. This is due to the fact that the language of
instruction in this class is English, leading to difficulties for some students. Collaboration
skills encompass both interpersonal and intrapersonal skill domains. Interpersonal skills are
fundamental skills, especially needed for collaborating with peers and family in social
relationships. Collaborative behaviors include getting to know others, actively listening,
providing feedback, responding to others' ideas, and avoiding negative comments.
Interpersonal skill aspects include contribution, group support, group dynamics, interaction
among group members, and role flexibility (Ober et al., 2023). Meanwhile, the intrapersonal
skill domain pertains to students' self-related abilities needed for collaboration. Intrapersonal
skill aspects include motivation/engagement, work quality, time management, readiness,
reflection, and team learning (Hodges, 2018).
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Figure 4. Collaboration Skills in Cycle 1



In Cycle 1 (Figure 4), the collaboration skills obtained show an average score of 70.
Meanwhile, the scores of the other 5 students are above 70. Learning in the first cycle was
conducted using the TPS method, with instructional materials provided before the lesson
began, and students were randomly grouped to ensure the expected scores were distributed
normally. The students who scored 70 are Student 2, Student 3, Student 5, and Student 7.

Siklus 2

=1
L

e I B R B R N R
W B N o~ WD
|
sy ;
LI L L L L LS L L s
Gy o =~ =~ 00 O W0 0o
] ] ] [

N, ) ) ] @ A ) ]
& e & e @ N S
o G oy o & o o o =
L Loy Loy & g h o o o
& P P 2 2 2
R R
B SHOT e FlErata

Figure 5. Collaboration Skills in Cycle 2

In Cycle 2 (Figure 5), collaboration skills generally experienced an increase in scores above
70. Learning in Cycle 2 was supplemented with active learning, where each student actively
participated in presentations and discussions using English. This aligns with research
conducted by Husain, Saenab, and Yunus (2019), where students' collaboration skills can be
assessed by providing various tasks that incorporate elements such as goal setting, planning,
generating and selecting strategies, and attempting solutions. Collaboration skills involve the
social interaction process among students, where they exchange thoughts and feelings,
cooperate, and interact to solve problems. However, the data obtained still show
heterogeneity, with higher scores for Student 6 and Student 8 compared to the other 7

students.
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Figure 6. Collaboration Skills in Cycle 3

In Cycle 3 (Figure 6), it is observed that the average collaboration skills of each student have
increased compared to the previous cycles. The average score for collaboration skills is 80.
However, there is one student, Student 7, who still has a lower score compared to the others.



This is due to the student feeling less confident when speaking in public using English.
Various studies conducted by researchers, such as, suggest that students should make the
most of their time in completing tasks collaboratively, appreciate all members' opinions,
engage in discussions within the group, share common goals, and take responsibility for
completing assigned tasks (Luthfi et al., 2023).

Conclusion

Based on the data analysis and discussion, it can be concluded that communication skills
experienced improvement in each cycle, while collaboration skills still fluctuated in each
cycle. This indicates that the use of the Think-Pair-Share (TPS) learning model in the
Teaching Biology in English course has positively impacted the enhancement of students’
communication skills from cycle to cycle. However, there are fluctuations in collaboration
skills, which may be influenced by factors such as comfort level in communicating in
English, confidence level, and willingness to collaborate with groupmates. Therefore, there
needs to be more focused and targeted efforts to enhance students' collaboration skills in the
future, such as providing more opportunities for discussion and collaboration in English, as
well as coaching to boost confidence and a sense of responsibility in working together in
groups.

Acknowledgement
The authors supported by the Education Financing Service Center (Pusat Layanan

Pembiayaan Pendidikan — PUSLAPDIK BPI) and the Education Fund Management Institute
(Lembaga Pengelola Dana Pendidikan - LPDP) Republik Indonesia.



References

Archila, P A., & Mejia, A T D. (2019). Bilingual Teaching Practices in University Science
Courses: How Do Biology and Microbiology Students Perceive Them?. Taylor &
Francis, 19(3), 163-178. https://doi.org/10.1080/15348458.2019.1654868

Astuti, A P., Aziz, A., Sumarti, S S., & Bharati, D A L. (2019). Preparing 21st Century
Teachers: Implementation of 4C Character’s Pre-Service Teacher through Teaching

Practice. IOP Publishing, 1233(1), 012109-012109. https://doi.org/10.1088/1742-
6596/1233/1/012109

Astuti, R. A. (2019). The Challenges and Opportunities in Implementing English as Medium
of Instruction in Higher Education. The Journal of English Language Teaching, 7(1),
61-71.

Bernal Jr, H. L., & Mligalig, A. (2023). English Language Proficiency of Science and
Mathematics Teachers: A Basis for English Enhancement Program. Randwick
International of Education and Linguistics Science Journal. 4(2), 178-184.

Binkley, M., Erstad, O., Herman, J., Raizen, S., Ripley, M., Miller-Ricci, M., & Rumble, M.

(2012). Defining twenty-first century skills. In Assessment and teaching of 21st century
skills (pp. 17-66). Springer, Dordrecht.

Bukit, H. (2021). The Influence of Think Pair Share (TPS) as A Cooperative Learning Model
In Improving Health Information Management Students’skill at Deli Husada Deli Tua
Health Institute on Toefl Test. Journal of English Teaching and Linguistics, 2(1), 10-
15.

Cahyani, W., & Kurniawan, H. (2020). The Effectiveness of English as a Medium of

Instruction in Biology Learning. Advances in Social Science, Education and
Humanities Research, 436, 240-245

Chen, J., Li, D., & Xu, J. (2022). Sustainable Development of EFL Teachers’ Technological
Pedagogical Content Knowledge (TPACK) Situated in Multiple Learning Activity

Systems. Multidisciplinary Digital Publishing Institute, 14(14), 8934-8934.
https://doi.org/10.3390/su14148934

Chen, Y., Hsu, C. K., & Lin, P. (2020). High-level thinking skill-oriented cooperative
learning approach enhances student cognitive ability in English-medium biology
classroom. Asia-Pacific Education Researcher, 29(6), 483-491.

Choudhary, F. R., Ahmed, S. Z., Sultan, S., & Khushnood, S. (2021). Comparative study of
21st Century Skills of Science Teachers and Students of Formal and Non-Formal
Educational Institutes. Review of Education, Administration & Law, 4(1), 231-241.

Chu, S.K., Tavares, N.J., Chu, D., Ho, S.Y., Chow, K., Siu, F.L.C., & Wong, M. (2012).
Developing upper primary students’ 21st century skills: inquiry learning through
collaborative teaching and Web 2.0 technology. Hongkong: Faculty of Education,

University of Hongkong. Retrieved from http://web.hku.hk/~samchu/docs/Chu-2012-
Developing-upper-primary-students-21st-century-skills.pdf


https://doi.org/10.3390/su14148934
http://web.hku.hk/~samchu/docs/Chu-2012-Developing-upper-primary-students-21st-century-skills.pdf
http://web.hku.hk/~samchu/docs/Chu-2012-Developing-upper-primary-students-21st-century-skills.pdf

Coelho, C H., Canepa, G E., Arora, G., & Duffy, P E. (2019). Integrating Scientific English
into Biological Sciences PhD Programs in Developing Countries: Strategies from
Trainees and Mentor. Hindawi Publishing Corporation, 2019, 1-6.
https://doi.org/10.1155/2019/3807951

Dogara, G., Saud, M., Kamin, Y., & Nordin, M S. (2020). Project-Based Learning
Conceptual Framework for Integrating Soft Skills Among Students of Technical
Colleges. Institute of Electrical and Electronics Engineers, 8, 83718-83727.
https://doi.org/10.1109/access.2020.2992092

Fatchan, A., Soekamto, H., & Yuniarti. (2014). Pengaruh Model Pembelajaran Science
Environment, Technology, Society (SETS) Terhadap Kemampuan Berkomunikasi
Secara Tertulis Berupa Penulisan Karya limiah Bidang Geografi Siswa SMA. Jurnal
Pendidikan dan Pembelajaran, 21(1), 33-40.

Fathurrohman, Muhammad. (2015). Model-model Pembelajaran Inovatif. Yogyakarta: Ar-
ruzz Media.

Fu, H., & Wang, J. (2021). Cultivation of Critical Thinking Skills in College English Writing
under Blended Learning Model. Scientific Research Publishing, 12(07), 1485-1493.
https://doi.org/10.4236/ce.2021.127113

Haworth, I. S., & Garrill, A. (2003). Assessment of Verbal Communication in Science
Education A Comparison of Small and Large Classes. The International Union of
Biochemistry and Molecular Biology, 31(1), 24-27.

Holbah, W A., & Sharma, V. (2021). Listening to Saudi EFL Learners’ Voices: Demotivating
Factors Affecting Learning. Academy Publication, 11(12), 1717-1723.
https://doi.org/10.17507/tpls.1112.26

Islam, M. M. (2023). The especial causes of weakness behind learning English language in
the secondary schools: a case study of Rangpur district. Br. J. Arts Humanit, 5(4), 209-
2217.

Johnson, D. W. & Johnson, R. T. (1999). Making cooperative learning work. Theory into
Practice, 38(2): 67—73. https://doi.org/10.1080/00405849909543834

Luthfi, N., Agustina, I. W., & Pujiati, H. (2023, May). The Incorporation of the 4C Skills in
the Lesson Plans of Grade Eight. In Stairs (Vol. 4, No. 1, pp. 52-61).

Nurulaeni, F., & Ismaniati, C. (2019). Think-Pair-Share Model: Improving Activeness and
Communication Skills of Prospective Elementary School Teachers. IOP Publishing,
1233(1), 012081-012081. https://doi.org/10.1088/1742-6596/1233/1/012081

Nurhadi. (2015). Menyongsong Tantangan Globalisasi: Urgensi Pembelajaran Bahasa Inggris
Bagi Siswa SMA/MA di Indonesia. Jurnal Pendidikan Humaniora, 3(1), 1-8.


https://doi.org/10.1155/2019/3807951
https://doi.org/10.17507/tpls.1112.26
https://doi.org/10.1080/00405849909543834

Ober, T M., Lehman, B., Gooch, R., Oluwalana, O., Solyst, J., Phelps, G., & Hamilton, L S.
(2023,). Culturally Responsive Personalized Learning: Recommendations for a
Working Definition and Framework. Wiley, 2023(1), 1-14.
https://doi.org/10.1002/ets2.12372

Partnership For 21%t Century Skills. (2009). P21 Framework Definitions. USA, America.

Permanasari, Anna. (2016). STEM Education: Inovasi dalam Pembelajaran Sains. Bandung:
Pendidikan Kimia UPI.

Prasetya, A. (2018). Implementasi Model Think-Pair-Share (TPS) untuk Meningkatkan
Kemampuan Berkomunikasi dan Berkolaborasi Siswa. Jurnal Biodik, 4(2), 1-10.

Qian, C. (2022). A study on the theoretical basis of english education and teaching in the new
era. Frontiers in Educational Research, 5(20).

Redhana. I. (2015). Menyiapkan Lulusan FMIPA yang Menguasai Keterampilan Abad XXI.
Prosiding Seminar Nasional FMIPA UNDIKSH. Vol. 5, Hal. 141.

Riansa, Donni Juni. (2017). Pengembangan Strategi & Model Pembelajaran. Bandung: CV
Pustaka Setia.

Rohani, Siti N. (2021). Pengaruh Gadget Bagi Siswa dalam Pembelajaran Daring Pada
Masa Pandemi Covid-19 di Sekolah Dasar Negeri 174/IX Rantau Harapan. (Skripsi).
Prodi Pendidikan Guru Madrasah Ibtidaiyah, Fakultas Tarbiyah dan Keguruan, UIN
Sulthan Thaha Saifuddin, Jambi

Sari, D. P., & Hardiyanti, S. (2019). Penerapan Model Think Pair Share (TPS) Untuk
Meningkatkan Partisipasi Mahasiswa Dalam Pembelajaran Bahasa Indonesia. Jurnal
IImu Pendidikan Bahasa dan Sastra, 1(2), 37-46.

Sholihah, F. N., & Retnaningsih, D. (2018). Penerapan Model Think Pair Share (TPS) Untuk
Meningkatkan Keterampilan Sosial Siswa Pada Pembelajaran IPS. Jurnal Inovasi
Pendidikan IPS, 2(1

Sitti Saenab, Sitti Rahma Yunus, Husain Husain. (2019). Pengaruh Penggunaan Model
Project Based Learning Terhadap Keterampilan Kolaborasi Mahasiswa Pendidikan
IPA. Jurnal Biosel, 8(1), 29-39

Tama, D. Mutri. (2018). Proses Pembuatan Lagu Anak Melalui Metode Tadasa Sesuai
Dengan Kecakapan Abad-21. Bandung: Universitas Pasundan.

Yaduvanshi, S., & Singh, S. (2019). Fostering Achievement of Low-, Average-, and High-
Achievers Students in Biology through Structured Cooperative Learning (STAD
Method). Hindawi Publishing Corporation, 2019, 1-10.
https://doi.org/10.1155/2019/1462179

Zeng, J. (2023, May 1). A theoretical review of the role of teacher professional development
in EFL students’ learning achievement. Elsevier BV, 9(5), e15806-e15806.
https://doi.org/10.1016/j.heliyon.2023.e15806


https://doi.org/10.1155/2019/1462179

Contact email: andi.muhammad.2203418@students.um.ac.id



