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Abstract: Collaboration skills are fundamental to helping students face challenges in education and work. 

However, there is limited research on students’ collaboration skills, particularly using a specific model. This 

present study aims to analyze the influence of the Warm-up, Exploring, Argumentation, Resume (WE-ARe) 

model on students' collaboration skills. We employed a quasi-experimental design with a Pre-test and Post-test 

Group Design. The sample was Islamic High School of Eleventh Grade Natural Science Program-2, totalling 28 

people. The data was obtained through questionnaires, observation, and interview questions with instruments 

validated by experts and empirical processes. The t-test results show that the WE-ARe learning model 

significantly influences students’ collaboration skills with a t-count of 47.753 (sig. 0.000). This finding indicates 

that the research hypothesis concerning differences in students' pre-test and post-test collaboration skills in the 

WE-ARe learning model was accepted, signifying that the WE-ARe learning model improves students’ 

collaboration skills. It can be concluded that the WE-ARe model influences students' collaboration skills. This 

finding implies that the WE-ARe model can be an alternative innovative model in accommodating students’ 

collaboration skills in learning.  
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1. Introduction 

The 21st-century skills development is pivotal in all scientific disciplines, including 

Biology (Ernawati & Sari, 2022). This century requires students’ variety of skills to 

promote learning success and be competitive in their daily life (Amrianto et al., 2024). 

Accordingly, Science activities convey scientific steps with an iterative process in the form 

of student activities, such as completing projects and articulating ideas ensuring 

collaborations that lead to a deeper understanding of the material (Callahan et al., 2022). 

This is in line with the current demand that the quality of student learning processes and 

outcomes is directed at achieving high-level thinking abilities and collaboration skills in 

the industrial era of 4.0 (Hariadi et al., 2022). Thus, it is important that students not only 

possess conceptual knowledge, but also job skills and professional competencies they 

need in an ever-changing labour market (González-Cespón et al., 2024). 

Collaboration skills are at the heart of education and working force. This skill is 

hence needed to prepare students to work together actively to achieve success and 

perform optimally (Sholihah et al., 2023). In this case, collaboration skills entail the skills 

of working together, active listening, being respectful, communicating ideas, working 

together, and compromising to achieve a goal (Munthe et al., 2023). Collaboration skills 

can also impact students’ innovative thinking (Kim, 2019). Students who can think 
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critically, creatively, and collaboratively can reach good conclusions (Senisum et al., 2022) 

as they can generate new ideas (Zanden et al., 2020). Collaboration also teaches students 

to interact with peers, developing cognition and performance (Cheruvelil et al., 2020). 

Such skills can improve students’ memory, in which they understand the meaning and 

concepts of learning as well as learning outcomes (Zahra et al., 2023). Students need to 

practice collaboration skills to increase their self-efficacy, and to further expand the 

opportunities to work with outside partners (Hur et al., 2020). Interactive discussions are 

useful in building collaboration between individuals and group (Nungu et al., 2023). 

In practice, students in their study groups can engage in interactive problem-solving 

discussions to practice collaboration skills (Badriah et al., 2023). Problem-solving is a 

thinking process that stimulates them to respond to a problem and analyse it. While doing 

so, students can practise resolving problems, train individuals to collaborate procedurally 

and systematically (Hujjatusnaini et al., 2022). Collaboration in heterogeneous groups 

calls for students’ ability to work together positively in resolving learning problems, 

characterising their 21st-century skills (Rahardjanto et al., 2019). This demand indicates 

the need for an appropriate learning model that facilitates learning, which can empower 

students’ collaboration skills in problem-solving and understanding concepts (Prajoko et 

al., 2023). Students' innovative ideas can emerge from the process of group discussion and 

collaboration (Wong et al., 2023).  

Consequently, students’ inability to collaborate becomes the impetus of behaviour 

tending to pursue individual achievement while ignoring the importance of social 

interaction (Le et al., 2017). Research shows that students experience problems with 

certain aspects of collaboration skills, especially in communicating, resolving conflicts 

effectively, and formulating and reporting collaboration results (Priyambodo et al., 2023). 

Students’ collaboration skills are difficult to develop in such an environment, in which 

learning emphasises memory and understanding (Hasan & Pardjono, 2019). Learning 

how to collaborate is rarely considered an educational outcome (Liebech-Lien & Sjølie, 

2021). Students become less productive when collaborating since it is difficult for them to 

accept differences and others’ opinions, leaving unshared responsibilities in the group 

(Putri et al., 2021). Nevertheless, teachers have mostly focused on conventional teaching 

materials with little development of creativity in the learning process (Fikri & 

Rahmaniyyah, 2023). Little attention is given to the notion that creative thinking and 

collaboration skills can be developed through the proper implementation of learning 

methods, approaches, and models (Hendriyani et al., 2022).  

Concurrently, students’ low ability to learn is due to less optimal learning models, 

methods, and learning media within the limited time applied in class. Such unsatisfactory 

implementation can also be attributed to teachers’ limitations to innovate and learn 

creatively (Anwar et al., 2020). This includes the lack of periodic updates in the learning 

strategies and models practised by teachers to meet students’ learning needs (Asmara et 

al., 2016). Hence, understanding the causes of ineffective collaboration, such as 

communication (Popov et al., 2012), can help teachers foster more successful and 

enjoyable collaborative learning experiences (Le et al., 2018). It can be said that the 

application of learning that optimises 4C skills for students is rarely carried out 

comprehensively because teachers still rely on the use of conventional learning with little 

innovation in learning (Andrian & Rusman, 2019; Aulia, 2022). 

The WE-ARe (warm-up, exploring, argumentation, and resume phases) model is an 

innovative learning model that can accommodate students’ learning needs to empower 

collaboration skills. It is an active learning design that starts from the warm-up, exploring, 

argumentation, and resume phases. This model is proven to increase self-confidence and 

generate positive energy in the learning environment, thereby encouraging student 

learning progress. The WE-ARe model has been proven in much research to influence 

student learning outcomes (Ainurhayati et al., 2023), metacognitive skills (Adiansyah, 

Muliana, et al., 2023), communication skills (Adiansyah, Asmah, et al., 2023; Amin et al., 
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2024), digital literacy (Amin, Adiansyah, et al., 2023), and critical thinking ability (Amin, 

Karmila, et al., 2023). Despite these findings, research regarding the effect of WE-ARe on 

students’ collaboration skills at school is currently limited. This present study thus aims 

to analyse the influence of the WE-ARe model on students’ collaboration skills. 

 

2. Materials and Methods 

2.1 Types of research 

This present study used a quasi-experimental research design. The independent 

variable was the WE-ARe model and the dependent variable was collaboration skills.  

 

2.2 Research Subjects and Objects 

This present study was carried out at Islamic High School 2 Watampone, Kabupaten 

Bone, Sulawesi Selatan in Grade Natural Science Program. The research period was 

Semester 2 of the 2022/2023 Academic Year. The population was 80 students of Eleventh 

Grade Natural Science Program at Islamic High School 2 Watampone with a sample of 

students of Eleventh Grade Natural Science Program-2 students, totalling 28 people. The 

research design was a Pre-test Post-test One Group Design. 

 

2.3 Data Types and Sources 

The primary data was obtained from collaboration skills, gathered through 

questionnaires, observation sheets, and questions. The instrument used had been 

validated both by experts and empirically. The results show that the instrument is valid 

and reliable. 

 

2.4 Data collection technique 

The data was collected through several steps detailed as follows: conducted a pre-

test through questionnaires and essay questions; implemented a learning process as an 

experimental activity; carried out observations to collect data on the implementation of 

learning syntax and data collaboration skills; conducted a post-test at the last meeting in 

the forms of questionnaires and essay questions to measure the difference; and provided 

questionnaires for student responses on the experimental class using the WE-ARe model.  

 

2.5 Data Analysis Techniques Data Analysis Techniques 

The obtained data was analysed using a significance level of 5% with the help of 

SPSS. Prior to doing so, prerequisite tests were first carried out, namely the normality test 

and homogeneity test. The normality test used the One-Sample Kolmograv-Smirnov test, 

and the Homogeneity test used Leven’s Test of Equality of Error Variances. The research 

hypothesis is: there is a difference in the pre-test and post-test of students’ Collaboration 

Skills using the WE-ARe Learning Model. 

 

3. Results 

The data collection was carried out through quasi-experimental research on Eleventh 

Grade Natural Science Program-2 at Islamic High School 2 Watampone, Sulawesi Selatan. 

The average collaboration skills of students using the WE-ARe model are presented in 

Table 1.  

 

Table 1. The average of Pre-test and Post-test scores in students’ Collaboration Skill  

No  Learning Model  Average  Difference 

Pre-test Post-test 

1.  WE-Are learning model  32.00 89.57 57.57 

 

The average shift in students’ pre-test and post-test scores on collaboration skills 

with the WE-ARe learning model was 57.57. The difference is depicted in the Figure 1. 
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Next, the normality test of collaboration skills data was carried out, and the results can be 

seen in Table 2. 

 

 
Figure 1. The graph shows the difference in students’ scores between pre-test and post-

test scores.  

 

Table 2. The normality test of students’ Collaboration Skill 

  Kolmogorov-Smirnova 

 Test Statistic Df Sig. 

Collaboration Skill Pre-Test .158 28 .073 

 Post-Test .164 28 .051 

 
The results of the normality test on the collaboration skills obtained significant 

figures of 0.073 and 0.051 in the WE-ARe learning model. Both values are greater than 0.05, 

showing the Collaboration Skill data of students in the WE-ARe learning model class does 

not deviate from the normal distribution. Next, the homogeneity test of collaboration skills 

data was carried out, and the results can be seen in Table 3.  

 

Table 3. The homogeneity test of students’ Collaboration Skill 

  Levene Statistic df1 df2 Sig. 

Collaboration Skill Based on Mean .123 1 54 .727 

 Based on Median .031 1 54 .860 

 Based on the Median 

and with adjusted df 

.031 1 53.457 .860 

 Based on trimmed 

mean 

.120 1 54 .731 

 

The results of the homogeneity test on students’ Collaboration Skill show a 

significance figure of more than 0.05, namely 0.727. This figure shows that the variants of 

the data are not different, meaning the data is homogeneous. At last, hypothesis testing of 

collaboration skills data was carried out. The research hypothesis is: there is a difference in 

the pre-test and post-test of students’ Collaboration Skills in the WE-ARe Learning Model. The 

test results can be seen in Table 4. The results of the t-test on the influence of WE-Are 

learning models on students’ Collaboration Skills obtained a t-count of 47.753 with a 

significance of 0.000. The significance value is less than 0.05. The figures from the t-test 

results illustrate that H0: there is no difference between the pre-test and post-test Collaboration 

Skills in the WE-ARe Learning Model is rejected. 

 

 

 

32

89,57

Pre-Test Post-Test

Collaboration Skill
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Table 4. Hypothesis test 

No 
Learning Model Average t-count P value N Gain 

Pre-test Post-test  Difference    

1. Learning Model 

WE-ARe 

32.00 89.57 57.57 47.753 0.000 0.847 

 

4. Discussion 

Based on the findings, it is notable that the research hypothesis is accepted: there is 

a difference in the pre-test and post-test of students’ Collaboration Skills in the WE-ARe Learning 

Model. This means that the WE-ARe Learning Model can improve students’ Collaboration 

Skills. Learning activities in the WE-ARe model at the exploring stage successfully 

provided opportunities for students to collaborate and be active in problem-solving 

activities. This stage was proven to be able to accommodate students at various levels of 

academic ability to continue to actualise themselves in various construction and 

conceptualisation activities. The exploring stage in the WE-ARe learning model facilitates 

students’ knowledge about cognitive models and develops their abilities to organise and 

control models in learning, thinking, solving problems, and collaborating.  

Concurrently, collaborative problem solving is among the 21st century or 4C skills 

that are essential for successful learning and increased productivity in real work 

environments (Chiruguru, 2020; Erdoğan, 2019). Collaboration in a partnership/ 

relationship in problem-solving is the key to achieving a highly effective learning process 

(Bryson, 2016). To continue to create a meaningful learning climate, students’ 

independence and self-regulation skills are needed so that they can construct their 

knowledge optimally (Arjaya et al., 2023). A collaborative environment based on inclusion, 

openness, and support allows students to respond to problems and disagreements as they 

arise (Hussein, 2021). 

Our observation results reveal that teachers gave feedback in the form of 

suggestions and questions rather than direct corrections. In turn, students would respond 

constructively. This improves students’ collaboration skills as they discuss the content 

they are working on (Saldo & Walag, 2020). This finding follows the notion that in 

collaboration, students are trained to work together in groups, construct knowledge, 

participate in decision-making, find the right conclusions to solve problems, and increase 

control in the learning process (Rahayu et al., 2021). Further, students’ constructive 

criticism of their friends’ ideas and products – as well as feedback on group activities – 

also contribute to improving their critical thinking disposition (Bilici & Yilmaz, 2024; 

Ölmez, 2023). By practising collaboration skills, students can accept differences by 

respecting each other and prioritising the common good (Putri et al., 2021).   

Students working in groups with different levels of knowledge interact and try to 

overcome and evaluate their shortcomings (Acharya & Sinha, 2018). In this case, 

collaborative skills can be strengthened by dividing the class into groups and assigning 

students to participate in discussion activities (Zahra et al., 2023).  Students in one class 

are extensively diverse, but they also have a high potential for collaboration. This lends 

strong support to the notion that the collaborative combining of ideas and expertise is 

necessary for success in learning (Päivi et al., 2017). In particular, empowering 

collaboration skills can improve student learning outcomes by providing more 

information and a sense of security in their learning environment (Fuller et al., 2018).   

In regards to the teachers’ roles, their responsibilities are not limited to the four 

walls of the classroom or the compensation received, but to the level of students’ learning 

of the necessary skills and their application in their daily lives and in bridging their 

journey to success (Saldo & Walag, 2020). Hence, teachers’ development of innovative 

learning that empowers collaboration skills is essential. Such endeavour aims to develop 

quality human resources in the form of independent individuals who are willing to create 
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prosperity, and equipped with skills useful for the changes and developments of the times 

(Aulia, 2022). These are the skills needed by students to face and adapt to social changes 

so that students can survive and compete well in life (Bakti et al., 2022).   

Moreover, the improvement of learning quality by collaboration optimatisation has 

a great opportunity to produce collaborative relationships between students to share 

burdens and responsibilities in planning, implementing, and evaluating processes, 

thereby synergising in achieving increased performance (Anwar et al., 2020). 

Collaboration allows groups to make better decisions than doing so individually as 

students will consider various points of view (Bialik & Fadel, 2015). The set of skills, 

experiences, and resources within a group can be used to support and empower each other 

and to encourage the development of each individual (Huang et al., 2018). 

To achieve appropriate learning objectives, teacher contributions are needed in 

implementing effective learning (Zulkifli et al., 2022). Collaborative activities designed by 

teachers can facilitate the development of collaboration skills in students as demanded by 

society in the 21st century (Liebech-Lien & Sjølie, 2021). Collaboration is an interactive 

process in which students work together to achieve a common goal (Lai et al., 2017). 

Teachers need to build trust in students from the start so that interactive dialogue not only 

becomes a professional value for teachers but also improves student learning (Khoza, 

2024). Collaboration skills are interpersonal arrangements that are more than just 

cooperation (Davidsen et al., 2020).  

Engagement, effort, and persistence in challenging tasks are critical to successful 

performance outcomes; collaboration and increasing self-efficacy have an impact on 

performance on assigned tasks (Aikens & Kulacki, 2023). Students who are raised and 

educated in different environments will acquire different knowledge, cognitive processes, 

and value systems. Therefore, collaborative learning is likely to produce diverse and 

innovative ideas (Ramdani et al., 2022). Optimizing students’ potential to master concepts 

requires the integration of appropriate learning strategies (Sigit et al., 2022).   

At last, learning strategies can describe how students’ will, motivation, and 

metacognition are realised in the form of real behaviour (Arjaya et al., 2023). Advances in 

science and technology in this era have increased the amount of information where it is 

necessary to continuously update individual knowledge and skills (Nijat, 2021). This 

ability can be empowered by using an effective and efficient learning model (Grooms et 

al., 2015). Fun learning can leave a deep impression and meaning for students.  Each group 

needs to ensure the right collaboration strategy to solve the problems and tasks given (Van 

Leeuwen et al., 2023).  

 

5. Conclusion 

This present study affirms that the research hypothesis is accepted, in which there are 

differences in students’ pre-test and post-test collaboration skills using the WE-ARe learning 

model. It thus can be concluded that there is an influence of the WE-ARe model on 

students’ collaboration skills. These results are expected to add implications for increasing 

the body of knowledge related to teachers' innovative empowerment efforts in improving 

students’ collaboration skills. Future researchers can conduct research using different 

dependent variables at various levels of education.  
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