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Abstract: Collaboration is an important skill for a teacher. Prospective teachers' perceptions
about collaboration must be explored to discover their collaboration skills before becoming a
teacher. This research aims to determine prospective biology teachers' perceptions regarding
collaboration in their teacher preparation program. The study uses a mixed-method approach with
an explanatory design. This research uses asurvey instrument to obtain quantitative data and semi -
structured interviews to obtain qualitative data. A total of 73 prospective biology teacher students
were involved in this research. Data were analyzed using a mixed-method approach with
explanatory design. The research results show that students have an expert level of collaboration.
The gender factor does not significantly influence collaboration, but females have a higher overall
score than males. Prospective biology teacher students have been able to define collaboration well,
but their definition is not yet in-depth. Prospective biology teacher students have realized the
importance of having collaboration skills to support their careers. The recommendation in this
research is to develop an appropriate training model to train the collaboration skills of prospective
biology teacher students.

Keywords: collaboration; prospective biology teacher; prospective teacher training

Introduction

Collaboration is a skill in the 21st Century and has been considered crucial for increasing innovation,
growth, and productivity in various areas of human life (Ciullietal., 2022; Nakamura & Chen, 2023).In
everyday life, "Two heads are better than one"can be interpreted as solving a problem thatwill be more
innovative if done together. Collaborative activities can greatly increase innovation (Li et al., 2022).
Collaboration is not a solution to overcome problems (Swigon, 2015) butis a driver for improving the
quality of solutions. Currently, collaboration is considered an importantqualification for an organization,
including educational organizations (Diamond & Rush, 2012). Successful collaboration requires great
effort. Individuals need to understand the meaning of collaboration and develop behaviors that support
collaboration. Effective collaboration mustembrace all relevant parties and create relationships that share
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knowledge between team members (Nissen et al., 2014). From the world of education perspective,
collaborative activities can improve the quality of learning, produce publications, disseminate research
results, and even support career development and increase the reputation of academics (Patel &
Ragsdell, 2011).

Variousterminologies and conceptualizations of teacher collaboration have been researched in various
literature (Vangrieken et al., 2015, 2017). Collaboration in the context of teachers is actually "doing
something together." Teacher collaboration is carried out to carry out tasks related to their profession.
When carrying out an activity together, it is importantto carry out negotiation, discussion, and consider
opinions from different points of view. The conceptof collaboration is oftendifferentiated from cooperation
(Lai, 2011). Collaborationis not limited to activities when teachers divide their work and then combine it
into a single unit to achieve a common goal. However, research also shows that implementing
collaboration is not always sufficientin everyday classroom practice (Wullschleger etal., 2023). Based
on this, it is important to know student teachers' perceptions regarding collaboration, so that they can
implement effective collaboration when they become teachers in the future.

Existing research shows that various complex factors influence collaboration (Q. Cheng & Chang, 2020;
Sepuru et al., 2021). Personal (gender, motivation, self-efficacy), professional, social/cognitive, and
organizational factors influence the effectiveness of team -based collaboration. Gender is an interesting
study in studying collaboration in depth. For example, in some research, there are differences in the
treatment of gender in collaboration activities (Cottrell & Parpart, 2006). Gender has the possibility of
being taken into consideration when seeking or being soughtin collaborative activities. In collaborative
activities, females can send more ties than males, butmalesreceive more tiesthan femalesn (Moolenaar
etal., 2014). Studies show that attitudes towards collaboration differ for males and females (Feng etal.,
2023). A positive attitude towards collaboration has an importantrole in the collaboration process, which
increases the possibility of exchanging information or knowledge (Schuster etal.,2021). Positive attitudes
like trust are key to collaboration because the willingness to implement innovation will increase if
individualsin the collaboration group trusteach other (Moolenaar & Sleegers, 2010). A high level of trust
leads to more effective forms of collaboration to improve the group (Brown etal., 2016).

So far, studies on concepts and perspectives on collaboration have been carried out in the context of
groups of teachers in schools (Nguyen & Ng, 2020; Tichenor & Tichenor, 2018), students (Hussein,
2021), and other organizations (F. Cheng et al., 2020; Melnychuk et al., 2021; Tolstykh et al., 2023).
There are still few studies that discuss the perspective of collaboration in prospective teachers, so this
researchisimportantto carry out. This research was conducted to answer three main questions: 1) what
is the profile of prospective teacher student collaboration; 2) what is the understanding of prospectve
biology teacher students aboutcollaboration, and 3) what is the student's perception of the importance
of collaboration in prospective teacher education. With this research, universities, as the main training
places for prospective biology teachers, can use the research results to evaluate the effectiveness of
developing collaboration skills in their training program. Universities can also use the results of this
research as a reference for developing training curricula for their prospective biology teachers.

Method

Research design

This research uses a mixed-method approach with an explanatory design to investigate prospective
teachers' perceptions when involved in collaborative teams (Cohen et al., 2018). The survey was
conducted to obtain quantitative data about prospective teachers' perceptions of their group's
collaborative activities during training. Next, interviews were conducted with four respondents to
strengthen the survey results (two male and two female).

Setting
This research was conducted at a high-level educational university in Indonesia with around 43,000
students. This university is a public university with quite good national and international rankings.

Participants

Purposive sampling was carried out to select participants involved in this research. The selected
participants were final-semester students (The total humber of students is 114) who had taken all
pedagogical and content courses. Participants were selected because they had gone through a long
collaborative process while involved in the prospectiveteacher education process (Creswell,2012). Once
potential participants were identified, consideration was given to gender mix to gain more perspectives.
A total of 73 prospective biology teacher students, fourteen male, and fifty-nine female, participated in
this research.
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Research instruments

The instrument was developed based on a previous survey by Woodland et al. (2013). The instrument
consists of four mainindicators: exploration, communication, using the internetfor collaborative practice,
and action for the community. Before the survey instrument was used, we carried out validity and
reliability tests. The instrument's validity is measured using the corrected item discrimination (r) value.
The r value ranges from 0.63to 0.81, with a p-value <0.05, so all items are valid. Reliability analysis was
carried out using Cronbach's alpha (a). Cronbach alphais used because itis the most appropriate test
to measure the instrument's reliability (Schmidetal.,2020). The instrumentis reliableif the score exceeds
0.08 (Schmid etal., 2020). The results of the test instrument reliability were as follows: exploration (o=
0.81), communication (a=0.81), using the internet (a= 0.86), action forthe community (a=0.88), and the
whole instrument (a = 0.82).

Semi-structured interviews were conducted to obtain more descriptions of participants' experiences and
perceptions of collaborating whilethey were involved in the training (Cohen etal., 2018). Semi-structured
interviews were developed based on instruments Newell and Bain (2020).

Data analysis

The analysis was carried out descriptively to determine the level of student collaboration. Apartfrom that,
the Mann-Whitney test was also carried out to determine differences in collaboration skills between
different genders. The first author transcribed the interviews. Qualitative data analysis was done
manually because the sample size was relatively small. Qualitative data analysis uses a thematc
approach. First, the data were coded based on the literature definition of collaboration, reflected in the
interview questions and survey items. Each theme was then analyzed and organized based on
subcategories that emerged from the data. This subcategory relates to the elements and factors of
collaboration identified by student teachers.

Results and Discussion

Profile of collaboration teacher

students

Collaborative activities have been practiced in various learning activities undertaken by prospective
biology teacher students since they were in their first semester. The results of surveys filled out
independently by students show that, overall, females have higher collaboration scores than males.
Females score higher than males on almost all indicators except the decision-making indicator. More
clearly, the survey results are shown in Figure 1.
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Figure 1. Collaboration skills profile of prospective biology teacher students
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Next, inferential analysis was carried out using the Mann-Whitney Test. Based on the results of the
Mann-Whitney test, although the means between males and females are different, after carrying out the
test, it turns out that the difference is not significant (Sig. > 0.05). The results of the Mann-Whitney test
are shown in Table 1.

Table 1. Mann-Whitney Test analysis results

Dialog Decision Making Action Evaluation Total
z -.267 -1.365 -1.170 -.298 -.631
Asymp. Sig. (2-tailed) .789 A72 242 .766 528

Several kinds of literature that examine collaboration have the same results as this research (Bush &
Grotjohann, 2020; Cole et al., 2018; Sobko et al., 2020). Based on research by Bush and Grotjohann
(2020), Female have higher collaboration in almost all aspects except performance. Performance has
similarities with the decision-making aspect in our study because both indicators relate to decision-
making during performance. Previous research also shows that female teachers collaborate more than
male teachers (Killion,2015). In collaborative activities requiring high costs, more females are involved
than males (Ronfeldt et al., 2015). If examined from another perspective, the gender composition in a
collaborative team has a different influence on the process and results of the collaborative activity.
The collaboration skills teachers possess to determine the quality of the learning process and the
development of students'skills. Based on research by Wullschleger et al. (2023), there is anincrease in
the quality of learning carriedoutby teachersinvolved in a collaborativeteam. Teachers' self -efficacy wil
also increase if they are used to working collaboratively (Goddard & Kim, 2018). Collaborative activities
also create opportunities for creating learning innovations in the classroom. Teacher collaboration is not
only limited to implementing learning but can also be done in designing evaluations of their learning.
Improving the quality of learning and learning innovations implemented by teachers in their classes wil
certainly increase student learning outcomes academically and in skills (Heaysman & Tubin, 2019;
Vlachhou, 2015). Several studies show that learning innovation can increase student collaboration
(Ernawati & Sari, 2022; llma et al., 2022; Nurwidodo et al., 2023).

Prospective biology teacher students’ wunderstanding of

collaboration

The second research question asked participants about their understanding of collaboration and their
barriers. Open questions were asked to participants, and no keywords were explicitly given to interview
participants. The interview results generally show that prospective biology teacher students do not yet
deeply understand collaborative activities. After the identification process from the interview transcripts,
several keywords describe prospective teachers' understanding of collaboration. These words are
working together, volunteering, common goals, and sharing. All participants said the word "cooperation"”
when explaining what collaboration is. The following is one answer from a prospective teacher stude nt.

"I collaborate when | can work together with my group of friends...." (P2)

However, other participants provided more detailed explanations aboutcollaboration. The
participant said the words "voluntary" and "common goal." The following is the
respondent's statement:

"...In myopinion, collaboration is notenough to work together. Volunteerism is needed so
that the collaboration can immediately produce an output..members in the collaboration
must also have the same goal so that the collaboration can run effectively." (P3)

An interesting thing we found from the last participant, this participant used the word
"sharing" in his definition of collaboration.

"...Collaboration also means sharing. This process does not prioritize the interests and
egos of each individual. All members in the collaboration mustbe in linein working together
without hiding anything."

Regarding barriers to collaboration, we found two keywords mentioned by the
participants:time and frustration. The following are examples presented by patrticipants.

"Collaboration members consistof several people, so itis difficultforus to determine the
righttime to discuss" (P1)
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"..Sometimes the discussion takes too long, and results have not been found. | feel
frustrated at this condition..." (P2)

There is a large amount of research that discusses collaboration. According to Vangrieken et al.
(2017), Collaboration is "joint interaction in a group on all activities necessary to carry out a joint task."
Other researchers define collaboration as "a situation in which two or more people learn or try to leam
something togetherand more specifically asjoint problem solving"” (Dillenbourg etal., 1996). Based on
several of these definitions and the results of interviews with prospective teachers, we define
collaboration in the context of prospective teachertraining as "a collaborative activity carried out by two
people voluntarily to share knowledge to solve a problem or achieve a common goal."

The importance of collaboration in the prospective teachers’
training

The third research question asked participants about the importance of collaboration in their teacher
education process. This questionis not limited to the characteristics of the courses they take during the
teachereducation process. All interview participants stated that collaborative activities were importantin
their educational process. Somekeywords thatinterview participants said were important, very important,
valuable, and necessary.

When asked for the main reason, they generally answered that collaborative activities could increase
their knowledge and skills to become teachers. Collaboration is also considered a way to reduce their
limitations during the learning process.

"I think collaboration is essential in the teacher education process, I can learn from friends
if  don't understand something..." (P1)

"..In collaborative activities, | get valuable things, especially in evaluating the learning
practices that | do" (P4)

Collaboration is essential in the teacher education process. Collaboration can be a forum for sharing
knowledge and experiences (Chedid et al., 2020; Savolainen, 2017). Prospective teachers' correct
perceptions of collaboration can also improve their skills (Sudrajat et al., 2020). Teacher collaboration
has been proven to improve the practical quality of teacher learning (Xie et al., 2023). Teacher
collaboration is generally considered a positive condition for teacher learning. Teachers state that
collaboration with other teachers is a powerful learning platform (Jong et al., 2022). In a collaboratve
climate, teachers can exchange ideas or experiences in learning, discuss learning content, getfeedback
from other colleagues, and support each other in their work (Johnston & Tsai, 2018; Le etal., 2018).

Conclusion

The collaboration between prospective biology teacher students shows thatitis ata high level, but still
needsimprovement. There are obstaclesin their collaboration activities, so attention needsto be given
to improving the quality of their collaboration. Regarding the gender factor, gender does not have a
significantinfluence on the collaboration process, but the female has a higher score overall, as well as
on every indicator except the decision-making indicator. Prospective teachers' understanding of
collaboration is quite good, but they have not provided an in-depth explanation of collaboration in their
teacher education process. Prospective biology teacher students have the awarenessto collaborate in
their teacher education process. Prospective biology teacher students consider collaboration important
in improving their skills and knowledge to become professional teachers. The results of this research
recommend the importance of developing training models or methods for prospective biology teachers,
especially to develop their collaboration skills.
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