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Abstract

This study examines how the Micro Teaching Lesson Study (MTLS) framework impacts the collaborative skills of pre-service science
and mathematics teachers in Nigerian higher education institutions, focusing on integrating mathematics into science education.
The research assesses MTLS's role in developing pedagogical content knowledge (PCK) tagged as instructional delivery and
collaborative skills, including teamwork, communication, and problem-solving. Data were collected through questionnaires and
a rating scale from 100 pre-service science and mathematics student teachers, at 300 and 400 levels, through a stratified random
sampling technique. Results show mean scores from 2.73 to 3.71 which reflect moderate to high collaborative proficiency, ability
and confidence to integrate mathematics into science education. While empirical evidence suggests MTLS significantly enhance
instructional delivery of PSMST in science education (B = 4.481; t = 2.259; p < 0.05), no significant difference in collaborative skills
was found between science and mathematics pre-service student teachers. The study concludes that MTLS effectively fosters
collaborative skills, improving instructional delivery and interdisciplinary teaching. Expanding MTLS implementation is

recommended to enhance the collaborative abilities of pre-service teachers and benefit STEM education.

Keywords: Micro Teaching Lesson Study (MTLS); Collaborative Skills; Pre-service Teachers; STEM Education; Higher Education

Institutions.

1. Introduction

Science subjects are frequently perceived as challenging and abstract, leading to widespread student disinterest and difficulty in
understanding fundamental concepts (Akinbola & Ajayi, 2019; Ali, 2012; Okeke, 2023; Treagust, et al 2016). However, the
integration of mathematics in science education is crucial for a deep understanding of scientific concepts, especially in subjects
like physics and chemistry. For instance, grasping Newton's laws in physics often requires solving equations (a mathematical
concept) that describe forces and motion (Olarewaju & Olanrewaju, 2021); mastering the principles of chemical reactions is
difficult to grasp without understanding the stoichiometric calculations involved (Ibe & Ekong, 2020). Without proper integration
of these mathematical principles, students may struggle to fully understand the underlying scientific principles, such as the
relationship between force, mass, and acceleration (Wang & Wang, 2018); derivation of empirical and molecular formulas of
compounds or even measuring the appropriate quantity of reagents needed in the production of materials in chemical industries.
In many teacher educational settings, this lack of mathematics integration leads to significant gaps in students' conceptual

understanding (Akintunde & Adebola, 2020). In some higher institutions where they are been aware of this problem, time
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constraints often prevent educators from addressing these mathematical aspects thoroughly (Olumide, 2023) before introducing
scientific concepts. As a solution, incorporating a mathematics teacher into science classes for collaborative teaching could bridge

this gap. For effective collaborative teaching to take place, teachers need to possess important collaborative skills.

Collaborative skills refer to the ability to work effectively with others in a group or team setting. In the context of teaching and
learning, collaborative skills are important for both teachers and students as they allow for a more engaging and interactive
learning experience. For teachers, collaborative skills may involve the ability to effectively facilitate group work and discussions,
while for students, they may include the ability to communicate effectively with their peers, share ideas, and work together to
solve problems. Collaborative skills are increasingly recognized as vital for educators, especially in Science, Technology,
Engineering and Mathematics (STEM) fields where complex concepts require innovative teaching methods (Pasani & Amelia,
2023). These skills are crucial for addressing contemporary challenges such as climate change and resource management (Wright
& Fields, 2022). Collaborative teaching allows educators to utilize diverse perspectives and expertise, leading to improved student
engagement and learning outcomes (Olawale & Adebanjo, 2020). Nevertheless, as Woods-McConney et al. (2016) pointed out,
the extent and effectiveness of collaborative inquiry experiences are not fully understood, and further research is necessary to
determine their impact on student outcomes (Ajayi, 2021). Collaborative skills can be developed through various strategies such
as group projects, peer feedback, and cooperative learning activities. An ongoing strategy of discussion that could promote
collaborative skills in teacher education programs is the Micro Teaching Lesson Study (MTLS). Collaborative learning strategies,
such as MTLS, offer a promising solution by promoting peer interaction and support, which can enhance students' understanding
of integrated science (Ene, 2022). MTLS merges microteaching with lesson study, enabling pre-service teachers to plan, teach,
observe, and reflect on lessons collaboratively (Udo & Nnamdi, 2023). The Micro Teaching Lesson Study (MTLS) framework
provides a structured environment where pre-service teachers can collaboratively analyze and improve their instructional practices
(Iksan et al., 2014). This approach involves planning, teaching, observing, and reflecting on lessons, allowing teachers to receive
constructive feedback from peers and mentors (Ozcan & Yuksel, 2022). This iterative process is crucial for developing high-quality
instructional methods that positively impact student learning outcomes (Babatunde, 2022). Studies have shown that pre-service
teachers engaged in MTLS report increased self-efficacy and improved teaching practices (lksan et al.,, 2014). Ozcan and Yuksel
(2022) highlight that collaboration during microteaching offers a forum for peer support and progress monitoring, further

enhancing teaching outcomes (Uche, 2023).

This structured approach not only enhances pedagogical content knowledge but also improves teaching practices through
iterative refinement (Asif & Basit, 2021). In the Nigerian context, where students often struggle with abstract concepts, MTLS could
make science education more accessible and engaging (Duru, 2021). MTLS has previously been shown to improve teaching
practice skills in some cohorts of language teachers (Murtafiah & Lukitasari, 2019). However, its effectiveness which should be
evident in their instructional delivery remains ambiguous. Also, despite the acknowledged importance of collaborative skills for
pre-service teachers in both science and mathematics, there is still a lack of clarity on how collaborative inquiry experiences, as
highlighted by Woods-McConney et al. (2016), contribute to improved instructional delivery of teachers (Smith & Jones, 2022).

Pre-service teachers are crucial in shaping students’ educational experiences, extending beyond mere instruction to serve as
educators and societal role models (Udoh, 2022). Their training should therefore be comprehensive, focusing on both content
knowledge and collaborative skills (Owoyemi, 2023). The MTLS model, which emphasizes collaboration during microteaching
sessions, helps reduce anxiety and fosters comfort in the classroom (Vigh, 2024). For example, in a collaborative setting, a group
of science and maths pre-service teachers might work together to design a chemistry lesson, sharing insights on how to effectively

integrate mathematical concepts (Bozkurt & Koyunkaya, 2022). This collaboration allows teachers to leverage each other's
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strengths, thus enhancing their collective teaching efficacy (Gokce & Tasci, 2020). Research by Bozkurt and Koyunkaya (2022)
supports that microteaching fosters meaningful experiences, boosting pre-service teachers' confidence and teaching abilities
(Uzun & Ozturk, 2021). However, the effectiveness of this approach in promoting collaborative teaching, particularly in integrating

mathematics into science education, remains underexplored (Adekunle & Bolarinwa, 2022).

Higher education institutions (HEI) play a key role in integrating collaborative approaches like MTLS into teacher education
programs (Adegboye, 2023). Through structured coursework, workshops, and practicum experiences, institutions can equip pre-
service teachers with the collaborative skills needed for their future careers (Olawale & Adebanjo, 2020). Partnerships with local
schools and mentor teachers can provide real-world classroom experiences, where pre-service teachers can apply and refine their
collaborative skills (Ajayi, 2021). By incorporating MTLS into teacher training programs, institutions foster a collaborative learning
environment that promotes effective communication, adaptability, and reflective practice (Bozkurt & Koyunkaya, 2022).
Additionally, MTLS helps build a sense of community among pre-service teachers, encouraging peer support and professional

growth (Murtafiah & Lukitasari, 2019).

The integration of collaborative teaching strategies, particularly through the MTLS framework, holds significant promise for
transforming science and mathematics education in Nigeria (Owoyemi, 2023). By fostering collaboration among teachers,
enhancing pedagogical content knowledge, and improving instructional practices, MTLS addresses key challenges in science
education (Ibe & Ekong, 2020). Pre-service teachers benefit from a structured approach that encourages reflection and iterative
improvement, ultimately enhancing their effectiveness as educators (Pasani & Amelia, 2023). Further research is needed to fully
explore the impact of collaborative strategies on student learning outcomes, but current evidence suggests that MTLS has the
potential to improve both teacher preparation and student engagement in science education (Wright & Fields, 2022). This
research aims to assess the collaborative skills of pre-service teachers and examine how the MTLS method can foster more

effective teaching practices in science and mathematics education within Nigerian higher education institutions (Ajayi, 2021).
2. Literature review

2.1 Collaborative teaching and collaborative skills’ development in pre-service teachers

Collaborative teaching refers to a pedagogical model where two or more educators work together to plan, deliver, and assess
lessons. This approach contrasts with traditional models of teaching, where educators typically work independently in their
classrooms. Collaborative teaching allows teachers to combine their expertise and experiences to create more engaging, inclusive,
and dynamic learning environments. It is especially beneficial in STEM education, where interdisciplinary knowledge and

innovation are central to effective teaching.

One of the most significant benefits of collaborative teaching is the ability to provide students with diverse perspectives. When
teachers from different disciplines collaborate, they can present material in ways that reflect the interconnectedness of different
subject areas. For example, in a STEM classroom, a math teacher and a science teacher might co-teach a lesson on data analysis,
showing students how mathematical concepts apply directly to scientific research. This interdisciplinary approach deepens

students’ understanding of how subjects interrelate and promotes more holistic learning experiences (Le et al., 2018).

Additionally, collaborative teaching enhances student engagement and learning outcomes. Research by Friend and Cook (2017)
demonstrates that students in classrooms with co-teaching models exhibit higher levels of engagement and motivation,

particularly when compared to traditional teaching models. The presence of multiple educators provides more opportunities for
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differentiated instruction, which can address the diverse needs of students. This individualized attention helps bridge learning

gaps, supports struggling learners, and provides enrichment for advanced students.

Studies further indicate that collaborative teaching fosters innovative teaching methods. When teachers collaborate, they are
more likely to experiment with new instructional strategies, such as project-based learning, flipped classrooms, and technology
integration. The exchange of ideas and feedback in collaborative settings helps teachers refine their approaches and improve
classroom management (Fleming, et al, 2022). As a result, students benefit from richer learning experiences that encourage
creativity, critical thinking, and problem-solving—skills that are particularly important in Science, Technology, Engineering and

Mathematics (STEM) fields.

Moreover, collaborative teaching enhances professional development for educators. Teachers who engage in collaborative
teaching report increased job satisfaction, as the model fosters a sense of community and shared purpose. The opportunity to
work with colleagues on lesson planning, instructional delivery and assessment promotes continuous professional growth, as
teachers learn from each other and implement new strategies in their classrooms. This ongoing collaboration can also prevent
burnout by creating a more supportive work environment where educators share responsibilities and tackle challenges together

(Vangrieken et al., 2015).

2.2. MTLS Framework: An Overview of the Micro Teaching Lesson Study Approach

The Micro Teaching Lesson Study (MTLS) framework combines the principles of micro-teaching with lesson study to provide a
comprehensive approach to teacher education. This method focuses on improving pre-service teachers' pedagogical content

knowledge (PCK) and collaborative skills through a structured process involving planning, teaching, observing, and reflecting.

1. Planning: In the planning phase, pre-service teachers work collaboratively to develop a detailed lesson plan that aligns
with specific learning objectives. This phase emphasizes the integration of content knowledge with effective
pedagogical strategies tailored to student needs. The collaborative nature of planning fosters teamwork, allowing
teachers to share insights, discuss potential challenges, and build consensus on instructional approaches. This process
enhances their lesson design skills and their ability to work as a team (Borko, 2023).

2. Micro Teaching: During the teaching phase, pre-service teachers implement their lesson plans in a controlled
environment, such as a small group of peers or a classroom setting. This micro-teaching approach allows for the
application of strategies discussed during planning, enabling teachers to experiment with new methods and receive
immediate feedback. The focused nature of micro-teaching facilitates the practice and refinement of instructional
techniques, deepening their PCK (Gordon, 2021).

3. Observation: In the observation phase, peers observe the teaching sessions, focusing on various aspects such as
instructional strategies, student engagement, and effectiveness. Observers take detailed notes and provide constructive
feedback, which is crucial for critical analysis and reflection. This phase helps pre-service teachers learn from their peers'
experiences and gain insights into different teaching approaches (Yoshida, 2022).

4.  Reflecting/Debriefing: The reflection phase involves a group discussion where pre-service teachers review their teaching
sessions, share observations, and discuss possible improvements. This reflective practice is essential for professional

growth, as it allows teachers to evaluate their performance, consider alternative strategies, and incorporate feedback
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into their future teaching. Reflecting on their practice helps pre-service teachers connect theory with practice and
improve their teaching confidence (Takahashi & McDonough, 2020).

5. Revision: Teachers will refine their teaching practice skills and lessons based on the feedback that has been provided
by colleagues

6. Implementation: Revised lessons are taught and there should be opportunities to continuously improve on the method

of teaching
2.3. Promoting collaborative skills through MTLS

The MTLS framework fosters collaborative skills among pre-service teachers by creating an environment where teamwork,
communication, and collective problem-solving are integral.

1. Teamwork and Communication: Collaborative planning requires pre-service teachers to communicate their ideas
effectively, negotiate differing opinions, and agree on instructional strategies. This process enhances their
communication skills and ability to work collaboratively (Ginsburg & Schaefer, 2023).

2. Problem-Solving: Collaborative problem-solving is a key aspect of MTLS. Teachers work together to anticipate potential
challenges and devise strategies to overcome them. This collaborative effort strengthens their problem-solving skills
and ability to apply theoretical knowledge in practical contexts (Hoffman & Schraw, 2022).

3. Peer Feedback and Support: The observation and reflection phases provide opportunities for giving and receiving
constructive feedback. This exchange of feedback builds a supportive learning community, where pre-service teachers

contribute to each other's professional development (van Dijk et al., 2021).

Pedagogical Content Knowledge (PCK) is critical for teachers to effectively deliver content in a way that is comprehensible to

students. MTLS enhances PCK through its cyclical approach:

Integration of Theory and Practice: During planning, pre-service teachers integrate content knowledge with pedagogical strategies,
helping them understand how to teach specific topics effectively. This integration is reinforced through practical application in

micro-teaching sessions (Kunter et al., 2022).

Real-time Application: Micro-teaching sessions allow pre-service teachers to apply and test their PCK in real time. This experience

helps them communicate complex concepts effectively and adapt their teaching based on student responses (Liu & Meng, 2023).

Reflective Practice: Reflecting on their teaching performance helps pre-service teachers internalize lessons learned and refine their

PCK. This reflective process enables them to develop more flexible and adaptive teaching methods (O'Sullivan et al., 2021).
3. Methodology
3.1. Methods

The study adopted an ex-post facto research design to study the influence of collaborative skills on preservice teacher's
instructional practice. This design is appropriate, according to Cohen et al. (2018) for collecting data on an event that has already

taken place to describe the characteristics and perceptions of the selected participants.
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3.2. Background information
The background information of participants in the study is presented in Table 1.

Demographic Analysis of Respondents

Table 1. Demographic distribution of respondents

Gender Frequency Percent%
Male 54 54%
Female 46 46%

Total 100 100%"
Age Frequency Percent%
Below20 years 22 22%
21-30 years 63 63%
31-40 years 14 14%

41 and above 1 1%

Total 100 100%
Religion Frequency Percent%
Christianity 68 68%
Islam 31 31%
Traditional 1 1%

Total 100 100%

The data in the table above shows the demographic distribution of the respondents. It was observed that 54% were males and
46% were females. 22% of the respondents are 20 years below age, 63% are between, 21-30 years of age while 14% of the
respondents are between age 31-40, and the remaining 41 years and above are 1%. Regarding the religion of the respondents,

68% of the respondents are Christian, 31% are Muslims and the remaining 1% are traditionalists.
3.3. Participants

The population for this study consists of all 300 and 400-level science and mathematics student teachers who had completed
their teaching practice during the 2023/2024 academic session from Science and Technology Education Department (STED),
Olabisi Onabanjo University in Ogun State, Nigeria. These students, who are pre-service science and mathematics teachers, are
relevant to the study because they are at an advanced stage of their teacher training programs and are expected to have

developed collaborative skills necessary for their future teaching careers.
A Sample and Sampling Technique

The sample comprises 300 and 400 level pre-service science and mathematics student teachers totalled (N = 100) drawn from
the target population. The sampling technique employed was through a stratified random sampling technique. This method
ensures that the sample is representative of the target population and provides a broad understanding of the collaborative skills

among the pre-service teachers.
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3.4. Procedure

The procedure for data collection includes seeking participants’ consent to participate in the study by filling out an online consent
form posted to students’ various WhatsApp groups. Afterwards, participants were engaged in three weeks of micro-teaching

lesson study activities, and the steps involved are as follows:

1. Pre-service teachers practice teaching for 10-20 minutes lessons on their topic of interest to their peers with two
lecturers who acted as observers and are researchers for the study;

2. The lesson plan developed by PSMST was evaluated by peers in correlation to their mini-teaching and there was a
collaborative analysis and reflection on teaching practices for 10 minutes;

3. Colleagues provide constructive feedback on the teaching practice and method of teaching;

4.  Participating PSMST reflect on their practice incorporating feedback;

5. PSMST thereafter write a summary on specific areas they intend to improve in their next teaching practice.

Thereafter, the collaborative Skills Q was administered to the PSMST, and the lesson plan designed by each of the participants

was assessed alongside their teaching practice exercise.
Instrumentation

Data collection instruments included Collaborative Skills Questionnaire (CSQ) and the Teaching Practice Assessment Checklist
(TPAC) to observe their level of collaborative skills and performance during teaching practice. The CSQ is a 20-item questionnaire
developed by the researcher to determine the level of skills of PSMST on skills like team work, communication and interaction,
problem-solving, attitude and confidence levels. The items were graded on a 4-point Likert-type rating scale. The rating of the 4-

point Likert scale is as follows: Strongly Agreed (SA) 4 Agreed (A) 3 Disagree (D) 2 Strongly Disagree (SD) 1.

The instrument was given to experts in teacher education for validity and the reliability coefficient of items was analysed using

Cronbach alpha coefficient and was found to be 0.85 which was adjudged to be reliable.

3.5. Method of data collection

This instrument was adopted by the institution for evaluating the student’s progress and effectiveness in their teaching practice

skills.

The researcher distributed the questionnaires to the participants and provided instructions on how to complete them. The
participants were given sufficient time to complete the survey, ensuring that they could reflect on their experiences and provide

accurate responses. Once completed, the questionnaires were collected for analysis.
A Method of Data Analysis

The collected data were analyzed using both descriptive and inferential statistics. Descriptive statistics, including frequencies,
percentages, means, and standard deviations, were used to summarize the responses. Inferential statistics, such as correlation
and regression analysis, were employed to explore the relationships between the different aspects of collaborative skills and their
impact on the pre-service teachers' professional development. T-tests or ANOVA were also conducted to compare the
collaborative skills of science and math teachers, determining if there were significant differences between the groups. Statistical

software, such as SPSS, was used to ensure accurate and efficient data analysis.
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3.5. Results and analysis

The response of PSMST on the collaborative skills and scores for the micro-teaching for each teacher were collected and entered
into SPSS version 21 and the research question was analysed using descriptive statistics while the hypothesis was tested using

regression, t-test and Analysis of Variance (ANOVA) analysis.

Research Question 1: What is the adequacy level of collaborative Skills of pre-service science and mathematics student teachers

that are exposed to micro-teaching lesson study?

The analysis explored PSMST collaborative skills in team-work, communication and interaction, problem-solving, attitudes

towards collaboration, and confidence levels, within teacher preparation programs.

Table 1. Preservice science and maths teachers’ level of collaborative skills

S/N Items N MEAN S.D

1 Team work 100 3.58 1.1

2 Communication and Interaction 100 3.31 1.06

3 Problem Solving and Decision Making 100 3.71 0.93

4 Attitude towards Collaboration 100 2.73 1.26

5 Confidence level 100 3.69 1.31
3414

As detailed in Table 1, the respondents reported a mean score of 3.58 for comfort working in a team indicating positive attitudes
towards collaboration. The level of PSMST on Communication and Interaction was also shown with a mean score of 3.31 for
comfort in receiving feedback. Furthermore, respondents reported a mean of 3.71 for collaborating to solve teaching-related
problems and a mean score of 3.73 for the statement regarding improved student learning outcomes through collaboration.
Result from Table 1 also showed a mean score of 2.73 on the attitude of PSMST towards collaboration and a mean score of 3.69
for confidence in providing and receiving feedback. However, lower confidence in planning lessons collaboratively (3.11) suggests

an area for improvement.
Influence of microteaching lesson study on PSMST collaborative skills

Hypothesis 1: There is no significant influence of micro-teaching lesson study on pre-service science and mathematics teacher's
collaborative skills.

The study also examined the influence of micro-teaching lesson study on pre-service science and mathematics teachers’
collaborative skills. The regression analysis indicated that engaging in MTLS significantly predicts higher collaborative skills in
teacher preparation programs (B = 4.481; t = 2.259; p < 0.05), emphasizing the critical role of collaboration in developing effective

educators.
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Model Unstandardized Coefficients Standardized T Sig.
Coefficients
B Std. Error Beta
(Constant) 525.511 60.032 8.754 .009

PSMST Instructional
2.673 | 1.072 4.481
Delivery

Table 2. Collaborative skills statistics for Science and Mathematics Pre-service Students teachers

Hz: There is no significant difference between the collaborative skills of Science and Mathematics Pre-service Student teachers

Table 3. Comparing the Collaborative Skills of Science and Mathematics Teachers

Gender N Mean (%) SD Std Error  df. t sig. of t
Science PST 54 4.0926 80724 .639

98 8.43 .531
Maths PST 46 4.0435 .81531 .688

Hs: There is no significant relationship between teacher's pre-service collaborative skills and instructional delivery.

Table 4. Correlations analysis of the relationship between science and maths pre-service collaborative skills and Instructional delivery

Pre-service collaborative skills Pearson Correlation 1 170
Sig. (2-tailed) .092
N 100 100
Instructional Delivery Pearson Correlation 170 1
Sig. (2-tailed) .092
N 100 100

Table 3.1 shows that there is a significant relationship between science and maths pre-service teacher’s collaborative skills and
instructional delivery. The correlation coefficient (Pearson's correlation) between pre-service collaborative skills and instructional
delivery is 0.170. This implies that there is a significant relationship between teacher's pre-service collaborative skills and

instructional delivery.
3.6. Discussion

Collaboration among educators is pivotal for enhancing teaching practices, student outcomes, and educational institutions overall
effectiveness. One of the goals of the study was to investigate the adequacy level of PSMST. The study suggests that the adequacy
level of pre-service integrated science teachers that are exposed to microteaching ranges from moderate to high. This finding is
in line with the study of Iris (2020) who examined pre-service teachers’ perceived level of collaborative skills. Kazeem (2014) further
corroborated this finding with 54% of pre-service teachers he investigated scoring above average on the teaching practice
exercise. In educational contexts, particularly in the rapidly evolving STEM (Science, Technology, Engineering, and Mathe matics)

fields, collaborative skills are vital for fostering innovation and facilitating interdisciplinary approaches to learning and problem-
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solving. In STEM education, students are often required to work on complex, multifaceted projects that demand a synthesis of
different perspectives and areas of expertise. Collaborative skills enhance the ability of students to tackle these challenges
effectively by encouraging teamwork and improving their critical thinking abilities (Gordon, 2021). Through collaboration, students
learn to articulate their ideas clearly, build on the knowledge of their peers, and co-create solutions to scientific and technical
problems. Developing collaborative skills prepares future educators to teach essential 21t-century skills such as communication,

problem-solving and teamwork.

Based on the second finding of this study, it was revealed that there is a significant impact of the MTLS framework on the
collaborative skills of mathematics and science teachers. This finding underscores the significance of the Micro-Teaching Lesson
Study (MTLS) in fostering collaborative skills among pre-service teachers, ultimately impacting instructional delivery. This analysis
explores MTLS's implications for global education. This result was supported by Borko, (2023) who opined that the Micro-Teaching
Lesson Study (MTLS) framework combines the principles of micro-teaching with lesson study to provide a comprehensive
approach to teacher education. MTLS addresses the United Nations Sustainable Development Goal 4 (SDG 4) emphasizing
teachers’ training and continuous professional development. This method focuses on improving pre-service teachers' pedagogical
content knowledge (PCK) and collaborative skills through a structured process involving planning, teaching, observing, and
reflecting. During planning, pre-service teachers integrate content knowledge with pedagogical strategies, helping them
understand how to teach specific topics effectively. This integration is reinforced through practical application in micro-teaching

sessions.

The difference in the collaborative skills of PSMST was also tested and it was found that there was no significant difference in the
collaborative skills of science and maths teachers. This finding shows the versatility of MTLS and can be used to improve the PCK
of teachers across various educational contexts. The higher education institutions is gradually becoming a global village where
sharing of innovations and ideas can be shared. Therefore, there is a need for STEM teachers to key into this ongoing transition

in teacher education.

The result also revealed that collaborative skills have a significant influence on pre-service science and math teacher’s instructional
delivery within teacher preparation programs. This result was in line with the study of Loyens, Jones & de Jong, (2019) who
asserted that collaborative skills refer to a range of interpersonal and teamwork abilities that enable individuals to work together
effectively in group settings to achieve shared objectives. The impact of collaborative skills on teacher's instructional delivery in
this study also justifies a biblical saying that “one will chase a thousand and two will chase ten thousand”. Collaboration in the
classroom allows for more grounds to be covered within a short period. Teachers need to collaborate to design curricula, develop
lesson plans, and implement new teaching strategies. This collaboration fosters a professional culture of sharing best practices,
where teachers support each other in improving classroom management, instructional methods, and student engagement. Such
a collaborative environment encourages continuous professional development, which is crucial for adapting to the evolving nature
of teaching and learning. Effective collaboration also leads to better student outcomes, as teachers who work together are more

likely to use diverse teaching strategies that address various learning styles.

4. Conclusion and Recommendations
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Based on the findings of this study, it can be concluded that the level of adequacy of collaborative skills of PSMST after exposure
to micro-teaching lesson study is moderate. Also, the use of micro-teaching as a model for preparing pre-service science and
maths teachers has a positive impact on their teaching practice and classroom instructional delivery. The study found a significant
relationship between the pre-service collaborative skills teachers and microteaching lesson study, indicating that the use of
microteaching can enhance collaboration among student teachers. Additionally, the study revealed that microteaching
significantly influenced the instructional delivery of PSMST during their teaching practice. These findings suggest that the use of
microteaching is an effective approach to preparing pre-service integrated science teachers for their teaching practice and

improving their instructional delivery in the classroom.

5.Recommendations

Based on the findings of the study the researcher recommends

1. Integrating Active Microteaching Lesson Study with a larger group of pre-service teachers across various academic
disciplines (e.g., Biological and Physical Sciences, Mathematics, Social Sciences, English, Filipino, and Technology and
Livelihood Education) could be beneficial. This collaborative approach to lesson planning and implementation may offer

diverse insights from different teacher samples, enhancing the overall learning experience.

2. Teacher training institutions should incorporate microteaching as a model for preparing pre-service integrated science
teachers for their teaching pedagogy. The study advocates for making micro-teaching a mandatory subject in pre-

service teacher programs to ensure that future educators gain hands-on teaching experience.

3. Mentorship by Professional Teachers: The study emphasizes the need for professional teachers to mentor pre-service
teachers during both phases of micro-teaching. This mentorship is vital for improving the performance and teaching

effectiveness of future educators.
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