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ABSTRACT
The application and effectiveness of teacher-student’s interaction teaching techniques is towards enhancing students’ academic performance as well as practical abilities and vocational skills. This study aimed at exploring the implementation of interactive techniques in science subjects in public secondary schools in West A District Zanzibar.The study employed a pragmatic research philosophy, mixed methods research approach, integrating both quantitative and qualitative data, by using convergent design, with150 respondents as a sample size selected using census and purposive sampling from 09 secondary schools. Instruments used to collect data were semi-structured interviews, focus group discussions and questionnaires with validity and reliability evaluated by using member checking, expert reviews, and Cronbach's alpha statistics. The qualitative data were analyzed thematically and quantitative data were analyzed through Statistical Package for Social Science (SPSS). The study revealed that limited resources, time constraints in relation to syllabus coverage and lack of teachers’ professional training are the ones among the challenging factors for implementing interactive teaching techniques in secondary schools in science subjects. It concluded that, the observed challenges imped the quality in teaching and learning process. Hence, teachers should find the effective teaching technique that will suit the needs of the students so as to meet curricular objectives Therefore, the study recommended that, the government, through the Ministry of Education Science and Technology, collaborate with other education stakeholders including Non-Government Organizations and private institutions to provide schools with more funding to foster an environment that is favorable for effective teaching and learning.
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Introduction
The contemporary world is changing fast in terms of progress. The basics of any country’s development depend on its education system. The fast-growing world with a lot of innovations and discoveries is the result of education provided especially in science subjects. Teachers employ Interactive teaching techniques to develop knowledge to students to meet the curricular needs across all subjects.
The series of studies have proven the power of interactive teaching approaches towards learning effectiveness and subsequent academic performance (Senthamarai, 2018; Giodze, 2017; Kennewell, 2015). According to Senthamarai (2018), interactive teaching is one that engages learners in the process of learning rather than delivering ready-made materials for learners’ consumption. In that sense, the teacher and the learner have to take active roles in the process of teaching and learning
Globally, teacher-student interaction is increasingly recognized as a key factor influencing student performance, particularly in science subjects. The study conducted in California by Rivkin & Schiman (2015) on teaching pedagogies recommended that the learner-centred approach promotes self-learning among students in developing critical thinking and retaining knowledge for self-actualization. High-quality teacher-student interactions are vital for fostering student motivation, engagement, and academic success in fields such as biology, chemistry, and physics (Hofkens et al., 2023).
In Africa, science education faces significant challenges, with teacher-student interaction playing a central role in influencing students’ academic outcomes. Studies indicate that many African countries struggle with poor performance in science subjects, often due to insufficient teacher-student engagement and suboptimal teaching techniques (Jolif, 2018; Ayeni, 2021).  The 2016 African Union strategy emphasizes the need for active, participatory learning in science to address educational disparities across the continent (African Union, 2016). Despite these recommendations, many African nations face ongoing challenges in implementing effective teacher-student interaction techniques, largely due to overcrowded classrooms, limited resources, and insufficient teacher training.
In Sub-Saharan Africa, the quality of teacher-student interaction is often hindered by systemic educational challenges, including limited resources, inadequate teacher training, and large class sizes (UNESCO, 2018; Taylor, 2023). These barriers have been shown to contribute to students’ struggles in science subjects, with teacher-student interaction playing a pivotal role in mitigating these challenges. The research in Uganda demonstrates that when teacher-student interactions are positive and engaging, students’ performance in mathematics subjects significantly improves, even in resource-constrained environments (Asmaa, 2019). Moreover, in Malawi; research has shown that when teachers actively engage students through questioning and collaborative group work, students’ understanding of complex scientific concepts improves, further underscoring the potential of teacher-student interaction in enhancing science education (Altinyelken& Hoeksma,2021).
In East Africa, studies conducted in Kenya show that teacher-student interactions, particularly those focusing on interactive, inquiry-based learning approaches, are crucial for improving students’ performance in science subjects specifically chemistry subjects (Mwangi,2021). The research conducted in Rwanda demonstrates that teacher-student interactions in science classrooms have a direct impact on students’ understanding and performance (Nkundabakuraet al., 2014). Additionally, teacher-student interaction techniques such as cooperative learning and active participation were associated with improved science performance, as they promoted critical thinking and hands-on learning (Musengimanaet al., 2022). 
In Tanzania, teacher-student interactions are widely regarded as critical for improving students’ performance in science subjects. The study conducted by Mbuti (2022), highlights the positive impact of interactive teaching methods on science performance, while Paschal and Mkulu (2020), further emphasize the importance of creating supportive and interactive classroom environments to enhance academic outcomes. These findings underscore the necessity of effective teacher-student interaction techniques in addressing the challenges faced by Tanzanian students in science education.
Statement of the problem 
Despite government efforts to improve science education in Tanzania, including policies such as the Education and Training Policy (ETP) of 2014, which emphasizes interactive and student-centred learning (United Republic of Tanzania, 2014), student performance in science subjects remains low in many public secondary schools. Effective teacher-student interaction techniques, such as inquiry-based teaching and collaborative learning, are essential for fostering scientific understanding (Ameir, 2020). In West “A” District, Zanzibar; teachers try to employ interactive teaching but still many students continue to struggle with science subjects. This rises the concern to undertake the study on the implementation of teacher-student’s interaction teaching techniques towards improving students’ performance in science subjects.
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i. To identify teachers’ challenges in implementing interactive techniques in science subjects in public secondary schools.
Research Question
i. What challenges do teachers encounter in implementing interactive techniques in science subjects in public secondary schools?
Theoretical Framework
The study was guided by two theories namely Bloom Taxonomy of Educational Objectives and Vygotsky’s Social Development Theory.
Vygotsky’s Social Development Theory
Lev Vygotsky was one of the prominent Russian psychologists. His social Development Theory, which he mostly supported, has influenced developmental psychology, education, and socio-cultural theory. His work has impacted modern educational practices, especially in teacher-student interactions, most notably in the concepts of the Zone of Proximal Development (ZPD) and scaffolding (Vygotsky, 1978).
Central to Vygotsky’s theory is the belief that cognitive development is inherently social and occurs through interactions with more knowledgeable others, such as teachers, peers, and adults (Vygotsky, 1978). Vygotsky developed the concept of the Zone of Proximal Development, which defines the gap between what a learner can do independently and what they can achieve with appropriate assistance.
One of the strengths of Vygotsky’s Social Development Theory is its emphasis on social learning. The theory brings out the collaborative aspect of interaction in learning, elaborating that knowledge is co-constructed through dialogue and cooperation. Vygotsky’s theory provides a holistic approach to understanding learning since it integrates cognitive, social, and cultural factors towards learning. 
However, there have been some criticisms of Vygotsky’s theory. One major limitation is its cultural bias. Some critics argue that Vygotsky’s emphasis on social learning cannot be universally applied, especially in societies that value individualism, self-reliance, and independent learning (Miller, 2011). Teacher-student interactions or guided learning play a less prominent role in such contexts.
This theory remains highly relevant to this study as it emphasizes the importance of social interactions in cognitive development. According to Vygotsky (1978) learning occurs most effectively when students engage in meaningful interactions with more knowledgeable others, such as teachers. In the context of this study, teacher-student interactions in science subjects play a vital role in supporting students’ learning.
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Bloom’s Taxonomy was introduced in 1956 by an American educational psychologist Benjamin Bloom with the help of a team of collaborators. Bloom’s Taxonomy organizes learning into three domains: cognitive (thinking and intellectual skills), affective (emotions and attitudes), and psychomotor (physical skills). The cognitive domain is divided into six hierarchical levels: remembering, understanding, applying, analysing, evaluating, and creating (Bloom et al., 1956). These levels progress from basic recall of information to more complex cognitive tasks such as analysis, evaluation, and creation, providing a structured approach to curriculum and assessment that encourages higher-order thinking.
One of the most essential strengths of Bloom’s Taxonomy is that it provides an inclusive framework. It gives a structured approach to developing learning objectives across various cognitive levels. That clarity helps teachers design and assess teacher-student interaction techniques focused on developing critical thinking and problem-solving skills in students. 
However, there are also some criticisms of Bloom’s Taxonomy. The Taxonomy itself is based on a very simplistic hierarchy. Learning is often complex and non-linear; hence, it is common for students to manifest more than one level of thinking at a time. This linear progression may not reflect the actual activities of learners in real-life contexts (Krathwohl, 2002). 
The theory is relevant to this study as it provides a framework for understanding how different levels of cognitive skills (ranging from basic recall to higher-order thinking) are fostered through teacher-student interactions. By examining how interaction techniques influence students’ ability to remember, understand, apply, analyse, evaluate, and create in science subjects, the taxonomy helps us to assess the effectiveness of teaching strategies in promoting deeper learning and improved academic performance in science.
Related Literatures
Aga (2023), studied the challenges and motivation for teachers transitioning to active learning spaces (ALSs). The teachers’ experiences were explored using grounded theory, resulting in three categories presenting what the teachers experienced as significant challenges when changing to ALSs. The categories are Engaging Students, Building Student Relations, and Developing Teaching Strategies. These categories were analysed to determine how the teachers handled the challenges and their motivation to use ALSs. The teachers needed to hold all three categories well to benefit from the ALSs, which motivated active learning and ALS use. However, poor handling of the challenges reduced the teachers’ motivation. 
Menistie (2023), explored the practice and challenges of implementing active learning methods in Woldia Town Governmental Primary Schools. It was found that active learning practices in primary government schools were low. Also, there is a difference in perception of utilization of active learning by the old-curricular-trained teachers and the newly curricular-trained teachers. The observed chief factors influencing active learning were students’ lack of interest, teachers and students preferring lectures instead of active learning, lack of teaching material, shortage of time, lack of continuous and/or sustainable training, and Classroom management. Furthermore, some teachers were assigned to teach subjects outside their specializations. 
Takele (2020), investigated the nature of the teaching-learning process in line with active learning methods and revealed significant challenges that hinder the implementation of these approaches in mathematics classes of upper primary schools. The standard methods used by the teachers were the questioning method, group work, gap lecture, cooperative learning, and individual work. The study found that Large class sizes, the amount of content to be covered, lack of instructional materials, lack of administrative support, and the fact that it took too much effort from teachers were the main challenges hindering the application of ALMs in the classrooms.
Mamaile and Omodan (2023), explored challenges hindering teachers’ implementation of classroom management in schools. The findings highlighted large class sizes and insufficient parental involvement as key obstacles to effective classroom management. The study insisted on setting clear expectations and fostering a positive environment were noted as crucial solutions.
Le et al., (2018), investigated collaborative learning (CL) practices with a focus on teacher and student-perceived obstacles to effective student collaboration. The study identified four common obstacles to collaboration: students’ lack of collaborative skills, free-riding, competence status, and friendship. Furthermore, the results showed three interrelated antecedents that contribute to these obstacles. Central to the antecedents is the strong focus of the teachers on the cognitive aspects of CL, which led the participating teachers to neglect the collaborative aspects of CL. These antecedents were demonstrated in the ways teachers set CL goals, provided instruction, and assessed student collaboration.
Msuya (2022) explored the opportunities and challenges experienced by student-teachers during their Teaching Practice (TP) in various host institutions in Tanzania. The study found that there were some challenges that faced them, such as limited teaching and learning facilities, limited exposure to the use of Information and Communication Technology (ICT) as a pedagogical tool, and the overall limited infrastructural support for their stay in various host institutions. Relatively to the study, all these limit teacher-student interactions in the class.
Research Methodology
The study employed the mixed methods research approach under convergent design .It was further supported by pragmatism philosophy to comprehensive information. Moreover, the target population of the study was 4343 respondents in West A District Zanzibar. Nine schools with 4283 students were chosen from which 90 students were purposively selected and 51 science subject teachers and 09 head of schools were selected to constitute the actual sample. The study employed aInterviews, Questionnaire and Focus Group Discussion methods of data collection. Furthermore, to ensure validity in this study, the supervisor was involved throughout all stages of the research to provide guidance and ensure alignment with the research objectives. Also, Cronbach's alpha technique was used to ensure reliability. Qualitative data were analysed through content analysis by focusing on the frequency of the specific concepts and examining the relationship between different concepts. In questionnaires, data were analyzed through the Statistical Package for Social Sciences (SPSS). The reliability test yielded the Cronbach’s Alpha of 0.8 which indicates that the questionnaire was appropriate for data collection. Never the less, the study ensured confidentiality and privacy of participants Moreover, the researcher obtained a research permit from Zanzibar Research Committee. Voluntary participation was also ensured.
Findings and Discussion
Teachers’ Challenges in Implementing Interactive Techniques in Science Subjects in Public Secondary Schools
In order to obtain information relating to this objective, the researcher used a Questionnaire, Interviews and Focus Group Discussions as tools of data collections. In the Questionnaire, the researcher posed a number of questions to the teachers (respondents); in interviews, the researcher obtained information from head teachers and in focus group discussions, the researcher to obtained in-depth information from students.  The main request was to reveal the main barriers towards effective interaction in the classroom.
The findings in Table 1, show that teachers in Zanzibar face several challenges when implementing teacher-student interaction techniques, with the most common being limited resources such as teaching materials and technology (74.5%), large class sizes (68.6%), and time constraints related to syllabus coverage (64.7%). Additionally, over half of the teachers reported a lack of training or professional development (56.9%) and low student participation or interest (52.9%) as significant obstacles, while nearly half also cited poor classroom layout as a challenge. 
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	Challenge
	Frequency
	Percentage (%)

	Limited resources (e.g., teaching materials, technology)
	38
	74.5

	Large class sizes make it hard to engage everyone
	35
	68.6

	Time constraints and syllabus coverage
	33
	64.7

	Lack of training or professional development
	29  
	56.9

	Lack of student participation or interest
	27
	52.9

	Poor classroom layout or space for interaction
	22
	43.1


Source: Field Data (2025)
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Limited access to teaching resources and technology was cited by 74.5% of respondents (teachers) as a significant barrier to effective interaction.  
Through Interview, one of the head teachers remarked:
“It is well known that lack of teaching and learning resources cause extreme distress to both students and teachers. The situation makes teacher to facilitate the lesson less professionally. It also makes students unable to learn to their fullest potential. In this school, Chemistry subjects has very few laboratory equipment. It affects practical activities’’ (Interview, HT, School A, 12/03/2025).
Further information from Focus Group Discussion extended the concept. One of the students shared;
‘‘Our classroom has only 04 Biology text books. That number itoo small to serve 74 students. We lack the opportunity to extend our knowledge through reading books’’ (FGD, Student, School E, 11/04/2025).
The above responses show that the absence of adequate instructional materials, laboratory equipment, and digital tools restricts teachers’ ability to apply interactive and learner-centered methods. This challenge not only affects the delivery of practical science content but also diminishes students’ engagement and interest.
This finding aligns with Menistie’s (2023), observation that insufficient teaching materials and poor infrastructural support hinder active learning practices, particularly in science education. Similarly, Msuya (2022), highlighted that limited access to teaching facilities and ICT tools restricts pedagogical innovation, forcing educators to rely on outdated methods. Vyalikovaet al., (2019), further emphasized that inadequate technological and cognitive competencies, compounded by poor infrastructure, create significant obstacles in implementing interactive strategies, especially in subjects requiring hands-on experimentation. Moreover, when resources are scarce, teachers often resort to traditional lecture-based approaches, which are less effective in stimulating participation and critical thinking among learners.
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The data shows that,68.6% of teachers identified large class sizes as a major constraint on classroom interaction. Through Interview, one of the head teachers said;
‘‘Large class size plays double impact role in teaching and learning, but in my school it affects negatively. It makes class interactions boring. The teacher struggles to provide individual attention, making it harder for students to feel heard and understood leading to dis-engagement’’ (Interview, HT, School G, 14/04/2025).
The Focus Group Discussion conducted added the information. One of the students had this to share;
‘‘Our classrooms contain students ranging from 70-90, it is a large number to sit in one classroom. We make a lot of noise, mostly back benchers. We sometimes feel less connected to the learning environment and we less participate’’ (FGD, Student, School D, 10/04/2025).
The above responses show that when classrooms are overcrowded, it becomes difficult for teachers to give individual attention, monitor group activities, or conduct interactive experiments effectively. This limitation affects both the quality and quantity of interaction, ultimately lowering the potential impact of teaching techniques that rely on student engagement.
This challenge is corroborated by Takele (2020), who found that despite employing group work and cooperative learning, large class sizes significantly impede active learning. Mamaile and Omodan (2023), also identified overcrowded classrooms as a key barrier, noting that it diminishes teachers’ ability to foster a conducive learning environment. Additionally, Le et al., (2018), observed that collaboration in large classes is further complicated by free-riding and unequal participation, as teachers struggle to balance cognitive outcomes with collaborative processes. Large class sizes also increase classroom management challenges, which may lead to less time spent on meaningful academic discourse and practical engagement. 
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From the researcher, 64.7% of teachers reported that time constraints and the pressure to cover an extensive syllabus hinder the use of interactive teaching methods. 
Through Interview, the head teacher lamented:
‘‘We have too limited time to cover the whole syllabus. We are all aware that science subjects need much time for experiment activities. Our District Secondary Educational Officer commands us to complete the syllabus at May; so, we opt to use lecture method which is less interactive and do not yield the expected outcomes’’ (Interview, HT, School F, 14/04/2025).
Further information from Focus Group Discussion extended the content. One of the students shared;
‘‘Our teachers do not cover the syllabus on time, those who try to do so they leave some contents. For example, in the past form III one topic in Physics was left behind’’ (FGD, Student, School B, 18/03/2025).
The above responses imply that the demand to complete the curriculum within a limited academic year discourages innovation in teaching, leading educators to prioritize content coverage over interactive learning, which negatively affects students’ deeper understanding of scientific concepts.
Menistie (2023), similarly noted that time constraints and extensive syllabi force teachers to favor lectures over active learning, despite their positive perceptions of interactive methods. Takele (2020), further supported this, revealing that the pressure to cover content quickly reduces opportunities for meaningful engagement. Science subjects often require hands-on experimentation and discussion, which are time-consuming compared to conventional lecture methods. Trang and Tran (2025), added that such pressures contribute to emotional strain among teachers, who must adapt their instructional strategies to balance curriculum demands with effective interaction.
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The Field report shows, student engagement was indicated by 52.9% of respondents as a major obstacle. 
Through Interview, one of the head teachers shared;
‘‘It sometimes occurs in the learning sessions students to poorly engage. It can be due to lack of intrinsic motivation. I always insist my teachers to discover the learning needs of every student so as to motivate them and teach them accordingly. In this, many teachers fail to fully engage the students by showing them that what they are learning is important to them’’ (Interview, HT, School D, 10/04/2025).
The information from Focus Group Discussion cemented the concept. One of the students said;
‘‘Some teachers are concentrating on the few good performing students and leave the large group behind; we feel isolated and they demoralize us. The teachers’ attitude and overall classroom environment do not motivate us to engage better’’ (FGD, Student, School E, 11/04/2025).
Aga (2023), identified student disengagement as a critical challenge, noting that poor handling of student relations and motivation diminishes teachers’ willingness to adopt active learning. Pilipenkoet al., (2019), also found that students’ psychological and cognitive difficulties hinder skill acquisition, making interactive methods less effective. Le et al., (2018), further explained that without structured collaborative processes, disengagement and free-riding undermine group-based learning. Moreover, when students show limited enthusiasm or reluctance to participate, interactive teaching methods become less effective. This disengagement may stem from various factors such as language barriers, low motivation, or insufficient foundational knowledge. The lack of active participation not only weakens the impact of interactive techniques but also hampers the formation of a collaborative learning environment that is crucial for success in science education.
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It was found that, 56.9% of teachers pointed to inadequate professional development opportunities as a challenge. 
Through Interview, one head teacher remarked:
“We discovered that our classroom teachers need to be equipped with adequate knowledge on teaching regularly after observing some constraints. Teachers who are not trained in effective teaching practices struggle to engage students and foster positive learning environments. The Internal School Quality Assurance Team is responsible for this task in my school’’ (Interview, HT, School F, 14/04/2025).
The information from Focus Group Discussion revealed almost similar view. One of the students shared;
‘‘Some of our teachers are less proficient in selecting a required teaching technique. It sometimes happens, instead of using Role Play the teacher opts to use Group Discussion’’ (FGD, Student, School C, 19/03/2025).
The above responses show that teachers lacking up-to-date training in interactive pedagogy are less likely to implement student-centered teaching methods effectively. This gap in professional capacity means that even when resources and conducive class sizes are available, teachers may struggle to create engaging, inquiry-based science lessons. Continuous professional development is essential for equipping teachers with strategies that align with modern education standards and diverse learner needs.
The finding aligns with Vyalikovaet al., (2019), emphasized that insufficient training in motivational and communicative competencies limits teachers’ ability to foster engagement, particularly in science. Aga (2023) also highlighted that inadequate training in teaching strategies reduces motivation to employ active learning. Similarly, Menistie (2023) found that lack of professional development contributes to teachers’ reliance on traditional methods despite recognizing the benefits of interactive approaches.
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It was revealed that 43.1% of the teachers highlighted poor classroom design as a hindrance to effective interaction. 
By using Interview, one head teacher stated:
“Our classrooms are too small and poorly arranged. There is no space to move around or organize group work properly.” (Interview, HT, School B, 18/03/2025).
Further information from Focus Group Discussion revealed similar view. One of the students had this to share;
‘‘Our school compound is very limited. The classrooms are smaller and the rate of interactions is minimal. We need sometimes to play some sports and games but it is impossible’’ (FGD, Student, School I, 17/04/2025).
Msuya (2022), noted that poor infrastructural support in schools limits the implementation of innovative teaching methods. Mamaile and Omodan (2023), also stressed that inadequate classroom environments hinder effective interaction, recommending better space management as a solution. Vyalikovaet al., (2019), further argued that even well-trained teachers face difficulties in facilitating hands-on science activities without adaptable learning spaces. Moreover, overcrowded classrooms, poorly arranged, or lack of flexible seating make it difficult to organize group discussions, laboratory setups, or hands-on activities. A physical learning environment that does not support movement, collaboration, or experimentation significantly undermines the application of interactive techniques, especially in practical science teaching. Redesigning learning spaces to promote flexibility and interaction is thus crucial for enhancing teaching effectiveness.
interaction is meaningful and well-structured to support learning.
Summary of major findings
The findings revealed that teacher-student interaction teaching techniques face several challenges during implementations including 
Limited Resources. The absence of adequate instructional materials, laboratory equipment, and digital tools restricts teachers’ ability to apply the best interactive and learner-centered methods.
Large Classes. It was found that when classrooms are overcrowded, it becomes difficult for teachers to give individual attention, monitor group activities, or conduct interactive experiments effectively. 
Time Constraints and Pressure to Cover the Syllabus. The demand to complete the curriculum within a limited academic year discourages innovation in teaching, leading teachers to prioritize content coverage over interactive learning, which negatively affects students’ deeper understanding of scientific concepts.
Lack of Student Participation and Interest. It happens due to various reasons such as teacher’s competence in the selected teaching techniques, classroom situations and students’ engagement readiness. The lack of active participation not only weakens the impact of interactive techniques but also hampers the formation of a collaborative learning environment that is crucial for success in science education.
Therefore, through this study it was seen that if these challenges are solved, many schools will improve in quality education in district, regional and national level.
Conclusion
The study concludes that, the observed challenges imped the quality in teaching and learning process. Therefore, teachers should find the effective teaching technique that will suit the needs of the students so as to meet curricular objectives. Moreover, it is important to recognize the need for continued research and evaluation to refine and adapt the teaching techniques to the specific environment of Zanzibar classrooms.
Recommendation
The country’s development greatly depends on quality of its education system. Given the findings of this study, it is recommended that the government, through the Ministry of Education Science and Technology, collaborate with other education stakeholders including Non-Government Organizations and private institutions to provide schools with more funding to foster an environment that is favorable to effective teaching and learning. Also, the planed in-service training programs ought to be started and maintained at the school level to enhance teachers' subject-matter expertise and pedagogical abilities. Classroom teachers should be made aware of current teaching techniques through various workshops that are government initiated with calculated incentives and rewards. This will improve the overall teaching and learning processes.
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