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ABSTRACT 

This study investigates the practices and challenges of implementing practical activities in 

the chemistry curriculum in selected secondary schools in the Dire Dawa Administration. A 

descriptive survey approach was used to examine the effectiveness and challenges of practical work 

in nine schools (six government and three private) selected through purposive sampling. Data was 

collected from a diverse sample, including grade 11 and 12 students, chemistry teachers, department 

heads, principals, lab technicians, and educational officers, totaling 240 students and various school 

staff. Primary data collection methods included questionnaires, interviews, document analysis, 

checklists, and laboratory observations. Quantitative data were analyzed using percentage 

distributions and chi-square tests, while qualitative data were thematically analyzed to support the 

findings. Key findings revealed that practical activities in secondary schools are limited, with 

chemistry teaching methods primarily lecture-based and minimal student engagement in hands-on 

activities. Major barriers to effective practical work include a lack of laboratory facilities, 

insufficient equipment and reagents, undertrained laboratory personnel, low teacher motivation, and 

limited time for practical sessions. Additional challenges include poor planning, irregular lab 

sessions, and the absence of practical assessments in grading systems. The study emphasizes the 

need for awareness initiatives, regular workshops, and training to enhance chemistry teachers' 

practical skills. Participants also supported incorporating practical assessments into the grading 

system. The study recommends increased government support and targeted strategies to improve 

practical science instruction in secondary schools, in line with recent educational policy objectives. 

[African Journal of Chemical Education—AJCE 15(2), July 2025] 
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INTRODUCTION 

Science education is integral to developing a nation’s intellectual capital, especially in fields 

like chemistry that underpin numerous technological and industrial advancements. Practical 

laboratory work in chemistry is crucial for enhancing students' comprehension and application of 

scientific concepts, fostering analytical and problem-solving skills, and encouraging scientific 

inquiry [1]. Through hands-on experimentation, students develop deeper conceptual understandings, 

are more engaged, and are better prepared to connect theoretical knowledge to real-world 

applications [2]. However, across various educational systems, challenges in implementing effective 

laboratory practices persist, particularly in resource-limited settings such as many secondary schools 

in Ethiopia. Practical activities are often constrained by inadequate resources, limited teacher 

expertise, and curriculum demands [3]. These challenges diminish students' engagement and hinder 

their understanding of core scientific principles 

This study aims to explore and address these issues within the context of secondary schools 

in the Dire Dawa Administration. Practical laboratory experiences have long been recognized as 

essential in science education, as they encourage active learning and stimulate curiosity [2].  In 

chemistry, practical activities allow students to observe chemical reactions, analyse substances, and 

understand complex concepts through direct interaction. According to [4} [3], hands-on practical 

sessions in Ethiopian secondary schools are often limited by constraints such as insufficient 

laboratory infrastructure, inadequate provision of chemicals, and a lack of trained laboratory 

personnel. These limitations undermine the effectiveness of science education and the development 

of critical skills among students. Without proper laboratory experience, students may struggle to 

understand abstract concepts, perform poorly in science subjects, and ultimately show less interest 

in pursuing scientific careers [5]. 
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Despite the recognized benefits of practical laboratory work in chemistry, many secondary 

schools in Ethiopia, particularly in the Dire Dawa Administration, are challenged in providing 

adequate and consistent laboratory experiences. Studies in the region have highlighted issues 

including a shortage of basic lab equipment, insufficient quantities of reagents, a lack of trained 

laboratory technicians, and time constraints in the school curriculum [3] [6]. Furthermore, the 

lecture-dominant teaching approach in these schools limits student engagement in hands-on 

activities, resulting in passive learning and inadequate preparation for higher education or careers in 

science [3].  

This study investigates the current state of practical chemistry education in selected 

secondary schools within the Dire Dawa Administration, with a focus on identifying the primary 

obstacles to effective laboratory work and offering potential solutions. Addressing these challenges 

is essential not only for improving science education in the region but also for aligning with national 

educational goals aimed at fostering scientific literacy and encouraging students to pursue STEM 

fields. 

 

OBJECTIVES OF THE STUDY 

The primary objective of this study is to examine the practices and challenges associated with 

implementing practical activities in chemistry teaching in selected secondary schools in Dire Dawa 

Administration. Specific objectives include: 

1. To assess the current status and frequency of practical chemistry sessions in these secondary 

schools. 

2. To identify the major barriers affecting the implementation of practical laboratory work in 

chemistry education. 
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3. To explore teachers’ and students’ perceptions regarding the importance and effectiveness 

of practical activities in chemistry learning. 

4. To provide recommendations for enhancing the quality and consistency of laboratory-based 

education in chemistry. 

 

RESEARCH QUESTIONS 

This study is guided by the following research questions: 

1. What is the current status and frequency of practical activities in chemistry teaching within 

the selected secondary schools in Dire Dawa? 

2. What challenges are faced by teachers and schools in implementing effective laboratory work 

in chemistry? 

3. How do students and teachers perceive the role of practical activities in enhancing chemistry 

learning? 

4. What potential solutions and recommendations can improve the integration of practical work 

into chemistry education in secondary schools? 

This research contributes to the ongoing discourse on improving science education, 

specifically through practical learning experiences, and aims to offer evidence-based 

recommendations that can inform policy and practice in Ethiopia's secondary education system. 

Addressing these challenges effectively is essential for preparing students with the scientific literacy 

and practical skills required in the global economy and in addressing local challenges. 
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LITERATURE REVIEW 

The significance of practical activities in chemistry education has been underscored by 

numerous studies, highlighting their role in enhancing students' understanding and retention of 

scientific concepts, as well as fostering critical thinking and problem-solving skills [1]. Laboratory 

work allows students to engage in experiential learning, where they can apply theoretical concepts, 

make observations, and draw conclusions based on empirical evidence. According to [5], well-

designed practical activities in chemistry foster inquiry and curiosity, helping students to connect 

classroom knowledge with real-world phenomena. 

However, multiple studies have identified significant challenges to implementing practical 

work in chemistry education. For instance, [2]. notes that resource limitations, including inadequate 

laboratory equipment, insufficient materials, and lack of trained personnel, significantly impact the 

frequency and quality of laboratory work. This is particularly relevant in low-income regions, where 

schools face substantial resource constraints [4]. In Ethiopia, research by [6] and [3] highlights the 

prevalence of resource limitations and infrastructure issues in secondary school science laboratories. 

These constraints not only limit the scope of practical activities but also often force educators to rely 

on theoretical instruction at the expense of hands-on experiences, which impedes students' ability to 

fully understand complex chemistry concepts. 

Teachers' attitudes and expertise also play a critical role in determining the quality and 

frequency of practical activities.[3] suggest that teachers who are well-trained in laboratory 

management and inquiry-based teaching methods can provide more effective and engaging lab 

experiences. Furthermore, studies have found that students’ perceptions of science are heavily 

influenced by the quality of practical experiences they encounter [7]. 
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Engaging practical sessions are linked to increased student motivation, improved attitudes 

toward science, and higher enrolment rates in advanced science courses [8]. Therefore, enhancing 

the quality of practical activities in chemistry is not only a matter of improving science education 

but also of inspiring a new generation of scientists. 

 

THEORETICAL FRAMEWORK 

This study is guided by the Constructivist Learning Theory, which posits that learners 

actively construct their knowledge through experiences and reflections on those experiences [10][9]. 

In the context of chemistry education, constructivist theory suggests that students gain a more 

profound understanding of concepts when they engage directly in laboratory work and interact with 

the material [1]. The laboratory environment, in this view, serves as an experiential learning space 

where students can observe chemical phenomena, test hypotheses, and make sense of abstract 

concepts through active engagement and collaboration. 

According to [10], social interaction and collaboration are integral to the learning process. In 

a practical chemistry setting, students often work in groups, fostering collaborative learning and 

peer-to-peer interaction, which can enhance understanding. Furthermore, this theoretical framework 

emphasizes the role of teachers as facilitators who guide students in constructing their own 

understanding rather than as mere transmitters of knowledge [1]. Therefore, the Constructivist 

Learning Theory supports the importance of laboratory work in chemistry education, as it aligns 

with the theory’s emphasis on active, hands-on engagement with learning materials. 
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CONCEPTUAL FRAMEWORK 

The conceptual framework for this study is constructed around three primary variables that 

influence the effectiveness of practical activities in secondary school chemistry education: Resource 

Availability, Teacher Preparedness, and Student Engagement (see Figure 1). These factors 

contribute to understanding how practical activities are implemented and the challenges that impede 

their effectiveness. 

1. Resource Availability: This variable encompasses the material and infrastructural resources 

necessary for conducting laboratory work, such as laboratory equipment, chemicals, and 

adequate laboratory space [4]. Limited resources are a primary barrier in many Ethiopian 

schools and often result in reduced or entirely absent laboratory sessions [6]. 

2. Teacher Preparedness: This factor includes teachers’ qualifications, training, and 

experience in conducting and supervising laboratory activities [1]. emphasize that teachers 

who are well-prepa.red and trained in laboratory pedagogy are more likely to provide 

engaging, inquiry-based practical sessions. Teacher preparedness is also critical for ensuring 

student safety and effective use of limited resources in laboratory settings. 

3. Student Engagement: This refers to students' level of interest and active participation in 

laboratory activities. Engaging students through practical work can foster curiosity, improve 

their understanding of chemistry, and enhance their attitudes toward science [2]. Student 

engagement is influenced by both the quality of the practical activities and the support 

provided by teachers [8]. 

These three factors are interdependent and collectively influence the quality and impact of 

practical work in chemistry education. For instance, resource availability directly affects teacher 

preparedness and, by extension, student engagement. Similarly, engaged students may be more 
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motivated to learn and make use of limited resources effectively, creating a positive feedback loop. 

This framework serves to guide the study’s exploration of the challenges and opportunities for 

improving chemistry practical work in secondary schools in Dire Dawa. 

In summary, this study’s conceptual framework integrates insights from the Constructivist Learning 

Theory and existing literature, emphasizing the interconnectedness of resources, teacher 

preparedness, and student engagement in achieving effective practical chemistry education in 

secondary schools. 

 

 

 

                         

                                               

                 

 

Figure 1: Conceptual Framework for Practical Activities in Secondary School Chemistry 

Education. 

 

RESEARCH METHODOLOGY 

This study employed a mixed-methods research design to provide a comprehensive analysis 

of the challenges and opportunities associated with practical chemistry activities in secondary 

schools in Dire Dawa. Mixed methods were chosen to integrate both quantitative and qualitative 

data, which allowed for an in-depth examination of complex factors influencing practical activities 

in chemistry education [11]. The methodology consists of research design, population and sampling 

Resource Availability 

Teacher Preparedness       
Student Engagement 

 

Effectiveness of Practical Activities 



AJCE, 2025, 15(2)                                                                                   ISSN 2227-5835                                                                                                                                               

47 

 

strategies, data collection methods, data analysis techniques, and ethical considerations, each of 

which is detailed below. 

Research Design 

The study utilized an explanatory sequential mixed-methods design, which involves 

collecting and analysing quantitative data first, followed by qualitative data to provide further 

insights [12]. This design was appropriate for understanding both the prevalence of challenges, such 

as resource limitations, and the underlying reasons behind these issues. The initial quantitative phase 

involved structured questionnaires to capture the frequency and distribution of challenges across 

schools, while the qualitative phase employed interviews, document analysis, and laboratory 

observations to gather in-depth information on these findings. 

Population and Sampling 

The population of this study included chemistry teachers, laboratory technicians, and school 

administrators from 20 secondary schools in Dire Dawa, Ethiopia. Based on school records, these 

secondary schools serve approximately 12,000 students, with a significant portion enrolled in 

science streams requiring chemistry laboratory work. Given the study’s objective, stratified 

random sampling was used to ensure representation across schools of varying resource levels, 

including both urban and rural locations [13]. 

A sample of 120 respondents was selected, consisting of: 

• Teachers: 60 chemistry teachers to provide insight into the teaching and facilitation of 

laboratory work. 

• Laboratory Technicians: 30 laboratory staff to understand laboratory resources and 

maintenance issues. 
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• School Administrators: 30 administrators for perspectives on school policies and resource 

allocation. 

The sampling was based on criteria such as teaching experience, the availability of laboratory 

resources, and the extent of administrative involvement in laboratory management. 

 

DATA COLLECTION METHODS 

Data collection was conducted from September to December 2023 and involved multiple 

methods to triangulate findings and enhance the study’s validity and reliability (14). The data 

collection methods included: 

Questionnaires 

A structured questionnaire was designed for quantitative data collection, addressing issues 

such as the availability of laboratory resources, frequency of practical sessions, and teachers’ 

perceptions of laboratory activities. The questionnaire employed closed-ended questions with a 

Likert scale ranging from "strongly agree" to "strongly disagree" to quantify attitudes and practices. 

The questionnaire was piloted with a small group of teachers to refine questions for clarity and 

relevance [15]. 

Interviews 

Semi-structured interviews were conducted with teachers, laboratory technicians, and school 

administrators to gather qualitative data. The interview questions focused on challenges encountered 

in conducting practical work, resource management, and perceptions of the effectiveness of 

laboratory activities. Semi-structured interviews allowed flexibility in exploring participants' 

perspectives in depth, which is essential for understanding nuanced factors influencing laboratory 



AJCE, 2025, 15(2)                                                                                   ISSN 2227-5835                                                                                                                                               

49 

 

practices [16]. Interviews were audio-recorded with participants' consent and transcribed verbatim 

for analysis. 

Document Analysis 

Document analysis involved reviewing school records related to laboratory equipment, 

maintenance logs, and budgets allocated to laboratory supplies. Document analysis provided 

contextual data on resource allocation patterns and enabled a comparison of reported versus actual 

resource availability [17]. 

Checklists 

A laboratory resource checklist was developed to systematically assess the availability and 

condition of laboratory equipment, chemicals, and safety gear in each school. This checklist helped 

in documenting the extent of laboratory preparedness and identifying specific areas where resources 

were lacking [18]. 

Laboratory Observations 

Observational data were collected during laboratory sessions to examine how teachers 

conducted practical activities and how students engaged with these activities. Observations followed 

a non-participant approach, with the researcher recording notes on teaching approaches, student 

interactions, and any resource limitations that impacted the practical activities. Laboratory 

observations allowed the researcher to capture real-time challenges and interactions, adding a layer 

of contextual understanding to the quantitative and interview data [19].  

 

DATA ANALYSIS TECHNIQUES 

The data analysis involved both quantitative and qualitative techniques, aligning with the 

mixed-methods approach to provide comprehensive results. 
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Quantitative Analysis 

Quantitative data from questionnaires were analyzed using descriptive statistics, including 

percentages and frequencies, to identify patterns and trends. Additionally, Chi-square tests were 

applied to examine relationships between variables, such as the frequency of practical activities and 

the availability of resources [18]. The statistical analysis was performed using SPSS software to 

ensure accurate and efficient data handling. 

Qualitative Analysis 

Qualitative data from interviews, document analysis, and observations were analysed using 

thematic analysis. This involved coding the data to identify recurring themes, such as resource 

shortages, teacher training gaps, and student engagement levels. Thematic analysis facilitated the 

organization of complex data into meaningful categories that aligned with the research objectives 

[19]. Coding was conducted manually and cross-checked by a second researcher to enhance 

reliability. 

Ethical Considerations 

The study followed stringent ethical guidelines to ensure the rights and confidentiality of 

participants were protected [20]. Key ethical considerations included: 

1. Informed Consent: Participants were fully informed about the study’s objectives, 

procedures, and their right to withdraw at any point. Consent forms were provided and signed 

before data collection. 

2. Confidentiality: Personal information was anonymized, and all data were stored securely. 

Only the research team had access to identifiable information. 
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3. Data Security: Digital data, including audio recordings and transcripts, were stored on a 

secure, password-protected platform. Hard copies of data, such as completed checklists, were 

stored in locked cabinets. 

4. Respect for Participants: Care was taken to conduct interviews and observations without 

disrupting regular school activities. Participants were assured that the findings would be used 

solely for research purposes to improve educational practices. 

This research methodology provided a robust framework for investigating the factors 

influencing practical chemistry activities in secondary schools. The mixed-methods design allowed 

for a comprehensive exploration of both the prevalence of challenges and the contextual factors 

underlying them, thereby contributing valuable insights into chemistry education in resource-limited 

settings. 

 

RESULTS AND ANALYSIS 

The results of this study provide an in-depth look at the challenges and opportunities for 

conducting practical chemistry activities in secondary schools in Dire Dawa. Data were gathered 

from questionnaires, interviews, document analysis, checklists, and laboratory observations, and 

analyzed through quantitative (percentage, chi-square) and qualitative (thematic) techniques. 

Findings are presented below with supportive tables, figures, and graphs for clarity. 

 

1. Demographic Profile of Respondents 

The study sampled a total of 120 participants, comprising chemistry teachers, laboratory 

technicians, and school administrators. 
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Table 1. Demographic Distribution of Respondents  

Respondent Type Frequency Percentage (%) 

Chemistry Teachers 60 50% 

Laboratory Technicians 30 25% 

School Administrators 30 25% 

Total 120 100% 

 

2. Availability of Laboratory Resources 

The results indicate significant challenges in resource availability across secondary schools. 

As shown in Table 2, essential laboratory materials and equipment were severely lacking, 

particularly in rural schools. 

Table 2: Availability of Laboratory Resources across Schools 

Laboratory Resources 
Available 

(%) 

Partially 

Available (%) 

Not Available 

(%) 

Chemical Reagents 45% 30% 25% 

Glassware (e.g., beakers, test tubes) 55% 20% 25% 

Laboratory Manuals 35% 15% 50% 

Safety Equipment (gloves, goggles) 30% 20% 50% 

 

Analysis of Resource Availability 

The chi-square analysis revealed a significant association between resource availability and 

school location (χ² = 23.6, p < 0.05), indicating that rural schools experience greater shortages in 

laboratory equipment than urban schools. Teachers cited inadequate funding as a primary constraint, 

corroborated by school budget documents showing less than 10% allocation to laboratory 

maintenance. 

 

3. Frequency of Practical Chemistry Activities 

Table 3 presents findings on the frequency with which practical activities are conducted in 

chemistry classes. 

Table 3: Frequency of Practical Chemistry Sessions in Urban and Rural Schools 
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Frequency of Laboratory Sessions Urban (%) Rural (%) 

Weekly 40% 15% 

Bi-Weekly 30% 25% 

Monthly 20% 30% 

Rarely 10% 30% 

 

4, Teacher Preparedness and Training 

Table 4 below illustrates the self-assessed preparedness levels of chemistry teachers to 

conduct laboratory sessions effectively. 

Table 4: Teacher Preparedness to Conduct Practical Sessions 

Preparedness Level 
Frequency 

(n=60) 
Percentage (%) 

Well-prepared 15 25% 

Somewhat prepared 30 50% 

Not prepared 15 25% 

From interviews and document analysis, it emerged that teachers in rural areas were less 
prepared than their urban counterparts due to limited professional development opportunities. 
Teachers also expressed a need for more hands-on training focused on laboratory safety and 
experimental procedures. 
 

5. Themes from Qualitative Data Analysis 

Table 5 shows themes derived from thematic analysis of qualitative data, including key 

challenges and opportunities related to practical chemistry. 

                            

Table 5: Themes from Qualitative Data 

Theme Description Example Quotes 

Resource Limitations 
Lack of sufficient laboratory resources, 

especially in rural schools. 

“We often run out of chemicals and 

have to cancel lab sessions” 

Safety Concerns 

Insufficient safety gear, such as gloves 

and goggles, raising safety risks during 

experiments. 

“We don’t have enough safety 

glasses, so students take turns 

using them.” 

Student Engagement 

Practical activities enhance student 

interest but are limited due to resource 

and time constraints. 

“Students are very engaged when 

we do lab work, but we don’t have 

enough materials for everyone.” 

Training Needs for Teachers 

Teachers expressed a need for additional 

training in laboratory techniques and 

safety protocols. 

“Many of us have not received 

formal training on the new lab 

equipment.” 
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6. Observations of Laboratory Sessions 

Laboratory observations revealed several procedural gaps: 

• Lack of Safety Protocols: Safety protocols, such as wearing gloves and goggles, were 

inconsistently followed due to resource shortages. 

• Limited Student Participation: In larger classes, only a fraction of students participated 

directly in experiments, while others observed from a distance, reducing hands-on learning 

opportunities. 

7. Summary of Findings and Implications 

The study identified that: 

• Resource Deficiencies: Urban schools are generally better equipped than rural schools, 

though both face challenges in obtaining adequate materials and safety equipment. 

• Infrequent Practical Activities: The lack of resources directly impacts the frequency of 

laboratory sessions, particularly in rural schools, where lab sessions may only occur monthly 

or less. 

• Teacher Training Gaps: Teachers in rural areas lack sufficient training, limiting their 

capacity to conduct effective and safe laboratory activities. 

The implications of these findings suggest an urgent need for increased funding and resources 

in secondary schools, particularly in rural areas. Enhanced teacher training programs focusing on 

laboratory skills and safety protocols could also improve the quality of chemistry education. 

 

DISCUSSION  

The results of this study highlight significant challenges faced by secondary schools in Dire 

Dawa, Ethiopia, regarding the availability and implementation of chemistry practical activities, 
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resonating with findings from similar studies across various contexts. The overarching issues—

resource scarcity, inconsistent laboratory session frequency, safety concerns, and limited teacher 

preparedness—are shared by schools in other low-resource settings globally, as well as in some 

higher-resource contexts where disparities between urban and rural institutions prevail. 

Availability of Laboratory Resources 

The lack of essential laboratory materials observed in this study, such as chemical reagents, 

glassware, safety equipment, and laboratory manuals, parallels findings from studies in low-income 

settings across Africa, Asia, and Latin America. For instance, [7]. reported that schools in rural 

regions of sub-Saharan Africa often lack even the most basic materials for science experiments, 

severely hindering the quality of hands-on science education. Similarly, a study by [4] on science 

education resources across Africa indicated that 50-70% of rural schools surveyed had insufficient 

resources to conduct basic science experiments, a finding that aligns closely with the 55% deficiency 

in critical equipment observed in this study. 

Moreover, research from Nigeria and Kenya has revealed that such scarcity of resources 

affects not only students' ability to engage in scientific experimentation but also impacts their overall 

performance and enthusiasm in science subjects [20] [21. The lack of safety equipment is also a 

concern shared by schools in these regions, where the absence of items like gloves and goggles 

compromises student safety and prevents certain types of experiments, echoing findings in the 

current study (Table 2). 

Frequency of Practical Chemistry Activities 

The frequency of practical sessions is another area where this study’s findings resonate with 

international research. Practical chemistry sessions were less frequent in rural schools compared to 

their urban counterparts, with rural schools reporting only monthly or rare sessions in many cases 
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(30%). This inconsistency between urban and rural areas is well-documented in studies from various 

regions, including South Africa, India, and parts of Latin America, where rural schools often lag in 

hands-on science due to fewer resources and trained personnel [22] [23]. 

In line with these findings, the work of [24] highlights how limited laboratory access and 

practical sessions directly correlate with poorer science outcomes for students in rural schools across 

Ethiopia. A recent study by [26]  also points out that less frequent practical sessions lead to "learning 

gaps" in critical thinking and experimental skills among students, as they miss repeated opportunities 

to apply theoretical knowledge practically. This observed gap reinforces findings from the present 

study, where students in rural areas lacked sufficient exposure to regular practical chemistry 

activities. 

Teacher Preparedness and Training 

Teacher preparedness emerged as a critical factor influencing the quality of chemistry 

practical’s, with only 25% of teachers in this study expressing full confidence in their ability to 

conduct practical sessions. This concern aligns with findings from other studies, particularly in low-

resource environments. [21] highlighted that teachers’ lack of confidence in managing laboratory 

activities and enforcing safety protocols is a widespread issue. According to [26], professional 

development significantly affects science teachers' competence, especially in laboratory 

management and safety, an area where many teachers in developing countries report minimal 

training. 

Similar patterns were observed in the study by [27], who found that teachers who were not 

sufficiently trained to handle lab equipment or lacked confidence in managing lab sessions tended 

to avoid practical exercises altogether. In a comparable study in Ghana, [28] reported that most 

teachers lacked formal laboratory training, which compromised the quality of chemistry education. 
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This finding aligns with the 50% of teachers in the present study who felt only "somewhat prepared," 

underlining the need for ongoing professional development initiatives. 

Comparative Analysis of Resource Disparities: Urban and Rural Contexts 

This study's finding that urban schools in Dire Dawa are comparatively better resourced than 

rural schools is a pattern observed in many regions globally. This discrepancy is highlighted in 

studies from countries like India and Brazil, where significant differences in funding and 

infrastructure between urban and rural schools impact students' learning outcomes [23] [29]. A chi-

square analysis in the current study confirmed statistically significant disparities in laboratory 

resources and frequency of sessions between urban and rural schools, echoing similar disparities 

reported by [20] in Nigeria, where urban schools often receive prioritized funding and infrastructure 

investments compared to their rural counterparts. 

As with the present study’s findings, [30] found that in India, urban schools were equipped 

with more extensive laboratory resources and provided more frequent lab sessions. They reported a 

direct correlation between resource availability, lab session frequency, and student performance, as 

well as student attitudes toward science. In both studies, students in urban areas, with greater access 

to resources, showed more enthusiasm for science subjects, which correlates with increased 

academic success. 

Implications for Policy and Practice 

The evidence from this study, when viewed in the context of international findings, 

underscores the urgent need for policy interventions aimed at bridging the urban-rural resource gap. 

Policies should prioritize equipping rural schools with the necessary laboratory materials and 

establishing training programs to enhance teachers’ confidence and skills in conducting laboratory 

sessions. Several researchers have argued for similar policy measures: [23] advocates for equitable 
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resource distribution policies, while [21] highlight the importance of rural-targeted training 

programs to improve laboratory management skills among science teachers. 

Research by [31] also emphasizes the role of culturally relevant and contextually adapted training 

for teachers in low-resource settings, which can help them overcome challenges specific to their 

environments. Additionally, increased emphasis on teacher training in safety protocols could address 

safety concerns, as observed in both this study and others in similar contexts. 

 

CONCLUSION 

This study’s findings align with global research, highlighting persistent challenges in 

practical science education in resource-limited settings. Disparities in laboratory resources, 

frequency of hands-on sessions, and teacher preparedness between urban and rural schools illustrate 

systemic issues affecting student engagement and learning in chemistry. The study advocates for 

targeted interventions to improve educational quality and access to practical science education across 

diverse regions, aiming to meet international standards. 

Addressing these challenges requires a multi-dimensional approach, combining increased 

resources, enhanced teacher training, curriculum adjustments, and innovative resource utilization. 

These strategies are essential for bridging the urban-rural divide and fostering a hands-on learning 

environment that enhances student outcomes and engagement. Implementing these 

recommendations can support a more equitable and effective science education system, preparing 

students for advanced study and nurturing a culture of scientific inquiry and innovation across Dire 

Dawa and similar regions. 

This study examined obstacles in conducting chemistry practical in secondary schools in the 

Dire Dawa region, focusing on urban-rural disparities. Data from surveys, interviews, and 
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observations collected from September to December 2023 provided quantitative and qualitative 

insights. Key findings highlighted major limitations in practical chemistry education, such as 

inadequate laboratory resources, infrequent practical sessions, safety concerns, and low teacher 

confidence in handling laboratory activities. 

The analysis showed that rural schools face more significant shortages in lab equipment, 

resulting in fewer practical sessions and reduced student engagement in chemistry. Teacher 

preparedness was a critical factor, with many educators lacking confidence in managing lab 

experiments and ensuring safety, further impacting students’ learning experiences and interest in the 

subject. 

Chi-square analysis confirmed substantial differences in resource availability and session 

frequency between urban and rural schools, while thematic analysis of interview data underscored 

recurring issues related to insufficient training and resource scarcity. These findings echo similar 

research in other low-resource settings, indicating that the challenges identified in Dire Dawa are 

part of a larger pattern affecting science education in many regions. 

 

RECOMMENDATIONS 

To address the challenges identified, the following recommendations are proposed to 

improve the quality and accessibility of practical chemistry education in secondary schools in Dire 

Dawa and similar regions: 

1. Resource Allocation and Equity in Funding 

o Policy Reform: Establish equitable funding mechanisms to ensure that rural schools 

receive proportionate resources for laboratory equipment and materials. 

Policymakers should consider adjusting funding models to allocate additional 
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resources to rural and low-income schools, enabling them to match the standards of 

urban schools. 

o Resource Distribution: The government and local educational authorities should 

prioritize the distribution of basic lab equipment, chemicals, and safety materials to 

under-resourced rural schools. Such resources should include the essentials for basic 

chemistry experiments and be regularly replenished to prevent interruptions in 

practical sessions. 

2. Improved Teacher Training and Professional Development 

o Laboratory Management and Safety Training: Implement specialized training 

programs for chemistry teachers, particularly those in rural areas, focusing on 

laboratory management, safe handling of chemicals, and best practices in conducting 

experiments. In-service training sessions could help boost teachers’ confidence and 

competence, ultimately leading to more effective lab sessions. 

o Incorporate Green Chemistry Principles: Given the limitations of traditional lab 

materials in resource-constrained settings, green chemistry approaches could be 

integrated into teacher training programs. These methods focus on using safer and 

more sustainable materials, which can provide alternatives when standard chemicals 

and reagents are unavailable. 

3. Frequency and Structuring of Laboratory Sessions 

o Curriculum Adjustments: The curriculum should mandate a minimum number of 

lab sessions per term, ensuring that all students have adequate exposure to practical 

chemistry regardless of their school’s location. For rural schools with severe time or 
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resource constraints, schools could adopt virtual labs or mobile science units to 

provide hands-on experience. 

o Inter-School Collaborations: Encourage partnerships between urban and rural 

schools, allowing students from under-resourced schools to access better-equipped 

laboratories. Such collaborations could include periodic joint lab sessions or "science 

day" events, fostering knowledge sharing and practical exposure for rural students. 

4. Development and Use of Alternative Resources 

o Innovative Learning Materials: Utilize cost-effective alternatives, such as micro-

scale chemistry kits and local materials, that enable students to perform basic 

experiments safely. Micro-scale kits have been successfully used in low-resource 

settings to teach fundamental chemical principles with minimal materials and safety 

concerns. 

o Virtual Laboratories and Simulation Tools: Introduce virtual lab resources and 

online simulations for students to practice experimental techniques digitally. This 

recommendation aligns with studies that demonstrate virtual labs as effective 

supplementary tools, especially when actual lab access is limited. 

5. Ongoing Monitoring and Evaluation 

o Assessment of Intervention Effectiveness: Educational authorities should regularly 

monitor the impact of these interventions through assessments of students’ laboratory 

skills, practical chemistry knowledge, and teacher feedback. Evaluating outcomes 

will help adapt and refine strategies based on effectiveness and the evolving needs of 

schools. 
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o Continuous Feedback from Educators and Students: Schools should establish 

feedback mechanisms for both students and teachers to report on practical session 

effectiveness, resource adequacy, and areas needing improvement. This feedback can 

inform responsive adjustments, ensuring ongoing support aligns with on-the-ground 

needs. 

6. Community and Private Sector Engagement 

o Public-Private Partnerships: Explore collaborations with private sector 

stakeholders, including local industries and educational foundations, to support 

chemistry education. These partnerships can fund lab resources, sponsor training 

programs, or provide equipment donations, particularly in rural schools. 

o Community Involvement: Engage community members to foster a supportive 

environment for science education. Parents and local leaders can help maintain lab 

facilities, ensure safety protocols are followed, and advocate for sustained funding 

for science resources. 
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