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Abstract 

This study used an explanatory sequential mixed-methods design. This strategy first establishes quantitative empirical patterns, then uses qualitative exploration to contextualize and explain those trends. The first quantitative phase used a quasi-experimental, cross-sectional differential design to examine differences in student achievement among different class sizes and a correlational predictive design to map teacher morale. In the next qualitative phase, phenomenological semi-structured interviews and naturalistic classroom observations were used to uncover the instructional and psychological intricacies embedded in the statistical models. 
Population and Sample Determination 
The target population consisted of all science students and serving science teachers in the senior secondary schools in MoBSE Educational Region 1 (Banjul and Kanifing Municipalities) and Region 2 (West Coast Region). These sites are the economic core of The Gambia, both urban and peri-urban, where the problem of classroom overcrowding is most severe as a result of rapid demographic changes. 
A multi-stage stratified random sampling procedure was employed: 
1. Initially, twelve (12) public and government-aided senior secondary schools were identified and stratified based on their current enrolment densities (six with chronic large cohorts and six with structurally managed small sections). 
2. A stratified random sample of 360 Grade 11 science students (180 from reduced classes and 180 from large classes) was selected from these strata using school registry lists. 
3. At the same time, 80 science teachers (including Physics, Chemistry and Biology instructors from the selected institutions) were enrolled to complete the psychometric morale instrument. 
4. From this teacher cohort 12 educators were selected using purposive sampling for in-depth qualitative interviewing based on years of experience and extreme classroom density profiles. 
Instrumentation. 

1. Integrated Science Achievement Test (ISAT) 
Student cognitive outcomes were measured using the ISAT, a standardized 50 item multiple choice and short answer instrument developed by the researchers. The test items were based on the West African Examinations Council (WAEC) core syllabus benchmarks for Grade 11 Physics, Chemistry and Biology. The items were designed to assess higher-order cognitive domains in Bloom's Revised Taxonomy, such as scientific analysis, data interpretation, and conceptual application, rather than simple recall of facts. 

2. Scale of Science Teachers’ Morale and Efficacy (STMES) 
The STMES was adapted from the Maslach Burnout Inventory (MBI) and the Bandura Teacher Self-Efficacy Scale to measure teacher well-being. The 30-item instrument was developed with a 5-point Likert response scale from 1 (Strongly Disagree) to 5 (Strongly Agree) and included three validated subscales: 
● Instructional Effectiveness (e.g., confidence in conducting lab experiments, addressing student misconceptions) 
● Workload Satisfaction (e.g., perceived fairness and manageability of grading, lesson planning and administrative requirements) 
● Professional Burnout (e.g., emotional exhaustion, fatigue of daily teaching). 

3. Qualitative Instrument 
Qualitative protocols consisted of a semi-structured interview schedule that focused on pedagogical adaptations in response to overcrowding, and a structured classroom observation matrix to record the frequency of student-cantered activities, time lost to disciplinary management, and levels of student engagement. 
Reliability and Validity 
To ensure construct and content validity, the ISAT items and the STMES scale dimensions were reviewed in detail by a panel of expert science educators from the University of The Gambia and senior curriculum specialists from MoBSE. Internal consistency metrics were derived from a pilot study conducted in two SSS institutions which were not sampled. The reliability coefficient for the ISAT was calculated using the Kuder-Richardson Formula 20 (KR-20 = .84). Cronbach’s alpha (\alpha) coefficients were calculated for the STMES subscales: Instructional Efficacy (\alpha = 0.81), Workload Satisfaction (\alpha = 0.79), and Professional Burnout (\alpha = 0.86). The statistics confirmed high internal reliability of the measurement instruments. 
Data collection methods 
Data was collected during the academic term for a continuous period of 10 weeks. Official administrative clearances were received from MoBSE and the heads of individual schools. Quantitative instruments were administered under standardized conditions: students completed the ISAT in a supervised 90-minute session, and the STMES surveys were distributed to teachers during departmental meetings. 
Once the quantitative data were safely collected, the researchers moved to the qualitative phase, conducting the 12 semi-structured interviews in private staff rooms. The interviews were audio recorded with explicit permission and lasted approximately 45-60 minutes. Two researchers unobtrusively observed classrooms for two instructional cycles per school to reduce observer effects. 
Statement of Ethics 
The study conformed to international ethical protocols for research involving human subjects. Institutional approval was obtained and written informed consent was obtained from all participating teachers and school administrators. Parent consent forms were sent out and returned for students and students gave verbal assent before the tests were administered. To strictly preserve anonymity, alphanumeric codes were assigned to all participants, schools and raw datasets. All physical and digital files were stored in password encrypted databases, with access limited to the principal research team. 
Methods of Data Analysis 
Statistical analysis software was used to process, code and clean the quantitative data. Descriptive statistics (means, standard deviations, skewness and kurtosis) confirmed normal distribution profiles. To test Research Question 1, independent samples t-tests were used to compare mean academic scores between the two class-size cohorts, with Cohen's d calculated to measure effect sizes. To analyze Research Question 2, ordinary least squares (OLS) multiple regression models were used with class size as the primary predictor variable, controlling for demographic covariates, and the STMES subscales as the dependent variables. 
Qualitative data were analyzed through thematic analysis with a concurrent inductive-deductive coding matrix. Audio recordings were transcribed verbatim, read and coded multiple times to generate initial codes, descriptive sub-themes and overarching analytical themes that demonstrated the quantitative models. 
5. Outcomes and conclusions 
Demographic and Descriptive Characterization 
The final sample included 360 students and 80 science teachers. In the student sample, 52% were female and 48% were male. The mean enrolment density was 31.4 students (SD = 3.2) for the "Reduced Class Size" cohort and 64.8 students (SD = 6.9) for the "Large Class Size" cohort. The teacher participants were evenly spread across the science tracks: 28 taught Physics, 27 taught Chemistry and 25 taught Biology. Average teaching experience was 7.4 years (SD = 4.1). 
Research Question 1: Student Academic Achievement and Class Size 
An independent samples t-test was conducted on the total ISAT scores and on each of the science subject dimensions to explore the effect of class size on cognitive achievement. The data satisfied all assumptions for parametric testing including normality and homogeneity of variance (Levene’s test p > .05).

[image: ]Figure 1: Conceptual Framework showing the systemic impact of class size on science education outcomes. 
4. Methodology 
Research Design 
This investigation employed an explanatory sequential mixed-methods design, an approach wherein quantitative empirical patterns are established first, followed by qualitative exploration to contextualize and explain those trends. The initial quantitative phase utilized a quasi-experimental, cross-sectional differential design to evaluate differences in student achievement across distinct class sizes and a correlational predictive design to map teacher morale. The subsequent qualitative phase leveraged phenomenological semi-structured interviews and naturalistic classroom observations to unpack the instructional and psychological nuances underlying the statistical models.
Population and Sample Selection
The target population comprised all senior secondary school science students and practicing science teachers within MoBSE Educational Region 1 (Banjul and Kanifing Municipalities) and Region 2 (West Coast Region). These regions represent the urban and peri-urban economic spine of The Gambia, where classroom overcrowding is most acute due to rapid demographic migration.
A multi-stage stratified random sampling procedure was carried out:
1.   First, twelve (12) public and government-aided senior secondary schools were selected and stratified based on their prevailing enrolment densities (six characterized by chronically large cohorts and six containing structurally managed, smaller sections).
2.    Within these strata, a total of 360 Grade 11 science students (180 from reduced classes and 180 from large classes) were randomly selected using school registry lists.
3.   Simultaneously, 80 science teachers (comprising instructors of Physics, Chemistry, and Biology across the selected institutions) were enrolled to complete the psychometric morale instrument.
4.   From this teacher cohort, 12 educators were selected via purposive sampling for in-depth qualitative interviewing based on their years of experience and extreme classroom density profiles.
Instrumentation
1. Integrated Science Achievement Test (ISAT)
Student cognitive outcomes were measured using the ISAT, a 50-item standardized multiple-choice and short-answer instrument developed by the researchers. The test items were closely aligned with the West African Examinations Council (WAEC) core syllabus benchmarks for Grade 11 Physics, Chemistry, and Biology. The items specifically targeted higher-order cognitive domains within Bloom’s Revised Taxonomy, focusing on scientific analysis, data interpretation, and conceptual application, rather than simple factual recall.
2. Science Teacher Morale and Efficacy Scale (STMES)
To quantify teacher well-being, the STMES was constructed by adapting elements from the Maslach Burnout Inventory (MBI) and the Bandura Teacher Self-Efficacy Scale. The 30-item instrument used a 5-point Likert response format (ranging from 1 = Strongly Disagree to 5 = Agree), partitioned into three validated subscales:
●   Instructional Efficacy (e.g., confidence in conducting laboratory experiments and managing student misconceptions)
● Workload Satisfaction (e.g., perceived fairness and manageability of grading, lesson planning, and administrative requirements)
● Professional Burnout (e.g., experiences of emotional exhaustion and daily teaching fatigue).
3. Qualitative Tools
Qualitative protocols included a semi-structured interview schedule focused on pedagogical adjustments under overcrowding and a structured classroom observation matrix to track the frequency of student-centered activities, time lost to disciplinary management, and student engagement levels.
Validity and Reliability
To ensure construct and content validity, the ISAT items and STMES scale dimensions were thoroughly reviewed by a panel of expert science educators from the University of The Gambia and senior curriculum specialists from MoBSE. A pilot study was conducted in two non-sampled SSS institutions to calculate internal consistency metrics. The reliability coefficient for the ISAT was established via Kuder-Richardson Formula 20 (KR\text {-}20 = 0.84). For the STMES subscales, Cronbach's alpha (\alpha) coefficients were computed as follows: Instructional Efficacy (\alpha = 0.81), Workload Satisfaction (\alpha = 0.79), and Professional Burnout (\alpha
= 0.86). These statistics confirmed that the measurement instruments possessed high internal reliability.
Data Collection Procedures
Data collection took place over a continuous 10-week period during the academic term. Formal administrative clearances were secured from MoBSE and individual school heads. The quantitative instruments were administered under standardized conditions: the ISAT was completed by students during a supervised 90-minute session, while the STMES surveys were distributed to teachers during departmental meetings.
Once the quantitative data were securely compiled, the researchers conducted the qualitative phase, executing the 12 semi-structured interviews in private staff rooms. Each interview lasted approximately 45 to 60 minutes and was audio-recorded with explicit permission. Classroom observations were conducted unobtrusively by two researchers over two instructional cycles per school to minimize observer effects.
Ethical Considerations
The study adhered strictly to international ethical protocols for human subjects’ research. Institutional approval was obtained, and written informed consent was secured from all participating teachers and school administrators. For students, parental consent forms were distributed and returned, supplemented by verbal student assent prior to test administration. Anonymity was strictly preserved by assigning alphanumeric codes to all participants, schools, and raw datasets. All physical and digital files were stored in password-encrypted databases accessible only to the principal research team.
Data Analysis Techniques
Quantitative data were cleaned, coded, and processed using statistical analysis software. Descriptive statistics (means, standard deviations, skewness, and kurtosis) were computed to confirm normal distribution profiles. Research Question 1 was analyzed using independent samples t-tests to evaluate the differences in mean academic scores between the two class-size cohorts, supplemented by Cohen's d computations to determine effect sizes. Research Question 2 was evaluated using ordinary least squares (OLS) multiple regression models, where class size functioned as the primary predictor variable alongside demographic covariates, and the STMES subscales served as the dependent variables.
Qualitative data were analysed using thematic analysis via a concurrent inductive-deductive coding matrix. Audio recordings were transcribed verbatim, subjected to iterative reading cycles, and categorized into initial codes, descriptive sub-themes, and overarching analytical themes that illustrated the quantitative models.
5. Results and Findings
Demographic and Descriptive Characterization
The final analysed sample consisted of 360 students and 80 science teachers. Within the student sample, 52% were female and 48% were male. The average enrolment density for the "Reduced Class Size" cohort was 31.4 students (SD = 3.2), while the "Large Class Size" cohort exhibited an average density of 64.8 students (SD = 6.9). Among the teacher participants, the distribution across science tracks was balanced: 28 taught Physics, 27 Chemistry, and 25 Biology. The mean teaching experience was 7.4 years (SD = 4.1).
Research Question 1: Class Size and Student Academic Achievement
To evaluate the impact of class size on cognitive achievement, an independent samples t-test was conducted on the total ISAT scores and across the individual science subject dimensions. The data met all necessary assumptions for parametric testing, including normality and homogeneity of variance (Levene’s test p > .05).

Table 1: Independent Samples t-test Results for Student Achievement Scores by Class Size 
	Assessme
nt Metric 
	Class 
Condition 
	N 
	Mean 
Score (%) 
	SD 
	t-value 
	df 
	p-value 
	Cohen’s d

	Physics 
Score 
	Reduced 
(\le 35) 
	180 
	68.42 
	11.23 
	8.41 
	358 
	< .001 
	0.89 

	 
	Large (> 
55) 
	180 
	51.15 
	13.45 
	 
	 
	 
	 

	Chemistr y Score 
	Reduced 
(\le 35) 
	180 
	65.18 
	10.54 
	7.92 
	358 
	< .001 
	0.83 

	 
	Large (> 
55) 
	180 
	49.32 
	12.11 
	 
	 
	 
	 

	Assessme
nt Metric 
	Class 
Condition 
	N 
	Mean 
Score (%) 
	SD 
	t-value 
	df 
	p-value 
	Cohen’s d

	Biology 
Score 
	Reduced 
(\le 35) 
	180 
	72.35 
	9.88 
	9.14 
	358 
	< .001 
	0.96 

	 
	Large (> 
55) 
	180 
	55.47 
	11.36 
	 
	 
	 
	 

	Total 
ISAT 
Score 
	Reduced 
(\le 35) 
	180 
	68.65 
	10.55 
	9.85 
	358 
	< .001 
	1.04 

	 
	Large (> 
55) 
	180 
	51.98 
	12.31 
	 
	 
	 
	 


The statistical results in Table 1 reveal a highly significant difference across all performance markers. The total mean ISAT score for students within reduced classes (M = 68.65\%, SD = 10.55\%) was substantially higher than the mean score of peers situated in large, overcrowded classes (M = 51.98\%, SD = 12.31\%). This difference was statistically significant (t(358) = 9.85, p < .001). The calculated Cohen’s d coefficient of 1.04 indicates a massive educational effect size, meaning the average student in a reduced class outperformed their counterpart in an overcrowded section by more than one full standard deviation. Consequently, the null hypothesis (H_01) was rejected.
Research Question 2: Class Size and Teacher Morale
To assess the predictive relationship between class size and the distinct dimensions of science teacher morale, three separate ordinary least squares (OLS) multiple regression models were constructed. In each model, the specific assignment of class sizes to teachers (treated as a continuous numerical variable based on their average teaching load) served as the primary independent predictor. Control covariates included the teacher's gender, years of teaching experience, and weekly instructional hours.
Table 2: Multiple Regression Models Predicting Dimensions of Teacher Morale 
	Dependen
t 
Variables 
(Morale Dimensio ns) 
	Predictor 
Variable 
	Unstandar dized B 
	Std. Error 
	Standardi zed \beta 
	t-value 
	p-value 
	Model 
R^2 
	Model F 

	Model A: Instructio nal Efficacy 
	Constant 
	4.621 
	0.312 
	 
	14.81 
	< .001 
	0.385 
	F(4, 75) = 
11.75, p <
.001 

	 
	Class 
Size 
	-0.038 
	0.007 
	-0.492 
	-5.43 
	< .001 
	 
	 

	 
	Years Exp. 
	0.021 
	0.009 
	0.185 
	2.33 
	.022 
	 
	 

	Model B: 
Workload
	Constant 
 
	4.895 
	0.284 
	 
	17.24 
	< .001 
	0.512 
	F(4, 75) = 
19.64, p <

	Dependen
t 
Variables 
(Morale Dimensio ns) 
	Predictor 
Variable 
	Unstandar dized B 
	Std. Error 
	Standardi zed \beta 
	t-value 
	p-value 
	Model 
R^2 
	Model F 

	Satisfacti on 
	
	
	
	
	
	
	
	.001 

	 
	Class 
Size 
	-0.052 
	0.006 
	-0.614 
	-8.67 
	< .001 
	 
	 

	 
	Weekly 
Hrs 
	-0.014 
	0.005 
	-0.198 
	-2.80 
	.007 
	 
	 

	Model C: Professio nal 
Burnout 
	Constant 
	1.120 
	0.415 
	 
	2.70 
	.009 
	0.564 
	F(4, 75) = 
24.28, p <
.001 

	 
	Class 
Size 
	0.061 
	0.008 
	0.685 
	7.63 
	< .001 
	 
	 

	 
	Years Exp. 
	-0.018 
	0.007 
	-0.154 
	-2.57 
	.012 
	 
	 


The regression metrics reported in Table 2 demonstrate that class size is a powerful, statistically significant predictor of all dimensions of science teacher morale, leading to the rejection of the second null hypothesis (H02). ● The finding of Model A showed that class size was strongly and negatively related with Instructional Efficacy (\beta = -0.492, t = -5.43, p < .001). That is, the more students there are in a classroom, the less competent a teacher feels about his/her instructional ability. ● Class size had a very strong negative effect on Workload Satisfaction in Model B (β = -0.614, t = -8.67, p < .001). 

● Conversely, Model C demonstrated that class size was a significant positive predictor of Professional Burnout (β = 0.685, t = 7.63, p < .001). This corroborates the finding that larger classes directly contribute to emotional exhaustion and occupational fatigue among Gambian science educators. 
Research Question 3: Lived Experiences of Science Teachers (Qualitative) 
The semi-structured interview transcripts and observation notes were thematically analysed and three major analytical themes were identified that explained the quantitative findings. 
Theme 1: The Death of Constructivist Inquiry and Laboratory Practical Work 
Teachers with large sections say explicitly that high enrolment means they have to abandon student-led laboratory experiments. As one experienced Chemistry teacher said:
When I have 67 students in one lab period, I cannot run a proper titration practical. There aren't enough bottles of reagents and, more importantly, I cannot guarantee safety. But if a group spills concentrated acid because they’re overcrowded, it’s a disaster.” So, I make it a teacher demonstration or just write the steps on the blackboard. They copy it but they don't understand the chemistry. 
Classroom observations confirmed this statement, revealing that 85% of the instructional time in large sections was spent on passive lecturing and overcoming physical space constraints. Students were often crammed together on benches and were unable to write on their own or to pay attention. 
Theme 2: The burden of continuous assessment 
Continuous assessment was recognized as a key contributor to occupational fatigue, with its weight. Under the MoBSE system, teachers are expected to have multiple formative assessment scores for each student every term. “A biology teacher explained the math of their burnout:
"I teach four sections of Grade 11 Biology and each section has a minimum of 60 students. That’s 240 lab reports or scripts to check each week. If I spend only three minutes marking each paper, that adds up to 12 hours of extra marking out of normal school hours. I am always sleepy. “I have stopped asking complex, analytical essay questions and now ask simple true/false questions just to manage through the workload.” 
Such a change in assessment strategy is the direct explanation for the decline in student performance on the ISAT, which specifically targets higher-order analytical reasoning. Overcrowding unintentionally discourages teachers from increasing the cognitive depth of their formative assessment to keep grading manageable. 
Theme 3: Chronic Discipline Problems and Low Instructional Self-Efficacy 
Teachers told of feelings of professional isolation and diminished efficacy in large classes, where they are unable to build meaningful instructional relationships with students. A Physics teacher said:
"I know exactly who is struggling with vector resolution or kinematics in a class of 30. I can stop and coach them.” But in a class of 65, students at the back are invisible. They talk. They turn off. They sleep. Half the lesson I'm yelling to get them back in order. At the end of the day, my voice is gone, my morale is down and I feel like a policeman instead of a science teacher. 
6. Discussion Contextual Integration and Comparative Synthesis 
Empirical findings of this study show that Class Size Reduction (CSR) has a significant effect on both students’ cognitive achievement and teachers’ morale in Gambian senior secondary schools. This quantitative finding that students in reduced classes significantly outperformed students in large classes (d = 1.04) is contrary to the claims of Western researchers such as Hattie (2005), who claimed that class size reductions provide only marginal, structurally minor academic benefits. 
The fundamental contextual differences in the definition of “large classes” explain this divergence. Class size interventions in high-resource global settings tend to compare differences between 18 and 25 students with little change to the pedagogical model. However, in the case of developing education systems such as that of The Gambia, this transition from an overcrowded classroom (>55 students) to a reduced class (\le 35 students) is a fundamental qualitative change in the learning environment, from one of extreme structural constraint to a functional space for real learning to take place. 
These findings strongly corroborate Zyngier’s (2014) synthesis that smaller learning environments yield significant returns for historically marginalized, lower socioeconomic student demographics. The FQSE policy attracted a large number of first-generation secondary students to public schools by removing financial barriers. These students require intensive, highly individualized instructional support and immediate formative feedback to close baseline learning gaps. 
The smaller class size allows the teacher the structural bandwidth to provide this individualized scaffolding, which meets the core requirements of Vygotsky’s Social Constructivist paradigm. In contrast, when these vulnerable students are placed in overcrowded classrooms, they are effectively cut off from instructional support, resulting in the depressed academic scores seen in the large-class cohort. 
The robust empirical validation of the Job Demands-Resources (JD-R) theory is demonstrated by the strong predictive relationships established between class size expansion and the degradation of teacher morale (regression models). Overcrowded classrooms in Gambian SSS institutions are a serious job demand that depletes teachers’ psychological and emotional energy. 
The high professional burnout scores (\beta = 0.685) found in the quantitative phase are explained by the qualitative accounts of grading burnout, constraints of the physical laboratory, and stress from behavioural management. The internal motivation of a teacher decreases when their instructional effectiveness gets worse because they are compelled to stop doing practical laboratory work and interactive teaching. This finding highlights the significance of class size not just as an administrative measure but as an important structural feature that affects teacher well-being and, therefore, the retention of qualified science teachers nationwide. 
7. Summary 
The study provides conclusive empirical evidence that classroom overcrowding is a critical structural bottleneck that is undermining secondary science education in The Gambia. The country’s access-oriented policies, such as the Free Quality School Education (FQSE) initiative, have democratized access to senior secondary schools but the lack of parallel investments in physical infrastructure has led to acute classroom overcrowding. 
The resultant high student-to-teacher ratios have serious consequences on the academic performance of students in core science subjects and accelerate professional burnout among teachers. The mixed-methods evaluation indicates that smaller learning groups (≤ 35 students) result in significantly greater conceptual understanding and scientific analytical skills, while also protecting teacher mental health and feelings of instructional efficacy. 
In the end, reducing class sizes is not an alternative to improving teacher quality but a necessary structural requirement for teachers to be able to effectively implement modern, inquiry-based scientific pedagogies. 
8. Suggestions 
1. Strategic Infrastructural Expansion: The Ministry of Basic and Secondary Education (MoBSE) should prioritize capital funding for the construction of dedicated science wings, additional classrooms and modern laboratories in existing senior secondary schools, with a heavy focus on high-density urban areas within region 2. 
2. Strict Enrolment Caps: School management boards and regional educational directories should strictly enforce a cap of no more than 40 students per section for core laboratory science courses, ensuring a safe and manageable environment for scientific inquiry. 
3. Differentiated Teaching Assignments and Support: SSS administrators should modify teacher assignments to reduce the number of instructional sections or to provide grading assistants to teachers who are responsible for large student cohorts to alleviate professional burnout. 
4. Focused Professional Development: MoBSE should design and roll out specialized professional development modules on “large class pedagogy." Such workshops should offer group work, peer-assessment and micro-scale laboratory techniques to deliver the maximum learning quality even under sub-optimal teaching conditions at a low cost. 
9. Practice and Policy Implications 
The findings of this study have direct implications for educational policy and instructional practice. At the macro policy level, it highlights the limitations of access-centric educational planning that focuses on student enrolment with no assurance of corresponding investments in infrastructure. For policies such as FQSE to lead to real and sustainable human capital development in STEM disciplines, national planning frameworks need to ensure that access initiatives are balanced with rigorous quality-assurance benchmarks, especially in terms of class size and classroom density. 
This study calls for a redesign of continuous assessment protocols at the school level. Curriculum bodies such as WAEC and MoBSE should revisit the volume of formative assessment scores that should be required per term, as the current model inadvertently promotes mechanical, lower-order testing when applied to large classes. Finally, this study underscores the need for the University of The Gambia and Gambia College, as pre-service teacher training institutions, to train their future educators explicitly on how to manage large classrooms, thereby providing them with the pedagogical tools to cope with the realities of today’s West African classrooms. 
10. Limitations and Directions for Future Research 
While a rigorous mixed-methods approach was used in this study, several limitations should be noted. First, the sample was taken only from Senior Secondary Schools located in MoBSE Educational Regions 1 and 2. These regions have the highest overcrowding rates. However, the exclusion of rural schools in regions 3 through 6 limits the generalizability of the findings nationwide. Second, the study was a cross-sectional study, measuring the academic performance and teacher morale at one time. 
Longitudinal studies can be done to see if the benefits of smaller class size continue once students progress to higher-level education or the workforce. Research should also examine the cost-effectiveness of structural class size reductions in financial terms relative to other interventions such as digital learning tools or the hiring of specialized laboratory assistants for large classrooms.
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