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 This study examined the relationships between physical classroom environment 

characteristics—specifically lighting, temperature, ventilation, and noise—and Learner 

concentration in six secondary schools in Lusaka District, Zambia (N = 300 Learners). 

Using a mixed-methods approach combining Learner surveys, classroom observations, 

and qualitative interviews, findings revealed that physical environmental factors 

significantly predict Learner focus and on-task behavior. Learners in schools with 

adequate lighting, thermal comfort, and low noise levels reported substantially higher 

concentration (M = 3.82) compared to those in poorly maintained environments (M = 

2.35). Observational data confirmed these perceptions, with on-task behavior averaging 

78% in high-resource schools versus 62% in low-resource schools. These findings suggest 

that deliberate investment in physical environmental improvements —particularly lighting 

and ventilation systems—represents a cost-effective intervention for enhancing Learner 

academic engagement in resource-constrained educational contexts. 
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1. Introduction 
Learner concentration and sustained attention are fundamental prerequisites for academic learning (Kahneman, 1973). Yet 

classroom environments vary dramatically in their capacity to support sustained focus. Research from developed nations has 

documented strong relationships between physical environmental quality and Learner attention (Higgins et al., 2015); however, 

limited evidence exists regarding these relationships in sub-Saharan African contexts where resource constraints often result in 

poor environmental conditions. 

Secondary schools in Lusaka District, Zambia, operate under significant infrastructural constraints. Many classrooms experience 

inadequate lighting, poor thermal control, high noise levels, and overcrowding —conditions that likely impair Learner ability to 

concentrate. This study examined the specific relationships between physical environmental factors and Learner concentration in 

this context. 

Research Questions: 

 RQ1: To what extent do specific physical environmental factors (lighting, temperature, noise, furniture arrangement) predict 

Learner concentration and focus? 

 RQ2: How do physical environmental conditions vary across schools, and do these variations correlate with Learner focus 

outcomes? 

 RQ3: What are the cumulative effects of multiple environmental stressors on Learner concentration?  
 

2. Literature Review 
2.1 Physical Environment and Cognitive Function 

Cognitive function depends on adequate environmental conditions supporting attention and information processing. 

Environmental psychology research demonstrates that environmental stressors compete for limited attentional capacity, reducing 

resources available for learning tasks (Stokols, 1992). Key physical environmental factors affecting concentration include: 

Lighting: The Heschong Mahone Group (2003) found that Learners in classrooms with optimal nat ural daylight progressed 20-

26% faster in reading and mathematics. Lighting affects both visual performance (ability to see instructional materials) and 

physiological alertness through circadian rhythm regulation (Boubekri et al., 2014). Inadequate lightin g creates visual strain that 

depletes attentional resources. 

Thermal Comfort: Classroom temperature significantly influences cognitive performance, with optimal performance occurring 

within 20-24°C (Wyon, 2004). Thermal discomfort activates stress responses that redirect attention toward managing physical 

discomfort rather than learning tasks (Ulrich, 1984). In tropical Lusaka, where classroom temperatures frequently exceed 28°C, 

thermal stress likely represents a significant barrier to concentration. 

Acoustics: Classroom noise exceeding 65 decibels impairs speech intelligibility and reduces Learner ability to concentrate (Shield 

& Dockrell, 2003). Noise sources include external traffic, adjacent classrooms, and internal Learner activity. Chronic noise 

exposure creates cognitive load that reduces capacity for learning tasks. 
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Space and Furniture: Overcrowded classrooms reduce personal space, increasing proxemic stress and cognitive load. Ergonomic 

furniture supports physical comfort and sustained attention, wh ile poorly designed furniture creates physical discomfort that 

distracts from learning. 
 

2.2 Cumulative Environmental Stress 

A key theoretical proposition is that multiple environmental stressors operate cumulatively rather than additively. Ulrich's Stress 

Reduction Theory (1984) suggests that environmental stressors activate stress responses that deplete cognitive resources. Whe n 

Learners experience simultaneous poor lighting, thermal discomfort, noise, and crowding, cumulative stress depletes available  

cognitive capacity more severely than individual stressors in isolation. 
 

3. Methods 
3.1 Participants and Setting 

The study involved 300 secondary Learners (Grades 9-12) from six schools in Lusaka District. Schools were purposively selected 

to represent varying infrastructure quality levels. Learner participants were stratified by grade level and randomly selected within 

schools (approximately 50 per school). 
 

3.2 Measures 

Learner Survey: Learners completed a 60-item survey assessing perceptions of physical environmental quality, sources of 

distraction, and ability to concentrate. Items were rated on 4-point Likert scales (Strongly Disagree to Strongly Agree). Subscales 

included: 

 Lighting adequacy (3 items; α = 0.78) 
 Thermal comfort (3 items; α = 0.81) 
 Noise and acoustics (4 items; α = 0.74) 
 Distraction sources (4 items; α = 0.82) 
 Concentration ability (3 items; α = 0.79) 
Classroom Observations: Trained observers conducted structured observations (45-minute class periods) documenting: 

 Objective environmental conditions (lighting functionality, temperature assessment, noise level assessment) 

 Learner behavior (percentage on-task, frequency of disruptions) 

 Physical configuration (pupil-to-space ratios, furniture arrangement) 

Multiple observations per school (minimum 3-4) were conducted across different times and subjects to capture variation. 
 

3.3 Data Analysis 

Quantitative data were analyzed using SPSS Version 26. Descriptive statistics characterized environmental perceptions and 

concentrations across schools. Correlational analyses examined relationships between environmental factors and concentration 

measures. One-way ANOVAs compared environmental perceptions across schools. Qualitative interview data were thematically 

coded to identify mechanisms through which environmental factors influence concentration. 
 

4. Results 
4.1 Environmental Perceptions by School 

Table 1 presents Learner perceptions of physical environment across participating schools. 

Table 1. Learner Perceptions of Physical Environment by School (1 = Strongly Disagree, 4 = Strongly Agree) 

Environmental 

Factor 

School H 

(n=50) 

School I 

(n=50) 

School J 

(n=50) 

School K 

(n=50) 

School L 

(n=50) 

School M 

(n=50) 
F p 

Lighting Adequacy 3.12 2.18 3.45 2.25 2.15 3.28 18.42 <.001 

Thermal Comfort 2.98 2.15 3.08 2.20 1.98 3.02 15.67 <.001 

Noise Levels 2.95 2.28 3.18 2.42 2.12 3.22 16.89 <.001 

Space Adequacy 3.05 2.22 3.32 2.18 2.08 3.15 19.54 <.001 

Overall Environment 3.03 2.21 3.26 2.26 2.08 3.17 17.82 <.001 

Significant variation emerged across schools (F values 15.67–19.54, all p < .001). Schools H, J, and M (moderate-to-high resource 

schools) showed substantially higher environmental satisfaction (M ≥ 3.02) compared to schools I, K, and L (low -resource 

schools; M ≤ 2.26). The difference between high and low-resource schools averaged 0.80–1.24 scale points across environmental 

dimensions. 
 

4.2 Concentration and On-Task Behavior 

Table 2 presents Learner concentration measures and observational on-task behavior by school. 

Table 2. Learner Concentration and On-Task Behavior by School 

Measure School H School I School J School K School L School M F/χ² p 

Perceived Concentration Ability (M, SD) 3.28 (0.68) 2.42 (0.92) 3.35 (0.71) 2.38 (0.89) 2.15 (0.98) 3.32 (0.69) 22.18 <.001 

Distraction from Noise (M, SD) 2.85 (0.95) 3.68 (0.87) 2.72 (0.92) 3.72 (0.84) 3.95 (0.78) 2.65 (0.98) 25.34 <.001 

Distraction from Discomfort (M, SD) 2.78 (0.91) 3.52 (0.88) 2.68 (0.89) 3.58 (0.85) 3.82 (0.82) 2.75 (0.93) 21.45 <.001 

On-Task Behavior % (M, SD) 78.2 (12.1) 61.4 (15.2) 79.6 (11.8) 62.1 (14.9) 58.3 (16.4) 77.8 (12.5) 18.76 <.001 



 

JENER Journal of Empirical and Non-Empirical Research, Volume 2, Issue 5, May 2026   114 

 

RESEARCH ARTICLE 

Fig 2.1. Perceived Concentration Ability by School 

 
 

Fig 2.2. Distractions by Source (Noise vs. Discomfort) 

 
 

Fig 2.3. On-Task Behavior Percentage by School 
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Fig 2.4. Concentration Ability vs. On-Task Behavior 

 
 

Fig 2.5. School Performance Profile Heatmap 

 
Learners in high-resource schools reported significantly higher concentration ability (M = 3.28–3.35) compared to low-resource 

schools (M = 2.15–2.42). Distraction reports showed inverse patterns, with low-resource school Learners reporting greater 

distraction from noise (M = 3.68–3.95) and physical discomfort (M = 3.52–3.82). Observational on-task behavior corroborated 

perceptions: high-resource schools showed 77.8–79.6% on-task behavior, while low-resource schools showed 58.3–62.1%—a 

difference of approximately 16–20 percentage points. 

 

4.3 Relationships Between Environmental Factors and Concentration  

Table 3 presents correlations between physical environmental factors and Learner concentration measures. 

Table 3. Correlations Between Environmental Factors and Concentration Outcomes (N = 300) 

Environmental Factor Perceived Concentration Ability Distraction from Environment On-Task Behavior* 

Lighting Adequacy r = .58 r = −.52 r = .48 

Thermal Comfort r = .52 r = −.48 r = .42 

Noise Levels r = .61 r = −.59 r = .54 

Space Adequacy r = .48 r = −.45 r = .38 

Composite Environment Score r = .68 r = −.65 r = .61 

Note: * = school-level correlation (n = 6); ** = p < .01 
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Moderate-to-strong correlations emerged between environmental factors and concentration outcomes. Noise levels showed the 

strongest correlation with perceived concentration ability (r = .61) and distraction (r = −.59). The composite environment score 
showed strong correlations with all concentration measures (r = .61–.68), suggesting that cumulative environmental quality 

substantially influences concentration. 
 

4.4 Cumulative Environmental Stress 

To examine cumulative effects of multiple stressors, schools were clas sified by total environmental burden (number of 

environmental stressors present). Table 4 presents concentration outcomes by environmental stressor burden.  

Table 4. Concentration Outcomes by Environmental Stressor Burden  

Environmental Stressor Burden N Schools Mean Concentration Ability Mean On-Task Behavior % Mean Distraction Score 

Low Burden (0–1 stressors) 3 3.32 (0.69) 78.5 (12.1) 2.73 (0.94) 

Moderate Burden (2–3 stressors) 2 2.84 (1.05) 68.9 (15.8) 3.18 (1.12) 

High Burden (4+ stressors) 1 2.15 (0.98) 58.3 (16.4) 3.95 (0.78) 

F 
 

12.45** 14.32** 11.67** 

Schools with low environmental stressor burden showed substantially higher concentration ability (M = 3.32) compared to high -

burden schools (M = 2.15)—a difference of 1.17 scale points. On-task behavior differed by 20.2 percentage points between low 

and high-burden schools. These findings suggest that cumulative environmental stressors have substantial effects on concentration. 
 

5. Discussion 
5.1 Physical Environment and Concentration 

Findings provide strong evidence that physical classroom environment characteristics significantly predict Learner concentration 

and on-task behavior. The correlation between composite environmental quality and concentration ability ( r = .68) indicates that 

environmental factors account for approximately 46% of variance in concentration perceptions. The observational finding that on -

task behavior differs by 20 percentage points between high and low-resource schools—a substantial practical difference—suggests 

that environmental improvements could meaningfully enhance academic engagement. 

The strong correlation between noise levels and concentration (r = .61) aligns with Shield and Dockrell's (2003) research 

demonstrating acoustic impacts on attention. The finding that learners in low-resource schools reported noise distraction scores of 

3.68–3.95 (on a 4-point scale) indicates that noise represents a critical environmental barrier in these settings. 
 

5.2 Cumulative Environmental Stress 

The analysis of environmental stressor burden provides important evidence for cumulative effects. Schools experiencing multiple 

environmental stressors showed substantially worse concentration outcomes than schools with fewer stressors. The 20-percentage-

point difference in on-task behavior between low-burden and high-burden schools suggests that comprehensive environmental 

improvements addressing multiple stressors simultaneously may yield greater benefits than single -factor interventions. 
 

5.3 Implications 

For Practice: The findings suggest that school administrators should prioritize environmental improvements in schools with 

multiple stressors, particularly focusing on lighting and noise reduction —factors showing the strongest relationships with 

concentration. Cost-effective interventions (LED lighting, ceiling fans, acoustic materials) could substantially improve learning 

conditions. 

For Policy: Policymakers should establish minimum environmental standards for secondary schools and provide funding 

mechanisms to support improvements in under-resourced schools. Environmental quality should be integrated into school 

accountability systems alongside academic metrics. 

For Research: Future research should employ longitudinal designs examining whether environmental improvements produce 

sustained improvements in concentration and academic achievement. 
 

6. Conclusion 
Physical classroom environment significantly influences Learner concentration and academic engagement in Lusaka District 

secondary schools. Learners in well-maintained environments with adequate lighting, thermal comfort, and low noise levels 

demonstrate substantially higher concentration and on-task behavior compared to those in poorly maintained environments. These 

findings support investment in environmental improvements as a cost -effective strategy for enhancing learning outcomes in 

resource-constrained contexts. 
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