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Abstract
Educational innovation requires evidence on which teaching strategies produce better outcomes.
This project examined three instructional methods using analysis of variance. The study design
ensured fair comparison of groups and generated insights relevant for practice.

The aim was to detect whether mean test scores differed across groups exposed to different
interventions. We applied one way ANOVA as a clear and accessible tool for this comparison.

The sample involved students distributed evenly across three cohorts. Careful preparation of data
and assumption checks safeguarded validity. Visual tools were designed to communicate findings
beyond technical audiences.

Results indicated significant differences between groups. Boxplots and mean plots clarified the
scale of these differences. Post hoc contrasts confirmed that two interventions outperformed the
baseline method.

The contribution of this project lies in combining robust analysis with visual storytelling. It shows
how academic results can be made clear to educators, parents, and policy makers.

Methodology
Design. We organized three parallel classes each assigned to a distinct teaching method. Students
were assessed with the same standardized test at the end of the term.

Data preparation. Scores were cleaned to remove errors and checked for plausible ranges.
Normality was inspected with histograms and QQ plots. Homogeneity of variance was assessed
with Levene test.

Statistical analysis. A one way ANOVA tested for overall group differences. Where assumptions
were not perfectly met, robust alternatives and bootstrapping were applied as sensitivity checks.

Effect sizes. We reported eta squared to summarize the share of variance explained by group
membership. Pairwise Cohen d values were also calculated to express the size of differences
between specific groups.

Ethical practice. Participation was voluntary, scores were anonymized, and reporting focused on
group means rather than individual performance. This aligned with ethical guidance for educational
research.

Results
Descriptive statistics. Group A scored around seventy two on average, group B around seventy
eight, and group C around eighty one. Figure one shows the distribution of scores for each group.

ANOVA output. The analysis returned a statistically significant F ratio, confirming that not all group
means were equal. Table one summarizes the sums of squares, degrees of freedom, mean
squares, and p value.
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Boxplots in Figure two display group medians and variability. Group C exhibited higher median and
tighter spread, suggesting consistent benefits of the intervention.

Mean plot with confidence intervals in Figure three highlights the magnitude of differences. The non
overlapping intervals between group A and the other two groups reinforce statistical significance.

Post hoc analysis, illustrated in Figure four, confirmed that groups B and C significantly
outperformed group A, while the difference between B and C was smaller and not statistically
significant.

Figure 1. Distribution of scores by group.
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Figure 2. Boxplots of scores by group.

Figure 3. Group means with confidence intervals.



Page 5

Figure 4. Post hoc group means.

Conclusion
The project confirmed that teaching methods matter. Both guided feedback and added practice
improved scores compared to traditional lectures.

The value of ANOVA here is its clarity. It provides a single test for group differences and directs
attention to where improvements occur.

The findings support investment in active learning strategies. Schools can prioritize methods that
blend instruction with practice and feedback.

Limitations include the single term scope and potential contextual effects. Results should be
replicated in other settings and over longer periods.

Future work should connect immediate test scores with long term retention and student
engagement. This will help validate the sustainability of the benefits observed.

Executive Summary
The question was whether different ways of teaching lead to different results. We compared three
groups of students each taught with a different method. At the end, all students took the same test.

The analysis showed that students in group B and group C scored higher than those in group A.
This means that the teaching methods used in groups B and C were more effective.

Pictures of the data helped explain the results. The boxplots showed that scores in group C were
consistently higher. The bar chart of means confirmed clear differences.
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For teachers and parents the message is simple. Certain teaching methods gave students a real
advantage. Using them more widely can help raise achievement.

The next step is to test these methods in more classes and over longer time. If the results hold,
schools can update programs to give every student access to more effective learning.
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