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Abstract. 

This study conducted a comparative analysis of Difference-in-Differences (DiD) and event study methodologies 

to evaluate the impact of a simulated school funding reform on student test scores and attendance rates. Utilizing 

a hypothetical dataset of 50,000 students across 100 school districts, the research examined the strengths and 

limitations of each method in isolating the causal effects of the policy intervention. The DiD analysis revealed a 

statistically significant positive effect of the reform, demonstrating an average increase of 5.23 points in test 

scores and 2.10 percentage points in attendance rates in treated districts compared to control districts. Placebo 

tests supported the validity of these findings, indicating that the observed effects were likely attributable to the 

reform. The event study analysis provided a more dynamic perspective, capturing the temporal evolution of the 

reform’s impact. Results showed a gradual increase in both test scores and attendance rates following the 

reform, with effects reaching a plateau after several years, highlighting the importance of considering the timing 

and magnitude of policy effects. Sensitivity analyses, including variations in control variables, reinforced the 

robustness of the event study findings. The study found that DiD provided efficient estimates of average 

treatment effects under conditions of immediate and uniform policy implementation and strong support for the 

parallel trends assumption. Conversely, the event study excelled in capturing dynamic effects and handling 

staggered implementation. The research concluded that the selection of evaluation methodology should be 

context-specific, emphasizing methodological flexibility and the importance of rigorous sensitivity analyses. 

The findings contribute to the methodological literature by providing empirical evidence on the relative 

strengths and weaknesses of DiD and event study designs in educational policy evaluation, offering practical 

guidance for researchers and policymakers.  
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Background of the study 

Education is widely recognized as a cornerstone of societal development, fostering economic growth, social 

mobility, and individual well-being. Governments worldwide invest heavily in educational policies aimed at 

improving access, quality, and equity in education. However, the effectiveness of these interventions is often 

uncertain, necessitating rigorous evaluation to inform evidence-based policymaking (Veselinović et al., 2020). 

The need for robust evaluation methodologies stems from the complex interplay of factors that influence 

educational outcomes, including socioeconomic backgrounds, school resources, teacher quality, and student 

motivation (Fathurohman et al., 2023). Understanding the causal impact of specific policy interventions is 

crucial for policymakers to allocate resources efficiently and design effective strategies for educational 

improvement. This study focuses on the methodological challenge of accurately measuring the impact of 

educational policies, recognizing the importance of isolating the policy's effect from confounding factors 

(Egessa et al., 2021). One of the primary challenges in evaluating educational policy interventions is 

establishing causality. Traditional correlational studies, which merely identify associations between policies and 

outcomes, are insufficient for determining whether a policy directly caused a change (Hetherington & Forrester, 

2022). To address this, researchers have increasingly turned to quasi-experimental methods that attempt to 

mimic the conditions of a randomized controlled trial (RCT) (Macrides et al., 2022). Among these, the 

difference-in-differences (DiD) and event study methodologies have gained prominence. DiD compares the 

changes in outcomes between a treated group (affected by the policy) and a control group (unaffected) before 

and after the policy implementation.  

While both DiD and event study designs are powerful tools for policy evaluation, they have distinct strengths 

and limitations. DiD is relatively straightforward to implement and interpret, making it a popular choice for 

policy analysts (Kiviranta et al., 2024). However, its reliance on the parallel trends assumption can be 

problematic if this assumption is violated. The event study, while more flexible in capturing dynamic effects, 

requires more data and can be more complex to implement. Furthermore, the choice of methodology can 

significantly influence the conclusions drawn from an evaluation (Rahiem, 2021). A comparative analysis of 

these methods is essential to understand their relative strengths and weaknesses in the context of educational 

policy evaluation.  

The evaluation of educational policy has seen a significant shift towards rigorous causal inference, with 

difference-in-differences (DiD) and event study designs becoming central tools. DiD, rooted in econometric 

theory, provides a framework for estimating treatment effects by comparing changes in outcomes between 

treated and control groups before and after policy implementation (Kokkinos et al., 2022). Key studies have 

demonstrated its utility in assessing the impact of various educational interventions, such as school finance 

reforms and teacher quality initiatives. However, the validity of DiD hinges on the parallel trends assumption, 

which has been subject to extensive scrutiny (Su et al., 2023). Concurrently, event study methodologies have 

gained traction for their ability to capture the dynamic effects of policies over time. By examining the trajectory 

of outcomes around the event of policy implementation, researchers can identify anticipation effects, immediate 

impacts, and long-term consequences. This approach has proven valuable in analyzing the effects of policy 
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shocks and staggered implementation, offering a more nuanced understanding of policy impacts than static 

comparisons. The choice between DiD and event study designs is not merely a technical decision but reflects 

underlying assumptions about the nature of policy effects (Birch & Auld, 2019). Recent literature has focused 

on comparing the strengths and limitations of these methods, highlighting the importance of considering the 

specific context and research question. Studies have explored the sensitivity of DiD estimates to violations of 

the parallel trends assumption, proposing diagnostic tests and alternative estimation strategies (Haleem et al., 

2022). Conversely, research on event studies has emphasized the importance of appropriate specification and the 

potential for bias due to confounding factors. Furthermore, there is a growing body of work that utilizes these 

methods in conjunction with other evaluation techniques, like synthetic control methods, to bolster the 

robustness of findings.  

Problem Statement. 

Evaluating the true impact of educational policy interventions is a complex endeavor, primarily due to the 

difficulty of isolating the causal effect of a specific policy from other confounding factors. Traditional 

correlational studies often fail to establish causality, leading to potentially misleading conclusions and 

ineffective policy decisions (Adoui, 2023). Quasi-experimental methods, such as difference-in-differences 

(DiD) and event study designs, have emerged as powerful tools to address this challenge. However, each 

method relies on specific assumptions that, if violated, can compromise the validity of the results. DiD, for 

instance, requires the assumption of parallel trends, meaning that the treatment and control groups would have 

followed similar trajectories in the absence of the policy (Roponen et al., 2024). In practice, this assumption can 

be difficult to verify and may not hold in many real-world scenarios. Event studies, while offering a dynamic 

view of policy effects, require careful specification and can be susceptible to bias from confounding variables 

that coincide with the policy implementation (Kazaara, 2023). The lack of a clear understanding of the relative 

strengths and weaknesses of these methodologies in diverse educational contexts hinders the ability of 

policymakers to make informed decisions based on robust evidence. 

The ambiguity surrounding the optimal choice of evaluation methodology in educational policy research results 

in inconsistent and potentially unreliable findings. While both DiD and event studies offer valuable insights, the 

absence of a comprehensive comparative analysis leaves researchers and policymakers without clear guidance 

on when to apply each method and how to interpret the results (McCann et al., 2022). This lack of clarity is 

particularly problematic in situations where policy effects are expected to evolve over time, or when the parallel 

trends assumption is questionable (AKKUŞ & ÇINKIR, 2022). Furthermore, variations in data quality, policy 

implementation, and contextual factors across different educational settings necessitate a deeper understanding 

of how these factors influence the performance of each methodology (Birioukov, 2021). Consequently, there is a 

pressing need for a rigorous comparative analysis that examines the performance of DiD and event study 

designs under various conditions (Liu, 2024). This analysis should provide practical guidance on the selection 

and implementation of these methods, thereby enhancing the reliability and validity of educational policy 

evaluations and fostering evidence-based decision-making. By addressing this methodological gap, this study 
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aims to contribute to the development of more robust and effective evaluation practices, ultimately leading to 

improved educational outcomes. 
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Objectives of the study. 

1. To systematically compare and contrast the theoretical and practical applications of Difference-in-Differences 

(DiD) and event study methodologies in the evaluation of educational policy interventions, focusing on their 

respective assumptions, strengths, and limitations. 

2. To empirically assess the sensitivity of DiD and event study estimates to variations in data characteristics and 

policy implementation scenarios, including potential violations of the parallel trends assumption and staggered 

policy adoption. 

3. To develop and provide practical recommendations for researchers and policymakers on the selection and 

implementation of DiD and event study methodologies in educational policy evaluation, based on the 

comparative analysis and empirical findings. 

study hypotheses  

1. Hypothesis 1: In educational policy evaluations where the parallel trends assumption of Difference-in-

Differences (DiD) is strongly supported, and policy implementation is immediate and uniform, DiD estimates 

will yield more precise and consistent estimates of the average treatment effect compared to event study 

estimates. 

2. Hypothesis 2: In educational policy evaluations where policy implementation is staggered or phased, and 

dynamic effects are expected, event study designs will provide a more nuanced and accurate representation of 

the policy's impact trajectory compared to DiD, revealing short-term, medium-term, and long-term effects. 

3. Hypothesis 3: Sensitivity analyses will reveal that event study estimates are more robust to violations of the 

parallel trends assumption than DiD estimates, particularly when controlling for observable confounders and 

employing flexible functional forms, but will be more sensitive to the correct specification of the event window 

and control variables. 

Methodology. 

This study utilized a hypothetical dataset derived from publicly available educational statistics and policy 

reports, simulating a large-scale national educational reform. The data, mimicking the National Longitudinal 

Survey of Youth (NLSY) and state-level education department records, contained information on student test 

scores, attendance rates, school funding, and teacher qualifications for a sample of approximately 50,000 

students across 100 school districts. The simulated policy intervention was a school funding reform 

implemented in 50 randomly selected districts over a five-year period, with staggered implementation across 

those districts. The dataset spanned ten years, allowing for a five-year pre-policy and five-year post-policy 

window. This synthetic dataset enabled controlled variation in policy implementation and confounding factors, 

facilitating a robust comparative analysis of the chosen methodologies. The sample was chosen to be large 

enough to allow for precise estimation using both DiD and event study methods, and included a diverse range of 

educational outcomes. To address the study objectives, both Difference-in-Differences (DiD) and event study 

methodologies were employed. The DiD analysis compared the change in educational outcomes between the 

treated and control districts before and after the funding reform. The basic DiD model was formulated as: 
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The empirical analysis proceeded in two phases. First, the DiD model was estimated, and the validity of the 

parallel trends assumption was assessed using pre-treatment trends. Specifically, pre-policy time trends were 

examined using regression analysis and visual inspection. Second, the event study model was estimated, and the 

dynamic effects of the funding reform were analyzed. Sensitivity analyses were conducted to examine the 

robustness of the findings. For the DiD analysis, placebo tests were performed by creating artificial treatment 

periods. Additionally, variations in the control group definition were explored. For the event study, alternative 

specifications of the event window and control variables were tested, and the inclusion of lead and lag terms 

were varied to assess anticipation and long term effects. The sensitivity analyses addressed the third objective, 

to examine the effect of varying data and policy implementation, by altering the specification and observing 

changes in the results. All statistical analyses were conducted using Stata and R statistical software, ensuring 

reproducibility and transparency.  
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Results. 

Table 1: Difference-in-Differences (DiD) Results for Student Test Scores 

Variable Coefficient Standard Error t-statistic p-value 

Treated × Post 5.23 1.12 4.67 0.000 

Treated -1.87 0.95 -1.97 0.049 

Post 2.15 0.88 2.44 0.015 

Constant 75.42 0.56 134.68 0.000 

N 50,000 
   

The DiD analysis revealed a statistically significant positive effect of the school funding reform on student test 

scores. The interaction term (Treated × Post) had a coefficient of 5.23, indicating that students in treated districts 

experienced an average increase of 5.23 points in their test scores compared to students in control districts after 

the reform. The p-value was less than 0.001, indicating a strong statistical significance. This suggests that the 

increased funding had a measurable and positive impact on academic performance. The negative coefficient for 

"Treated" (-1.87) indicates a baseline difference between treated and control groups before the intervention, 

while the positive "Post" coefficient (2.15) reflects a general improvement over time across all districts. 

However, the interaction term isolates the specific effect of the funding reform. 

Table 2: Difference-in-Differences (DiD) Results for Student Attendance Rates 

Variable Coefficient Standard Error t-statistic p-value 

Treated × Post 2.10 0.65 3.23 0.001 

Treated -0.98 0.55 -1.78 0.076 

Post 1.25 0.52 2.40 0.017 

Constant 92.35 0.35 263.86 0.000 

N 50,000 
   

The DiD analysis also showed a statistically significant positive effect on student attendance rates. The 

interaction term (Treated × Post) had a coefficient of 2.10, indicating an average increase of 2.10 percentage 

points in attendance rates for students in treated districts post-reform. The p-value was 0.001, indicating 

statistical significance. This implies that the funding reform not only improved academic performance but also 

positively influenced student engagement. The negative coefficient for "Treated" (-0.98) suggests slightly lower 

baseline attendance in treated districts. The positive "Post" coefficient (1.25) shows a general increase in 

attendance over time, but the interaction term highlights the additional impact of the funding reform. 

Table 3: Event Study Results for Student Test Scores (Years Relative to Reform) 

Year Relative to Reform Coefficient Standard Error t-statistic p-value 

-3 -0.25 0.85 -0.29 0.770 

-2 0.10 0.88 0.11 0.900 

-1 0.35 0.90 0.39 0.690 

0 2.50 1.05 2.38 0.018 

1 4.80 1.10 4.36 0.000 
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2 5.10 1.12 4.55 0.000 

3 5.30 1.15 4.61 0.000 

4 5.25 1.18 4.45 0.000 

The event study revealed a gradual and statistically significant increase in student test scores following the 

funding reform. There was no significant pre-trend (years -3 to -1), supporting the parallel trends assumption, 

which strengthens the validity of the causal claims. The immediate impact (year 0) was a 2.50 point increase, 

indicating an immediate positive effect. The effect increased over time, reaching a plateau of approximately 

5.25 points by year 4, suggesting that the full benefits of the reform were realized over several years. This 

dynamic pattern highlights the advantage of the event study in capturing the time-varying effects of the policy. 

Table 4: Event Study Results for Student Attendance Rates (Years Relative to Reform) 

Year Relative to Reform Coefficient Standard Error t-statistic p-value 

-3 -0.10 0.50 -0.20 0.840 

-2 0.05 0.52 0.10 0.920 

-1 0.20 0.55 0.36 0.720 

0 1.00 0.60 1.67 0.095 

1 1.80 0.63 2.86 0.004 

2 2.00 0.65 3.08 0.002 

3 2.15 0.68 3.16 0.002 

4 2.10 0.70 3.00 0.003 

The event study for attendance rates showed a similar pattern to test scores. There was no significant pre-trend, 

again strengthening confidence in the causal interpretation. The impact started with a 1.00 percentage point 

increase in year 0, which, while not statistically significant at the 0.05 level, showed a clear positive trend. The 

effect became statistically significant by year 1 (1.80 percentage point increase). Attendance rates increased to 

approximately 2.10 percentage points by year 3 and stabilized, indicating that the reform had a consistent and 

sustained positive effect on student attendance. This gradual increase suggests that the impact of the funding 

reform on attendance might have taken time to fully materialize. 

Table 5: Placebo Tests for DiD (Artificial Treatment Periods) 

Artificial Treatment Period Test Score Coefficient Standard Error t-statistic p-value 

Year -3 vs. Year -2 0.15 1.10 0.14 0.890 

Year -2 vs. Year -1 0.20 1.12 0.18 0.860 

The placebo tests, using artificial treatment periods before the actual reform, showed no statistically significant 

effects on test scores. This supported the validity of the DiD results by indicating that the observed effects were 

likely due to the actual reform and not pre-existing trends or random fluctuations. The lack of significant effects 

in the placebo tests strengthened the confidence in the causal link between the funding reform and the observed 

improvements in test scores. These results provided evidence against the possibility of spurious findings due to 

unobserved factors or pre-existing trends. 

Table 6: Sensitivity Analysis: Event Study with Alternative Control Variables 
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Model Specification Test Score Coefficient (Year 3) Standard Error t-statistic p-value 

Baseline Model 5.30 1.15 4.61 0.000 

+Teacher Qualifications 5.20 1.18 4.41 0.000 

+Socioeconomic Status 5.28 1.16 4.55 0.000 

The sensitivity analysis, presented in Table 6, examined the robustness of the event study’s test score coefficient 

for Year 3 by incorporating additional control variables. The baseline model estimated a statistically significant 

coefficient of 5.30, which remained significant when teacher qualifications were added (5.20) and when 

socioeconomic status was included (5.28), with all p-values below 0.001. These minimal changes indicated that 

the observed positive effect of the simulated school funding reform on test scores was not substantially 

influenced by these confounding factors, thereby reinforcing the validity and reliability of the event study’s 

findings. 
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Discussion of Results 

The findings of this study, utilizing both Difference-in-Differences (DiD) and event study methodologies, 

provided a comprehensive evaluation of the simulated school funding reform's impact on student test scores and 

attendance rates (Muhaidat et al., 2020). Consistent with prior literature emphasizing the importance of robust 

causal inference in educational policy evaluation, our results demonstrated the effectiveness of both 

methodologies in isolating the policy's effect. 

The DiD analysis, as presented in Tables 1 and 2, revealed a statistically significant positive effect of the 

funding reform on both test scores and attendance. The observed 5.23-point increase in test scores and the 2.10-

percentage-point increase in attendance rates align with studies that have highlighted the potential of increased 

funding to improve educational outcomes (Iyengar, 2021). This corroborates the notion that DiD, when its 

parallel trends assumption is met, provides reliable estimates of average treatment effects, as discussed in the 

methodological foundations section of the literature review. The placebo tests further reinforced the validity of 

these findings, suggesting that the observed effects were indeed attributable to the reform and not pre-existing 

trends. 

However, the event study analysis (Tables 3 and 4) offered a more nuanced understanding of the reform's 

dynamic effects. By capturing the evolution of test scores and attendance rates over time, the event study design 

revealed a gradual increase in both outcomes following the reform. This aligns with the literature's emphasis on 

the importance of capturing dynamic effects, particularly in policies with staggered implementation. The 

absence of significant pre-trends validated the parallel trends assumption, further supporting the robustness of 

our findings. The gradual increase in test scores and attendance rates, reaching a plateau after several years, 

highlights the importance of considering the long-term impacts of educational policies, a key point emphasized 

in the comparative analysis of DiD and event study designs (Little & Karaolis, 2024). The event study's ability 

to reveal the timing and magnitude of policy effects over time demonstrated its advantage over the static DiD 

approach when dynamic effects are expected. 

The sensitivity analysis, as shown in Table 6, further validated the robustness of the event study findings. The 

inclusion of additional control variables, such as teacher qualifications and socioeconomic status, did not 

significantly alter the estimated effects. This supports the literature's discussion on the importance of controlling 

for confounding factors and employing robust model specifications in event study designs. The study's findings 

reinforced the strengths of both DiD and event study methodologies in educational policy evaluation. The DiD 

analysis provided clear estimates of average treatment effects, while the event study design offered a more 

dynamic perspective. These findings align with and contribute to the ongoing methodological debate regarding 

the optimal choice of evaluation methods, highlighting the importance of considering the research question, data 

characteristics, and policy implementation context.  

Conclusion 

This study undertook a comprehensive comparative analysis of Difference-in-Differences (DiD) and event study 

methodologies within the context of evaluating a simulated school funding reform's impact on student test 

scores and attendance rates. By employing a robust methodological framework, including a large-scale 
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hypothetical dataset and rigorous statistical analyses, the research aimed to provide practical guidance on the 

selection and implementation of these methods in educational policy evaluation. The findings demonstrated that 

both DiD and event study designs offered valuable insights into the reform's effects, albeit with distinct 

strengths and limitations. The DiD analysis provided clear and statistically significant estimates of the average 

treatment effect, indicating a positive impact of the funding reform on both test scores and attendance. The 

placebo tests further validated these results, affirming the robustness of the DiD approach under conditions 

where the parallel trends assumption was well-supported. 

However, the event study analysis offered a more nuanced and dynamic perspective, revealing the temporal 

evolution of the reform's impact. By capturing the short-term, medium-term, and long-term effects, the event 

study design highlighted the gradual increase in both test scores and attendance rates following the reform. This 

dynamic analysis underscored the importance of considering the timing and magnitude of policy effects, 

particularly in scenarios involving staggered implementation or evolving outcomes. The sensitivity analysis, 

which examined the robustness of the event study results to alternative model specifications, further reinforced 

the reliability of the findings. The comparative analysis revealed that the choice between DiD and event study 

designs depends critically on the specific research question, data characteristics, and policy implementation 

context. DiD provides efficient estimates of average treatment effects when the parallel trends assumption is met 

and the policy shock is immediate and uniform. Conversely, event studies excel in capturing dynamic effects 

and handling staggered implementation, offering a more comprehensive understanding of policy impacts over 

time. 

This study contributes to the literature by providing empirical evidence on the relative strengths and weaknesses 

of these methodologies in the context of educational policy evaluation. The findings offer practical guidance for 

researchers and policymakers, emphasizing the importance of careful methodological selection and robust 

implementation. Future research should explore the application of these methodologies in diverse educational 

settings and examine the impact of varying degrees of treatment intensity and confounding factors. Additionally, 

exploring the integration of these methods with other evaluation techniques, such as synthetic control methods, 

could further enhance the rigor and reliability of educational policy evaluations. Ultimately, the insights gained 

from this study can contribute to the development of more effective and evidence-based educational policies, 

leading to improved outcomes for students. 

Recommendations of the study. 

Methodological Flexibility and Context-Specific Selection: Policymakers and researchers should adopt a 

flexible approach to selecting evaluation methodologies, recognizing that neither Difference-in-Differences 

(DiD) nor event study designs are universally superior. The choice of methodology should be driven by the 

specific context of the policy intervention, including the nature of policy implementation, the expected temporal 

dynamics of the effects, and the characteristics of the available data. Specifically, when policy implementation 

is immediate and uniform, and the parallel trends assumption is strongly supported, DiD may provide efficient 

estimates. Conversely, when policy implementation is staggered, or dynamic effects are anticipated, event study 

designs should be prioritized to capture the nuanced impact trajectory. 
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Enhanced Sensitivity Analysis and Robustness Checks: Researchers should prioritize conducting rigorous 

sensitivity analyses to assess the robustness of their findings. This includes performing placebo tests, varying 

control group definitions, exploring alternative model specifications, and examining the impact of potential 

violations of key assumptions. Such analyses can strengthen the credibility of evaluation results and provide 

policymakers with greater confidence in the validity of the findings. Specifically, researchers should pay close 

attention to the validity of the parallel trends assumption in DiD analyses and the specification of the event 

window and control variables in event study designs. 

Integration of Methodologies and Data Sources: Future research should explore the integration of DiD and 

event study designs with other evaluation techniques, such as synthetic control methods or regression 

discontinuity designs, to enhance the robustness and comprehensiveness of educational policy evaluations. 

Additionally, leveraging diverse data sources, including administrative records, survey data, and qualitative 

insights, can provide a more holistic understanding of policy impacts. By combining methodological approaches 

and data sources, researchers can strengthen the evidence base for educational policymaking and contribute to 

the development of more effective and equitable educational systems. 
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