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Abstract 

Formative assessment is an ongoing process in which evidence of students’ learning is gathered and 

used to adjust teaching and learning before final evaluation. This research paper examines the effect 

of formative assessment on students’ learning outcomes through a quasi-experimental model using 

illustrative synthetic data. The review of literature indicates that formative assessment, particularly 

low-stakes quizzing, timely feedback, peer feedback, and opportunities for students to act on feedback, 

can support academic performance, although effects depend on implementation quality. A systematic 

review of higher education research found evidence supporting formative assessment and feedback for 

attainment, with especially promising evidence for low-stakes quizzing and some forms of peer and 

tutor feedback (Morris et al., 2021). Recent research also emphasizes formative assessment as a 

diagnostic process that helps teachers and students identify learning gaps and adjust instruction 

(Nguyen & Nguyen, 2026). In the illustrative study presented here, 60 students were divided into an 

experimental group receiving structured formative assessment and a control group receiving 

conventional instruction. The experimental group showed a larger gain from pre-test to post-test than 

the control group. An independent-samples t-test of post-test scores indicated a statistically significant 

difference in the illustrative data. These findings support the view that formative assessment can 

contribute to improved learning outcomes when it is embedded in instruction and accompanied by 

actionable feedback. The numerical results are synthetic and are provided only as an example of 

research-paper statistical presentation. 
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1. Introduction 

Assessment is an integral part of teaching and learning because it provides information about what 

students know, understand, and can do. Traditional assessment often places emphasis on final 

examinations and grades, whereas formative assessment emphasizes the use of evidence during learning 

to identify misconceptions, provide feedback, and adapt subsequent instruction. The central purpose is 

therefore not simply to measure achievement but to improve it. 

Formative assessment may include questioning, classroom discussion, exit tickets, short quizzes, 

concept checks, peer assessment, self-assessment, observation, and feedback on drafts. Its effectiveness 

depends on whether the information generated by assessment is actually used to change teaching or 

learning. Black and Wiliam's influential review argued that classroom formative assessment can 

produce substantial improvements in student achievement when assessment evidence is used to support 

learning (Black & Wiliam, 1998). 
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Subsequent evidence has continued to examine the conditions under which formative assessment works. 

A meta-analysis of formative assessment for reading achievement reported positive effects and 

highlighted mechanisms such as differentiated instruction and feedback (Yan et al., 2022). In higher 

education, Morris et al. (2021) reviewed causal evidence and concluded that formative assessment and 

feedback can promote attainment, while noting that the evidence base is less extensive than that 

available for school-age learners. Their review found particularly promising evidence for low-stakes 

quizzing and some forms of peer and tutor feedback. 

More recent higher-education evidence continues to emphasize the diagnostic and adaptive functions 

of formative assessment. Nguyen and Nguyen (2026), reviewing 67 empirical studies in university EFL 

contexts, identified formative assessment as a process for identifying learning gaps, monitoring 

developing competencies, and adjusting teaching or learning strategies. These findings suggest that 

formative assessment is most useful when assessment information leads to meaningful action. 

The present paper therefore examines the effect of formative assessment on students' learning outcomes 

and illustrates how a quasi-experimental study may be designed and statistically analyzed. 

2. Need and Significance of the Study 

Students differ in prior knowledge, learning pace, motivation, and misconceptions. A single final 

examination may reveal achievement after instruction has ended but provides limited opportunity to 

correct learning difficulties. Formative assessment creates repeated opportunities to detect learning gaps 

while instruction is still underway. 

The topic is significant for teachers, teacher educators, school and college administrators, and 

researchers. For teachers, formative assessment can provide immediate information for instructional 

decision-making. For students, it can clarify learning goals, reveal areas requiring improvement, and 

encourage active engagement with feedback. For institutions, evidence-informed formative assessment 

can contribute to more responsive teaching and learning. 

3. Objectives of the Study 

 To examine the effect of formative assessment on students' learning outcomes. 

 To compare the pre-test and post-test achievement of students exposed to structured 

formative assessment. 

 To compare post-test learning outcomes of students taught through formative assessment 

and conventional assessment practices. 

 To determine whether the illustrative difference between groups is statistically significant. 

 To suggest educational implications for effective use of formative assessment. 

4. Research Questions 

 What effect does structured formative assessment have on students' learning outcomes? 

 Is there a difference between the pre-test and post-test performance of students receiving 

formative assessment? 

 Is there a significant difference in post-test performance between students receiving 

formative assessment and those receiving conventional instruction? 
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 What classroom practices can strengthen the effectiveness of formative assessment? 

5. Hypotheses 

 H₀₁: There is no significant difference between the pre-test and post-test mean scores of students 

receiving formative assessment. 

 H₀₂: There is no significant difference between the post-test mean scores of students receiving 

formative assessment and students receiving conventional instruction. 

 H₁₁: Students receiving structured formative assessment will show greater improvement from 

pre-test to post-test. 

 H₁₂: Students receiving structured formative assessment will obtain significantly higher post-

test scores than students receiving conventional instruction. 

6. Review of Related Literature 

6.1 Concept of Formative Assessment 

Formative assessment can be understood as assessment used to generate evidence that informs 

subsequent teaching and learning. It differs from summative assessment primarily in function and 

timing: formative processes are embedded within learning and are intended to support improvement, 

whereas summative assessment commonly summarizes achievement at the end of a unit or course. 

Black and Wiliam (1998) emphasized the role of assessment information in closing gaps between 

current and desired performance. 

6.2 Formative Assessment and Achievement 

Evidence generally supports a positive relationship between effective formative assessment and 

learning achievement, but the magnitude of effects varies by context and implementation. Yan et al. 

(2022) synthesized evidence concerning formative assessment and reading achievement and found 

positive effects, while emphasizing that formative assessment includes multiple interacting practices 

rather than a single classroom technique. 

6.3 Feedback as a Core Component 

Feedback is central because assessment information is useful only when learners can understand it and 

use it to improve. Hattie and Timperley (2007) proposed that effective feedback addresses where the 

learner is going, how the learner is progressing, and what should happen next. Nicol and Macfarlane-

Dick (2006) similarly linked good feedback processes with development of students' self-regulation. 

6.4 Formative Assessment in Higher Education 

Morris et al. (2021) systematically reviewed causal evidence in higher education and found support for 

formative assessment and feedback in promoting attainment. Their findings particularly highlighted 

low-stakes quizzing, while evidence for praise, grading, and technology-based feedback was more 

mixed. This indicates that the quality and design of formative assessment matter as much as its presence. 
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6.5 Recent Evidence 

Nguyen and Nguyen (2026) reviewed 67 empirical studies in university EFL classrooms and found 

three recurring functions: diagnosing learning gaps, using feedback and feedforward to support 

metacognition and self-regulation, and relying on teacher assessment literacy to implement formative 

assessment coherently. This recent evidence reinforces the importance of assessment literacy and the 

active use of assessment evidence. 

7. Theoretical Framework 

The study is informed by the assessment-for-learning perspective, which views assessment as part of 

the learning process rather than as a separate measurement activity. It also draws on self-regulated 

learning theory because students can use feedback to monitor performance, identify gaps, set goals, and 

select strategies. From a constructivist perspective, classroom questioning, peer discussion, and 

feedback can help students revise their understanding through active engagement. 

A practical formative-assessment cycle can be represented as: learning goal → evidence of learning → 

interpretation of evidence → feedback → instructional or learning adjustment → reassessment. The 

cycle is effective only when evidence produces an appropriate next action. 

8. Methodology 

8.1 Research Design 

A quasi-experimental pre-test–post-test control-group design is used for the illustrative study. Two 

comparable groups of students are assumed: an experimental group receiving structured formative 

assessment and a control group receiving conventional instruction and end-of-unit assessment. 

8.2 Population and Sample 

For illustration, the sample consists of 60 undergraduate students. Thirty students are assigned to the 

experimental group and 30 to the control group. The sample size and numerical results are synthetic 

and should not be represented as data collected from actual participants. 

8.3 Intervention 

The experimental group receives an eight-week formative-assessment program. Each instructional 

week includes learning objectives, diagnostic questioning, short low-stakes quizzes, peer/self-

assessment, teacher feedback, and opportunities to revise work. The control group receives the same 

broad curriculum content through conventional instruction without the structured formative-assessment 

cycle. 

8.4 Research Tool 

A 40-item achievement test is used as the illustrative pre-test and post-test. The test is assumed to cover 

the major learning objectives taught during the intervention. For an actual study, content validity should 

be established through expert review, and reliability should be estimated using an appropriate 

coefficient such as KR-20 or Cronbach's alpha depending on item format. 
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8.5 Procedure 

 Administer the pre-test to both groups. 

 Implement the eight-week instructional intervention. 

 Use frequent formative checks and actionable feedback with the experimental group. 

 Administer the same post-test to both groups. 

 Score the tests and analyze the results using descriptive and inferential statistics. 

 Interpret findings in relation to the hypotheses and previous research. 

8.6 Ethical Considerations 

An actual study should obtain institutional approval where required, secure informed consent, protect 

participant confidentiality, and explain that participation is voluntary. Students should not be 

disadvantaged because of research participation. The synthetic dataset in this paper does not represent 

real participants. 

9. Illustrative Data Analysis and Results 

The following results are synthetic and are included to demonstrate how a research paper may report 

quantitative findings. They should be replaced with real observations before academic submission. 

Table 1. Descriptive Statistics for Pre-Test and Post-Test Scores 

Group N Pre-test Mean Post-test Mean Mean Gain 

Experimental 30 20.43 31.27 10.84 

Control 30 20.17 26.13 5.96 

The experimental group increased from a mean of 20.43 to 31.27, representing a mean gain of 10.84 

points. The control group increased from 20.17 to 26.13, representing a mean gain of 5.96 points. Thus, 

the illustrative gain was 4.88 points greater in the formative-assessment group. 

Table 2. Paired-Samples t-Test for the Experimental Group 

Comparison Mean Difference SD of Difference t p 

Post-test − Pre-

test 

    

 10.84    

  4.96   

   11.97  

    < .001 
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The illustrative paired-samples t-test indicates a statistically significant increase in achievement from 

pre-test to post-test in the experimental group, t(29) = 11.97, p < .001. Therefore, H₀₁ is rejected for the 

synthetic data. 

Table 3. Independent-Samples t-Test of Post-Test Scores 

Group N Mean SD t p 

Experimental 30 31.27 4.18 4.88 < .001 

Control 30 26.13 4.01   

The illustrative independent-samples t-test shows a statistically significant difference between the two 

groups at post-test, t(58) = 4.88, p < .001. The experimental group's mean was higher by 5.14 points. 

Thus, H₀₂ is rejected for the synthetic data. 

Table 4. Illustrative Effect Size 

Comparison Cohen's d Interpretation 

Experimental vs. Control post-

test 

  

 1.25  

  Large illustrative effect 

The illustrative Cohen's d is approximately 1.25, indicating a large standardized difference in post-test 

achievement. Because the dataset is synthetic, this effect size is an example rather than evidence of an 

actual intervention effect. 

10. Discussion 

The illustrative results indicate that students exposed to structured formative assessment made greater 

gains than students in the comparison group. The pattern is consistent with the broader literature 

suggesting that assessment can improve learning when evidence is used to adapt instruction and when 

students receive opportunities to respond to feedback. 

The findings are broadly consistent with Morris et al. (2021), whose higher-education systematic review 

found evidence supporting formative assessment and feedback for attainment, particularly low-stakes 

quizzing and some forms of peer and tutor feedback. The present illustrative intervention similarly 

combines frequent low-stakes assessment with feedback and opportunities for adjustment. 

The results also align with the diagnostic perspective emphasized by Nguyen and Nguyen (2026). In 

their review of university EFL research, formative assessment was repeatedly associated with 

identifying learning gaps and informing pedagogical decisions. This suggests that formative assessment 

should not be treated as repeated testing alone; its value depends on the instructional response to 

evidence. 
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At the same time, the literature cautions against assuming that every formative-assessment technique 

will automatically improve outcomes. Morris et al. (2021) reported mixed evidence for some 

approaches, and implementation factors affected the usefulness of peer and tutor feedback. Therefore, 

teacher assessment literacy, clarity of learning goals, quality of feedback, and opportunities to act on 

feedback are important conditions. 

11. Educational Implications 

 Teachers should use short, low-stakes assessment activities to identify misconceptions 

before final examinations. 

 Feedback should be specific, timely, understandable, and linked to clear learning goals. 

 Students should be given opportunities to use feedback through revision, correction, 

reflection, or additional practice. 

 Peer and self-assessment should be structured with clear criteria or rubrics. 

 Formative assessment should inform instructional decisions rather than merely generate 

additional marks. 

 Teacher professional development should strengthen assessment literacy and feedback 

practices. 

 Digital quizzes can support formative assessment, but technology should serve pedagogical 

purposes rather than replace teacher judgment. 

12. Recommendations 

 Adopt a regular formative-assessment cycle in classroom teaching. 

 Use multiple sources of evidence rather than relying on one assessment technique. 

 Develop rubrics and success criteria that students can understand and use. 

 Provide feedback that focuses on improvement and next steps. 

 Allow time for students to respond to feedback. 

 Use assessment data to differentiate instruction. 

 Conduct classroom-based evaluations of formative-assessment practices before large-scale 

adoption. 

13. Limitations 

The statistical findings in this paper are synthetic and are included only as an illustrative model. No 

claim should be made that the reported means, t-values, p-values, or effect size were obtained from 

actual students. In addition, a short quasi-experimental design cannot establish long-term effects or 

determine whether particular components of formative assessment are responsible for improvement. 

Future empirical studies should use real samples, validated instruments, appropriate randomization or 

matching where possible, and longer follow-up periods. 

14. Conclusion 

Formative assessment has considerable potential to improve students' learning outcomes because it 

connects assessment evidence with instructional and learning decisions. Research indicates that low-
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stakes quizzing, feedback, peer assessment, and other formative practices can support attainment when 

implemented effectively. In higher education, systematic evidence supports formative assessment and 

feedback while also showing that the strength of evidence varies by approach and implementation. 

The illustrative analysis presented in this paper shows how a formative-assessment intervention can be 

evaluated through pre-test and post-test comparisons. The synthetic results suggest a positive effect, but 

they are not empirical evidence. The central educational implication is that formative assessment should 

be understood as an ongoing cycle of evidence, interpretation, feedback, action, and reassessment. 

When this cycle is embedded in purposeful teaching, it can help students identify learning gaps and 

make progress toward learning goals. 
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