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Diagnostic, Formative and Summative Assessment in Secondary Education: Perspectives, Components, Tools, Challenges and Strategies A Review of Literature and Empirical Evidence

1. Introduction

Assessment is a central component of effective secondary education because it connects curriculum intentions, teaching processes, student learning and educational decision-making. In contemporary assessment theory, assessment is no longer viewed simply as a mechanism for assigning grades; rather, it is understood as a systematic process of collecting, interpreting and using evidence about learners' knowledge, skills, competencies and learning needs. This broader conception is particularly important in secondary education because students encounter increasingly specialized subject knowledge, more complex cognitive demands and high-stakes progression and certification decisions. International research distinguishes diagnostic assessment, formative assessment and summative assessment primarily according to their purposes and uses rather than according to particular instruments. Diagnostic assessment identifies learners' prior knowledge and misconceptions; formative assessment generates evidence during learning to guide subsequent teaching and learning; and summative assessment evaluates achievement at the conclusion of a unit, course or educational stage (Bennett, 2011; Black & Wiliam, 2009; Teltemann & Jude, 2019). 

The present review adopts a semi-systematic approach to synthesize quantitative, qualitative and mixed-method evidence published mainly during the last 20 years, supplemented by influential earlier theoretical contributions where necessary. Particular attention is given to secondary education, while K–12 evidence is incorporated to establish broader empirical patterns. The review considers six interconnected dimensions: conceptual perspectives, major components, assessment tools, empirical effectiveness, implementation challenges and improvement strategies. Recent meta-analyses provide particularly important evidence. For example, Yao et al. (2024) synthesized 258 effect sizes from 118 K–12 studies and reported an overall Hedges' g of .25 for formative assessment. A more recent Turkish K–12 meta-analysis of 57 experimental studies and 126 effect sizes reported a moderate overall effect (g = .582), although effects varied by outcome and implementation conditions. 

2. Conceptual Perspectives on Assessment

Assessment in secondary education can be conceptualized through three complementary perspectives: assessment of learning, assessment for learning and assessment as learning. Assessment of learning corresponds principally to summative assessment, where evidence is used to determine the level of achievement after instruction. Assessment for learning corresponds largely to formative assessment because teachers and learners use evidence to identify learning gaps and determine subsequent instructional or learning actions. Assessment as learning emphasizes students' active participation in monitoring, evaluating and regulating their own learning. These perspectives should not be interpreted as mutually exclusive categories. A single classroom task can have different functions depending on how evidence is interpreted and subsequently used. Thus, the defining feature of formative assessment is not the instrument itself but the instructional action that follows the evidence (Black & Wiliam, 2009; Bennett, 2011).

The distinction between diagnostic and formative assessment deserves particular attention. Diagnostic assessment is frequently administered at the beginning of instruction, but diagnosis can occur continuously whenever teachers investigate the reasons underlying students' errors, misconceptions or incomplete understanding. Contemporary diagnostic assessment therefore extends beyond pre-tests. It can include concept inventories, structured questioning, interviews, error analysis, learning-progressions assessments and computer-supported cognitive diagnostic models. Fan et al. (2021) emphasize that diagnostic assessment can provide information about individual learners' cognitive attributes and can be integrated into curriculum and teaching practices. Similarly, research on diagnostic thinking conceptualizes teachers' diagnostic practices as ranging from informal questioning to structured tasks, quizzes, rubrics and curriculum-embedded assessment systems. 

3. Diagnostic Assessment in Secondary Education

Diagnostic assessment is particularly valuable at secondary level because students enter classrooms with substantial variation in prior educational experiences, language proficiency, conceptual understanding, motivation and learning strategies. A mathematics teacher, for example, may need to determine whether a student's difficulty with algebra results from misunderstanding algebraic symbols, weak arithmetic knowledge, misconceptions about equality or difficulty interpreting word problems. Similarly, a science teacher may need to distinguish between lack of factual knowledge and alternative conceptions about scientific phenomena. Diagnostic assessment therefore provides a basis for differentiated instruction rather than merely identifying whether students have achieved a predetermined standard. Systematic reviews of secondary-school achievement demonstrate that academic performance is influenced by interacting personal, family, school and peer factors, reinforcing the need for assessment systems capable of identifying heterogeneous learning needs rather than assuming homogeneous learners. 

The principal components of diagnostic assessment include learning goals, prerequisite knowledge, elicitation of evidence, interpretation of errors, identification of learning gaps and instructional response. Effective diagnosis begins with clearly specified competencies or learning outcomes. Teachers then select tasks capable of revealing students' current understanding. The evidence is analyzed not merely according to whether an answer is correct but according to the reasoning or misconception underlying performance. Finally, diagnostic information must be connected to differentiated instructional action. This final component is crucial: an assessment becomes educationally useful only when evidence changes what teachers or learners subsequently do. Research on learning-progression-based assessment indicates that such assessments can support judgments about learning and inform instructional decisions, although the evidence base contains relatively few experimental studies capable of establishing strong causal conclusions. 

Diagnostic assessment tools

Common diagnostic tools in secondary education include entry tests, prerequisite-knowledge tests, concept inventories, diagnostic quizzes, oral questioning, student interviews, observation schedules, error-analysis protocols, writing samples, concept maps, learning-progressions tasks, self-assessment checklists and computer-based cognitive diagnostic assessments. Technology has expanded diagnostic possibilities by enabling rapid collection and analysis of item-level response data. Cognitive diagnostic assessment can generate profiles of students' mastery of particular attributes rather than producing only a total score (Fan et al., 2021). Nevertheless, technologically sophisticated diagnosis is not necessarily superior to teacher-generated diagnosis. Its usefulness depends on the validity of the underlying model, quality of items, teacher interpretation and availability of appropriate instructional responses. 

4. Formative Assessment in Secondary Education

Formative assessment represents the most extensively researched of the three approaches. Black and Wiliam's influential work established the principle that assessment becomes formative when evidence about student achievement is elicited, interpreted and used to make better-informed decisions about subsequent teaching and learning. Contemporary scholarship has retained this principle while emphasizing that formative assessment should be understood as an integrated classroom process rather than a collection of isolated techniques. Consequently, a quiz, question, homework assignment or digital poll is not automatically formative. It becomes formative when evidence from that activity is interpreted and used to adapt instruction, provide feedback or support students' next learning steps (Black & Wiliam, 2009; Wiliam, 2011). 

Five broad components frequently characterize effective formative assessment: clarifying learning intentions and success criteria; eliciting evidence of learning; providing feedback; activating students as learning resources for one another; and activating students as owners of their own learning. These components are especially relevant to adolescents because secondary learners increasingly need metacognitive competence, self-regulation and responsibility for independent learning. Effective formative assessment consequently involves both teacher-directed and student-directed processes. Peer assessment, self-assessment, reflective journals, rubrics and learning conferences can enable students to compare current performance with learning goals and determine strategies for improvement. The process thereby shifts assessment from a predominantly teacher-controlled activity toward a shared process of evidence-based learning regulation.

Empirical evidence generally supports formative assessment, although the magnitude of its effects varies considerably. Yao et al. (2024), in a meta-analysis involving 118 K–12 studies and 258 effect sizes, reported an overall positive effect of g = .25. Importantly for secondary education, the effect was significantly larger for high-school students than for some other educational groups. The review also found comparable effects across different formative-assessment types and subject domains. A systematic review of U.S. K–12 formative-assessment interventions likewise found a positive overall effect (d = .29), with benefits in mathematics (d = .34), literacy (d = .33) and arts (d = .29). Student-initiated self-assessment and formal evidence such as written feedback were among the features associated with stronger effects. 

More recent evidence strengthens but also qualifies this conclusion. Gençaslan et al. (2026) synthesized 57 experimental studies conducted in Türkiye between 2014 and 2025, producing 126 independent effect sizes. Their random-effects analysis reported g = .582, indicating a moderate positive effect on K–12 learning. Cognitive outcomes benefited more strongly than affective outcomes, and paper-and-pencil formative practices sometimes produced stronger effects than technology-based approaches. These findings demonstrate that digitalization itself does not guarantee effective assessment. What matters is the quality of the assessment process, the alignment between evidence and learning goals, the quality of feedback and the extent to which teachers and students use evidence to modify learning. 

5. Formative Assessment Tools

Secondary teachers employ diverse formative tools, including questioning, classroom discussion, exit tickets, short quizzes, observation, think-pair-share, peer assessment, self-assessment, portfolios, concept maps, rubrics, written comments, oral feedback, homework analysis, digital response systems and learning-progressions tasks. Effective questioning is particularly valuable because it can reveal students' reasoning in real time. However, questioning becomes formative only when teachers interpret responses and adapt instruction. Similarly, exit tickets can reveal misconceptions at the end of a lesson, but their value depends on whether teachers use the information to reteach, differentiate or extend learning. Thus, the pedagogical cycle elicitation, interpretation, response is more important than the frequency of individual techniques.

Feedback constitutes another central mechanism. Shute's review emphasizes that formative feedback should provide information capable of modifying students' thinking or behavior and should be appropriately specific, timely and supportive rather than simply evaluative (Shute, 2008). In secondary education, feedback is particularly powerful when it explains why an answer is incomplete, identifies the relevant criterion and provides guidance for improvement without simply giving the correct answer. Feedback should also create opportunities for students to act on the information. A comment on an essay, for example, becomes considerably more formative when students revise the essay and demonstrate how they addressed the identified weaknesses. 

6. Summative Assessment in Secondary Education

Summative assessment serves purposes that cannot be completely replaced by formative assessment. At the secondary level, examinations, end-of-course tests, standardized assessments, projects and final portfolios can provide evidence for grading, certification, progression, selection and accountability. Summative assessment therefore performs an important social and institutional function. International research on secondary education identifies testing and grading as established features of modern schooling, while distinguishing summative assessment which commonly involves higher stakes from formative assessment, which emphasizes monitoring and adapting learning. 

The major components of effective summative assessment are validity, reliability, fairness, alignment, transparency, appropriate difficulty, adequate coverage of curriculum objectives and defensible interpretation of scores. Secondary examinations should sample knowledge and competencies represented in curriculum standards rather than disproportionately rewarding memorization. A balanced examination system should incorporate selected-response items where appropriate but also constructed-response questions, problem-solving tasks, extended writing, practical performance and authentic applications when these correspond to intended learning outcomes. Assessment validity is weakened when examinations measure test-taking strategies or narrow factual recall while curricula emphasize analysis, problem solving, communication, creativity and application.

Summative assessment can also have positive learning effects when testing is integrated with feedback and appropriately designed opportunities for retrieval and reflection. Phelps's meta-analysis of 149 studies and 509 effect-size estimates found that combinations of testing, feedback and stakes were associated with positive achievement effects, although effects varied according to test characteristics and context. This evidence challenges the assumption that summative testing is inherently incompatible with learning. The educational problem arises when high-stakes assessment dominates classroom practice, produces excessive pressure or becomes disconnected from meaningful instructional purposes. 

7. Empirical Evidence on High-Stakes Secondary Assessment

The negative consequences of excessive high-stakes assessment are especially relevant to secondary education because progression and certification examinations can strongly influence students' educational and occupational opportunities. Au's (2007) qualitative metasynthesis of 49 studies found that high-stakes testing commonly narrowed curricular content toward tested subjects, fragmented knowledge into test-related units and increased teacher-centered pedagogies. Importantly, however, the review also identified exceptions in which assessment contributed to curricular integration and more student-centered practices. This suggests that consequences depend on assessment design, accountability arrangements and how schools interpret test requirements rather than on testing alone. 

Qualitative research similarly demonstrates that assessment pressure can shape teacher behavior. Yeh (2006), examining rapid assessment in K–12 education, found through interviews with 49 teachers and administrators that rapid assessments could help teachers individualize instruction, provide targeted tutoring, reduce unproductive drill and promote greater attention to critical thinking. This evidence illustrates that assessment can either intensify examination-oriented teaching or support instructional improvement depending on its purpose and implementation. Consequently, secondary-school assessment policy should distinguish between assessment used for accountability and assessment used to improve learning, while designing mechanisms through which information from each can contribute constructively to the other.

8. Challenges in Implementing Assessment

One major challenge is teachers' assessment literacy. Effective diagnostic and formative assessment requires teachers to formulate appropriate learning goals, design valid tasks, interpret evidence, recognize misconceptions, provide high-quality feedback and adapt instruction. These capabilities are not automatically developed through general teacher training. A recent systematic review of teacher preparation found that assessment-for-learning requires teachers to engage learners in goal-directed activity, monitor evidence and collaboratively use that evidence to determine actions for improvement. This implies that teacher professional development must treat assessment as an integrated pedagogical competence rather than as technical test construction. 

A second challenge concerns time, workload and class size. Secondary teachers often teach several classes and large numbers of students while being required to cover extensive curricula. Individualized feedback, diagnostic interviews and repeated formative assessment can therefore appear difficult to implement. Teachers may consequently rely on easily administered tests that generate scores but provide limited diagnostic information. Another challenge is inadequate assessment resources, including limited access to assessment banks, digital platforms, laboratories, specialist support and professional learning. These constraints can be particularly severe in low-resource education systems, where examination preparation may become more dominant than continuous classroom assessment.

A third challenge is misconception about formative assessment. Some teachers equate formative assessment with frequent quizzes, continuous grading or increased testing. Such practices may increase the amount of assessment without improving learning. Recent research illustrates this conceptual problem: empirical studies sometimes label frequent testing as formative assessment without demonstrating that evidence was interpreted and used to modify teaching or learning. Therefore, frequency should not be used as the primary indicator of formative assessment quality. The defining criterion should be the evidence-based instructional or learning response.

9. Strategies for Improving Assessment in Secondary Education

First, schools should develop integrated assessment systems in which diagnostic, formative and summative assessment serve complementary functions. Diagnostic assessment should establish students' starting points; formative assessment should monitor progress and guide instructional adjustment; and summative assessment should determine achievement at important milestones. Curriculum planners should map these purposes across academic years so that assessment does not become a series of disconnected examinations. Learning-progression approaches are particularly promising because they provide structured descriptions of increasingly sophisticated understanding and help teachers interpret students' responses in relation to learning trajectories. However, systematic-review evidence indicates that more experimental research is still needed to establish causal effects on achievement. 

Second, teacher professional development should emphasize practical assessment cycles. Teachers should learn to begin with learning intentions, identify observable evidence of success, design elicitation tasks, interpret responses, provide feedback and modify instruction. Professional learning communities can support this process by enabling teachers to jointly examine student work, moderate judgments, design common formative assessments and evaluate the consequences of instructional adaptations. Research on professional development associated with formative assessment has demonstrated that sustained teacher learning can translate assessment principles into classroom practice and produce achievement gains. One intervention study reported a posttest effect of d = .66 after professional development focused on formative assessment practices. 

Third, secondary schools should strengthen student involvement in assessment. Self-assessment, peer assessment, learning journals and student-generated success criteria can promote metacognition and self-regulation. The systematic review of U.S. K–12 formative assessment found particularly strong effects for interventions supporting student-initiated self-assessment. Such approaches are highly compatible with competency-based curricula because they encourage students to understand what they are expected to demonstrate and to monitor their own progress. Nevertheless, students require explicit instruction in how to assess quality; simply asking adolescents to evaluate their own work without criteria or training can produce unreliable judgments. 

Fourth, schools should adopt multiple assessment methods to improve validity and inclusiveness. Written tests remain valuable, but they should be complemented by performance tasks, projects, oral presentations, practical demonstrations, portfolios, observations, structured discussions and digital assessments where appropriate. Multiple measures are particularly important for competency-based secondary education because complex competencies cannot always be represented adequately by conventional examinations. Assessment systems should also accommodate learner diversity through accessible instructions, appropriate accommodations and flexible opportunities to demonstrate achievement without lowering learning expectations.

10. Synthesis of Empirical Evidence

	Assessment type

	Primary purpose

	Major components/tools

	Empirical evidence

	Main risks

	Recommended strategy

	Diagnostic

	Identify prior knowledge, misconceptions and learning needs

	Entry tests, concept inventories, questioning, interviews, error analysis, learning progressions

	Evidence supports its value for instructional decisions, although causal evidence is less extensive than for formative assessment

	Diagnosis without instructional response; overreliance on scores

	Connect diagnosis directly to differentiation and targeted intervention


	Formative

	Improve learning during instruction

	Questioning, quizzes, feedback, peer/self-assessment, rubrics, exit tickets, observation

	Positive effects across K–12; Yao et al. reported g = .25; other meta-analyses report moderate effects under particular conditions

	Treating frequent testing as formative assessment; excessive workload

	Use an evidence–interpretation–action cycle


	Summative

	Grade, certify, select and determine achievement

	Examinations, standardized tests, projects, portfolios, final performances

	Testing can support achievement when combined with feedback and appropriate design

	High stakes, teaching to tests, curriculum narrowing, anxiety

	Balance accountability with learning-oriented assessment and multiple measures



The empirical literature therefore supports a complementary assessment architecture rather than competition between diagnostic, formative and summative approaches. Diagnostic assessment provides information about where students are starting; formative assessment determines how learning is progressing and what should happen next; summative assessment establishes what has ultimately been achieved. The strongest evidence concerns formative assessment, but even here effects are heterogeneous. The 2024 meta-analysis found a modest overall effect, whereas the 2026 Turkish meta-analysis found a moderate effect. This difference demonstrates the importance of context, intervention design, implementation fidelity, educational level and outcome measurement. Furthermore, systematic-review findings indicate that promising assessment models sometimes lack sufficient experimental evidence, cautioning against treating positive associations as definitive causal effects. 

11. Conclusion

The literature reviewed demonstrates that assessment is most educationally productive when it is integrated into teaching rather than positioned as an activity occurring after teaching. For secondary education, this principle is especially important because adolescent learners experience increasing curriculum complexity, diverse learning needs and significant examination pressures. Diagnostic assessment should identify students' prior knowledge and misconceptions; formative assessment should transform evidence into immediate or subsequent pedagogical action; and summative assessment should provide credible evidence of achievement for grading, certification and accountability. Meta-analytic evidence demonstrates that formative assessment can improve K–12 achievement, with particularly encouraging findings for high-school learners, while qualitative research warns that excessive high-stakes assessment can narrow curriculum and encourage teacher-centered pedagogy. 

Ultimately, the effectiveness of secondary-school assessment depends less on the number of tests than on the quality, purpose and use of evidence. Schools should therefore move from a test-centered model toward an integrated assessment culture characterized by clear learning intentions, valid evidence, diagnostic interpretation, actionable feedback, student participation, differentiated instruction and appropriately designed summative judgments. Teacher assessment literacy, professional learning communities, learning-progressions approaches, multiple assessment methods and responsible use of digital technologies can strengthen this culture. Future research should give greater attention to longitudinal secondary-school studies, low- and middle-income contexts, mixed-method investigations, equity implications and implementation fidelity. Such evidence would help determine not merely whether an assessment approach works, but for whom, under what conditions, through which mechanisms and with what consequences.

Differences and Similarities among Measurement, Assessment, and Evaluation in Secondary Students’ Learning Performance: A Review of Literature and Empirical Evidence

1. Introduction

Measurement, assessment, and evaluation are closely related concepts in educational practice, but they are not interchangeable. The distinction becomes particularly important in secondary education because teachers, schools, curriculum developers, examination bodies, and policymakers use evidence about students' learning for different purposes. Measurement is primarily concerned with assigning numbers or categories to characteristics of learners according to specified rules; assessment is a broader process of gathering, interpreting, and using evidence about learning; and evaluation involves making a judgment about the quality, value, effectiveness, or worth of a learner's performance, program, instructional process, or educational intervention. Contemporary educational measurement scholarship emphasizes that quantitative scores, grades, and performance levels involve measurement theory, instrumentation, scales, units, and consideration of error, whereas broader classroom assessment also includes interpretive and pedagogical activities that cannot be reduced to numerical measurement (Brookhart & Bonner, 2026). 

In secondary education, these concepts operate within a common evidence cycle. A teacher may administer a mathematics test, obtain a score of 72%, interpret the score as evidence of the student's current level of achievement, compare the performance with curriculum expectations, provide feedback, and finally judge whether the student has mastered the intended competency. The first numerical result represents measurement; the wider process of collecting and interpreting evidence constitutes assessment; and the judgment concerning mastery, progression, grading, or instructional effectiveness constitutes evaluation. Therefore, measurement is generally narrower than assessment, while evaluation is broader in its judgmental implications. Nevertheless, the three processes overlap substantially because evaluation frequently depends upon assessment evidence, and assessment frequently incorporates measurement. 

This review synthesizes literature published primarily during the last 20 years, with particular emphasis on secondary education and complementary evidence from K–12 education. It incorporates conceptual scholarship, systematic reviews, quantitative research, qualitative studies, mixed-method investigations, and meta-analytic evidence. Particular attention is given to the purposes, components, tools, similarities, differences, relationships, strengths, limitations, and practical applications of measurement, assessment, and evaluation in reviewing secondary students' learning performance. Evidence from systematic reviews demonstrates that assessment has increasingly moved beyond standardized testing toward responsive classroom practices, while contemporary measurement scholarship increasingly recognizes the importance of learning theory, context, interpretation, and appropriate use of evidence. 

2. Conceptualization of Educational Measurement

Educational measurement refers to the systematic assignment of numerical values or categories to attributes of learners according to explicit rules. In secondary education, the attributes measured may include achievement in mathematics, reading comprehension, scientific knowledge, problem-solving ability, writing competence, attitudes, motivation, or other educational constructs. Measurement therefore transforms observable performance into quantitative or categorical information that can be compared, summarized, and analyzed. For example, a student's score of 38 out of 50 on a science examination constitutes measurement because performance has been represented numerically. However, the score itself does not explain why the student obtained that result, what the student understands, or what instructional response should follow. These additional interpretive processes belong primarily to assessment and evaluation.

Contemporary scholarship emphasizes that educational measurement is not simply counting correct answers. Measurement depends on a theoretical conception of the construct being measured, an appropriate instrument, a defensible scale, and procedures for dealing with measurement error. Brookhart and Bonner (2026) argue that classroom assessments producing quantitative scores, grades, or performance levels constitute educational measurement because they involve theory, instrumentation, scales and units, and modeling of error. Similarly, Wise and Rutstein (2024) describe educational measurement as an increasingly sophisticated field involving models and methods designed to represent student learning while acknowledging that measurement theory must remain connected to theories of how students learn. 

Measurement in secondary education commonly uses achievement tests, standardized examinations, rating scales, rubrics, curriculum-based measures, psychological scales, performance scores, and digital assessment systems. The quality of such measurements depends on validity, reliability, fairness, precision, comparability, and appropriate interpretation. For example, a secondary-school mathematics test may reliably distinguish students according to their observed scores, but reliability alone does not demonstrate that the test adequately measures mathematical reasoning. Validity therefore concerns the defensibility of interpretations and uses of assessment results rather than merely the technical quality of the test. Cook and Hatala (2016) emphasize that validation requires evidence supporting intended interpretations and decisions, demonstrating why test scores should never be treated as inherently meaningful without considering their intended use. 

3. Conceptualization of Educational Assessment

Assessment is broader than measurement because it encompasses the systematic collection, interpretation, and use of evidence about student learning. It may include numerical measurement, but it can also involve qualitative observations, student explanations, classroom discussions, portfolios, projects, performances, interviews, self-assessment, peer assessment, and teacher judgments. Thus, assessment can be quantitative, qualitative, or mixed. In secondary education, assessment is used to identify prior knowledge, diagnose misconceptions, monitor progress, provide feedback, determine achievement, support instructional decisions, and communicate learning to students, parents, schools, and external stakeholders.

The contemporary conception of assessment increasingly emphasizes its relationship with learning. Assessment for learning is prospective because evidence is used to determine where students are in relation to learning goals and what should happen next, whereas assessment of learning is more retrospective because it summarizes what students have achieved. Green (2018) similarly distinguishes assessment of learning from assessment for learning, emphasizing that the former focuses on outcomes while the latter focuses on learning processes. This distinction is particularly significant at secondary level, where assessment should not be reduced to examinations but should contribute continuously to students' cognitive development, metacognition, self-regulation, and mastery of increasingly complex competencies. 

Assessment therefore contains several interconnected components: learning objectives, assessment criteria, evidence collection, interpretation, feedback, judgment, and subsequent action. A teacher who asks students to solve an algebraic problem, examines their strategies, identifies a common misconception, discusses alternative approaches, and redesigns the next lesson is conducting assessment even if no numerical score is produced. Conversely, an examination can provide measurement without necessarily resulting in effective formative assessment. This distinction explains why assessment literacy has become an important area of teacher education. A systematic review by Pastore (2023), covering 42 studies, found that assessment literacy encompasses diverse knowledge, skills, conceptions, and contextual capabilities and that teachers frequently struggle to transfer assessment principles into actual classroom practice. 

4. Conceptualization of Educational Evaluation

Evaluation differs from both measurement and assessment because it involves making judgments about quality, value, effectiveness, adequacy, achievement, or worth on the basis of evidence and criteria. In secondary education, evaluation may concern an individual student's performance, an instructional strategy, a curriculum, a school program, a textbook, a teacher's instructional effectiveness, or an entire educational policy. When a teacher determines that a student's achievement is satisfactory because the student has met specified competency standards, the teacher is making an evaluative judgment. Similarly, when a school determines that a curriculum intervention has improved students' mathematics achievement sufficiently to justify continuation, it is conducting evaluation.

Evaluation therefore normally requires three elements: evidence, criteria or standards, and judgment. Measurement provides numerical evidence; assessment organizes and interprets evidence; evaluation uses evidence and criteria to reach a judgment or decision. Evaluation may be criterion-referenced, norm-referenced, standards-based, or context-sensitive. For example, a student's score may be compared with a predefined competency standard, with classmates' performance, or with expected learning outcomes. The choice of criterion substantially influences the resulting judgment. Consequently, evaluation cannot be understood simply as a higher level of measurement because it incorporates values, standards, purposes, decisions, and contextual considerations.

5. Major Similarities Among Measurement, Assessment, and Evaluation

The first major similarity is that all three processes are concerned with evidence about educational performance. Measurement generates numerical or categorical evidence; assessment gathers and interprets evidence; and evaluation uses evidence for judgment and decision-making. All three can therefore contribute to understanding whether secondary students are achieving curriculum objectives. A teacher's classroom test may simultaneously generate measurements, provide assessment evidence, and contribute to an evaluative judgment about achievement. The distinction lies primarily in the purpose and level of interpretation rather than in completely separate activities.

Second, all three processes require clear constructs and criteria. Measurement requires a definition of what is to be measured; assessment requires a clear understanding of what evidence represents learning; and evaluation requires criteria against which evidence is judged. Without clear learning outcomes, secondary-school assessment may become dominated by easily measured but educationally less important knowledge. Learning-progression research illustrates this point. Harris et al. (2022), reviewing 59 studies, found that learning-progression-based assessment can support judgments about learning and inform instructional decisions, although only six of the studies reviewed used experimental designs sufficient for strong causal claims. 

Third, measurement, assessment, and evaluation all require quality assurance. Validity, reliability, fairness, transparency, appropriateness, and ethical use are important across the three processes. A poorly constructed test can generate unreliable measurements; unreliable evidence weakens assessment interpretations; and weak interpretations can lead to inappropriate evaluation decisions. Consequently, improving the quality of one component can strengthen the entire evidence chain. This is particularly important in secondary education because assessment decisions may determine progression, certification, subject selection, graduation, and access to further education.

6. Major Differences Among the Three Concepts

The clearest difference concerns purpose. Measurement primarily answers the question, How much or how well? Assessment asks, What evidence do we have about learning, what does it mean, and what should be done? Evaluation asks, How good, valuable, effective, adequate, or successful is the performance or program according to specified criteria? A student obtaining 80% is measurement; interpreting the student's strengths and weaknesses from the examination, assignments, observations, and class participation is assessment; determining that the student has satisfactorily mastered the curriculum competency is evaluation.

A second difference concerns scope. Measurement is usually narrower because it concentrates on assigning scores or categories. Assessment has a wider scope because it may include measurement as well as qualitative evidence. Evaluation is potentially broader still because it can concern students, teachers, curricula, programs, institutions, policies, and educational interventions. Thus, the three concepts can be represented as overlapping rather than hierarchical circles. Measurement may occur within assessment; assessment may supply evidence for evaluation; and evaluation may incorporate multiple assessment and measurement sources.

A third difference concerns the nature of output. Measurement commonly produces a score, scale value, rating, percentage, rank, or classification. Assessment may produce a profile of strengths, weaknesses, misconceptions, progress, feedback, or achievement. Evaluation normally produces a judgment or decision, such as pass/fail, competent/not yet competent, satisfactory/unsatisfactory, effective/ineffective, or retain/revise/reject. Brookhart and Bonner (2026) provide particularly useful contemporary clarification by distinguishing classroom activities that generate quantitative scores from assessment activities involving elaborated feedback and interpretation. 

7. Measurement Tools for Reviewing Secondary Students' Performance

Traditional measurement tools include standardized achievement tests, teacher-made examinations, objective tests, short-answer questions, essays, rating scales, and numerical grading systems. Standardized tests are useful when comparability across students, schools, regions, or time periods is required. Teacher-developed tests may provide greater alignment with classroom instruction. Curriculum-based measurement can also provide frequent indicators of progress. A meta-analysis of curriculum-based measurement in science and social studies involving 19 studies found an overall criterion-validity correlation of approximately .59, although substantial heterogeneity indicated that subject area and measurement format influence validity. 

Rubrics represent an important bridge between measurement and assessment because they convert qualitative judgments of complex performance into structured ratings. In secondary education, analytic rubrics can measure dimensions such as argument quality, evidence use, communication, scientific reasoning, creativity, or problem-solving. Their usefulness depends on clear performance criteria, appropriate descriptors, scorer training, and alignment with curriculum competencies. However, assigning numerical scores to complex performances does not automatically make the resulting measurement valid. The construct must first be clearly defined, and the rubric must capture important dimensions of that construct.

8. Assessment Tools for Secondary Learning Performance

Assessment tools are considerably more diverse than measurement instruments. They include classroom questioning, observation, diagnostic tasks, formative quizzes, portfolios, projects, performance assessments, concept maps, learning journals, peer assessment, self-assessment, interviews, presentations, practical demonstrations, digital tasks, and teacher-student conferences. Their principal advantage is that they can capture dimensions of learning that conventional tests may overlook. For example, a science practical may reveal students' ability to design procedures and interpret experimental evidence, whereas a multiple-choice examination may primarily demonstrate recognition or recall.

Learning-progression-based assessment is particularly promising because it connects assessment evidence to theoretically informed stages of conceptual development. Harris et al. (2022) found evidence that such assessments can support teachers' judgments, instructional decisions, student learning, and teacher professional learning. Nevertheless, the authors cautioned that much of the literature was nonexperimental, demonstrating the need for stronger causal research. 

9. Evaluation Tools for Secondary Students' Learning Performance

Evaluation tools differ because they are designed to support judgments and decisions. Examples include grading systems, standards-based reporting, competency frameworks, examination boards' criteria, progression decisions, performance-level descriptors, school evaluation reports, student portfolios judged against standards, and multi-criteria evaluation frameworks. A secondary student's final grade, for example, may integrate examination scores, coursework, projects, practical work, and teacher judgments. The resulting grade is evaluative because it summarizes evidence in relation to specified criteria and supports a decision.

However, evaluation becomes problematic when a single measurement is treated as a complete representation of learning. A final examination score may not adequately represent creativity, collaboration, practical competence, persistence, oral communication, or problem-solving. Consequently, evaluation of secondary students should increasingly use multiple sources of evidence when the educational purpose requires broad judgments. Phelps's (2019) meta-analysis of 149 studies and 509 effect-size estimates illustrates that test frequency, stakes, and feedback interact in complex ways, suggesting that the consequences of testing depend on how assessment information is used rather than simply on the existence of tests. 

10. Empirical Evidence from Systematic Reviews and Meta-Analyses

The empirical literature provides strong evidence that assessment practices can influence learning, but the effects vary according to design and implementation. A recent K–12 meta-analysis by Gençaslan et al. (2026) synthesized 57 experimental studies and 126 independent effect sizes and reported a moderate positive effect of formative assessment on student learning (g = .582). This provides evidence that assessment can actively contribute to learning when it is designed and implemented appropriately. However, this finding should not be interpreted as evidence that every test improves learning. Rather, the effectiveness of assessment depends on the feedback, instructional response, learner involvement, and alignment between assessment evidence and learning objectives. 

Research on assessment also demonstrates the importance of feedback and interpretation. Testing becomes more educationally productive when results are communicated and used to guide subsequent learning. Phelps (2019) examined test frequency, stakes, and feedback through a meta-analysis of 149 studies and 509 effect sizes, illustrating that assessment characteristics interact rather than operate independently. Similarly, research on testing effects has found positive effects of retrieval through testing under appropriate conditions. Schwieren et al. (2017), for example, synthesized 72 effect sizes and reported an overall effect of d = .56 for testing on learning outcomes in psychology education. These findings reinforce the importance of distinguishing the mere existence of measurement from pedagogically meaningful assessment and evaluation. 

11. Qualitative and Mixed-Methods Evidence

Qualitative research contributes an important dimension because quantitative scores cannot fully explain how teachers and students understand and use assessment information. Studies of teacher assessment literacy show that teachers' beliefs, institutional cultures, curriculum requirements, assessment policies, workload, professional development, and accountability pressures influence assessment decisions. Pastore's (2023) systematic review analyzed 42 studies and found considerable conceptual diversity in teacher assessment literacy. The review also showed that qualitative and quantitative methods were both widely used, while mixed-method studies
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