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Abstract  

Formative assessment is increasingly recognized as a cornerstone of effective pedagogy, yet its implementation in physical 

education (PE) remains inconsistent and under-researched compared to classroom-based subjects. This study examines the 

role of formative assessment strategies in enhancing learning outcomes within K–12 PE programs through a mixed-methods 

approach combining a systematic review of existing literature (n = 42 studies) with an empirical investigation across six 

schools (n = 312 students, grades 3–11). The intervention embedded four formative assessment strategies—learning intentions 

and success criteria, peer assessment, self-assessment checklists, and descriptive feedback loops—into PE units over 16 weeks. 

Pre-post comparisons revealed significant improvements in motor skill proficiency (p < .001, d = 0.71), tactical understanding 

(p < .001, d = 0.64), and metacognitive awareness (p < .01, d = 0.58) in the formative assessment group compared to controls. 

Teacher interviews (n = 12) identified implementation enablers including structured observation tools, student-friendly rubrics, 

and digital assessment platforms. Barriers included time constraints, large class sizes, and limited professional development. 

The study concludes that systematic formative assessment integration significantly enhances PE learning outcomes and 

recommends a phased implementation framework for K–12 programs. 
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I. INTRODUCTION  

Assessment in physical education has historically been dominated by summative practices focused on fitness testing, 

skill performance scores, and participation grades (Lund & Tannehill, 2015). While summative assessment serves 

accountability functions, it provides limited information to guide ongoing instruction or support student learning during the 

educational process. Formative assessment, alternatively described as assessment for learning (AfL), represents a paradigm 

shift in which assessment information is used by teachers and students to modify teaching and learning activities in real time 

(Black & Wiliam, 2009). 

Black and Wiliam's (1998) seminal review established that formative assessment produces substantial learning gains in 

classroom subjects, with effect sizes ranging from 0.4 to 0.7. However, the translation of these findings to PE contexts has 

been slow and uneven. The embodied, dynamic, and often non-verbal nature of PE presents unique assessment challenges that 

differ fundamentally from academic classrooms (Hay, 2006). Movement performances are transient, occur simultaneously 

across multiple students, and require specialized observational skills to assess accurately. 

Recent curriculum frameworks, including SHAPE America's National Standards (2014) and the Australian Curriculum 

for Health and Physical Education (ACARA, 2015), emphasize the integration of assessment with instruction. Yet research 

indicates that many PE teachers lack confidence and training in formative assessment practices, defaulting to informal, 

unsystematic observation rather than structured assessment for learning approaches (Ni Chroinin & Cosgrave, 2013). 

This study addresses this gap by investigating the implementation and impact of structured formative assessment 

strategies on learning outcomes across K–12 PE programs. The dual methodology systematic review combined with empirical 

intervention provides both a synthesis of existing evidence and new empirical data to advance understanding of formative 

assessment in PE. 
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II. LITERATURE REVIEW 

2.1. Conceptual Framework: Assessment for Learning 

Formative assessment encompasses a range of practices unified by the principle that evidence of student learning is 

gathered and used to adapt instruction (Wiliam, 2011). Five key strategies constitute the AfL framework: 

• Clarifying and sharing learning intentions and success criteria 

• Engineering effective classroom discussions and tasks that elicit evidence of learning  

• Providing feedback that moves learners forward 

• Activating students as instructional resources for one another 

• Activating students as owners of their own learning (wiliam & thompson, 2008).  

Each strategy shifts assessment from an event that follows learning to a process embedded within learning. 

2.2. Formative Assessment in Physical Education 

Research on formative assessment in PE, while growing, remains limited compared to other subject areas. Hay (2006) 

argued that PE assessment practices must account for the embodied nature of physical learning, requiring observational 

assessment tools, video analysis, and performance-based rubrics rather than written tests alone. Leirhaug and Annerstedt 

(2016) found that Norwegian PE teachers who implemented AfL strategies reported improved student motivation and more 

purposeful teaching, though they also noted challenges in managing assessment within active, movement-based lessons. 

Ni Chroinin and Cosgrave (2013) examined formative assessment in Irish primary PE, finding that while teachers 

valued AfL in principle, practical implementation was hindered by inadequate training, lack of PE-specific assessment tools, 

and the perception that PE content is less amenable to formal assessment than academic subjects. Similarly, MacPhail and 

Halbert (2010) reported that AfL in PE requires PE-specific adaptations, including visual rubrics, movement cards, and peer 

observation frameworks. 

Peer assessment has shown particular promise in PE contexts. Johnson (2004) demonstrated that peer assessment of 

swimming skills improved both assessor and assessee performance, as the observation process deepened understanding of skill 

criteria. Lounsbery and Coker (2008) found that structured peer feedback in volleyball units enhanced skill execution and 

tactical decision-making, with students developing greater metacognitive awareness of their own performance through the 

assessment process. 

2.3. Self-Assessment and Metacognition in PE 

Self-assessment involves students evaluating their own performance against established criteria, fostering 

metacognitive skills and self-regulated learning (Zimmerman, 2002). In PE, self-assessment has been linked to improved 

movement skill accuracy, greater self-awareness, and enhanced goal-setting behaviors (Dyson, 2014). However, the accuracy 

of student self-assessment in PE depends on the clarity of success criteria and students' developmental level, with older and 

more experienced students demonstrating greater self-assessment validity (Oslin et al., 1998). 

III. METHODOLOGY 

3.1. Phase 1: Systematic Review 

A systematic review was conducted following PRISMA guidelines. Databases searched included SPORTDiscus, ERIC, 

PubMed, and Scopus using terms related to formative assessment, assessment for learning, and physical education. Inclusion 

criteria specified empirical studies published between 2000 and 2024 in English, examining formative assessment 

interventions in K–12 PE settings. Of 387 initial records, 42 studies met inclusion criteria after screening and quality 

assessment using the Mixed Methods Appraisal Tool (MMAT). 

3.2. Phase 2: Empirical Investigation 

A cluster-randomized controlled trial was conducted across six schools (3 intervention, 3 control) with 312 students 

across elementary (grades 3–5, n = 124), middle school (grades 6–8, n = 104), and high school (grades 9–11, n = 84) levels. 

The intervention embedded four formative assessment strategies into PE instruction over 16 weeks. 

The four strategies were:  

• Explicit learning intentions and success criteria shared with students at the start of each lesson using visual displays 

and student-friendly language;  

• Peer assessment using structured observation sheets with criteria aligned to lesson objectives;  

• Self-assessment checklists completed by students after practice tasks, incorporating criteria-referenced self-evaluation 

and goal-setting;  

• Descriptive feedback loops in which teacher feedback was criteria-referenced, specific, and accompanied by a forward-

looking action step. 

Control schools continued with their regular PE instruction and assessment practices. All teachers (n = 12, 6 per 

condition) participated in the study. Intervention teachers received 12 hours of professional development on formative 

assessment implementation. 

3.3. Measures 

Learning outcomes were measured across three domains:  
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• Motor skill proficiency, assessed using standardized skill rubrics validated for each unit (basketball, gymnastics, track 

and field), with inter-rater reliability > .88; 

• Tactical understanding, measured through Game Performance Assessment Instrument (GPAI; Oslin et al., 1998) and 

written tactical knowledge tests;  

• Metacognitive awareness, measured using the Junior Metacognitive Awareness Inventory adapted for PE contexts 

(Sperling et al., 2002).  

Teacher perceptions were gathered through semi-structured interviews and implementation fidelity observations. 

3.4. Data Analysis 

Multilevel modeling was used to account for the nested data structure (students within classes within schools). Fixed 

effects included condition (intervention/control), time (pre/post), grade level band, and their interactions. Random intercepts 

were specified for school and class. Qualitative interview data were analyzed using thematic analysis (Braun & Clarke, 2006). 

Effect sizes were calculated using Hedges' g to account for unequal group sizes. 

IV. RESULTS 

4.1. Systematic Review Findings 

The 42 included studies revealed a clear trend favoring formative assessment approaches in PE. The most commonly 

implemented strategies were peer assessment (n = 18 studies), self-assessment (n = 15), teacher descriptive feedback (n = 22), 

and learning intentions/success criteria (n = 11). Reported effect sizes ranged from 0.31 to 0.89, with a weighted mean effect 

of 0.54 across motor skill outcomes and 0.62 across cognitive/affective outcomes. Studies implementing multiple AfL 

strategies simultaneously reported larger effects than single-strategy studies. 

              Table 1. Systematic Review Summary: Formative Assessment Strategies in PE 

AfL Strategy Studies (n) Mean Effect (d) Range Primary Outcomes 

Peer Assessment 18 0.58 0.34–0.89 Skill execution, tactical knowledge 

Self-Assessment 15 0.47 0.31–0.72 Metacognition, goal-setting 

Descriptive Feedback 22 0.61 0.38–0.85 Skill improvement, motivation 

Learning Intentions/Criteria 11 0.44 0.31–0.63 Task focus, self-regulation 

Multi-Strategy 8 0.72 0.54–0.89 Holistic learning outcomes 

4.2. Empirical Investigation Results 

Multilevel modeling revealed significant condition × time interactions for all three outcome domains, indicating that 

the formative assessment intervention produced greater pre-to-post gains than the control condition. 

Table 2. Learning Outcome Scores by Condition and Time 

Outcome Intervention 

Pre M(SD) 

Intervention 

Post M(SD) 

Control Pre 

M(SD) 

Control Post 

M(SD) 

g p 

Motor Skill Proficiency 52.3 (12.8) 67.1 (10.4) 51.8 (13.1) 57.9 (12.2) 0.71 <.001 

Tactical Understanding 38.7 (14.2) 54.6 (12.1) 39.1 (13.8) 45.2 (13.5) 0.64 <.001 

Metacognitive Awareness 3.12 (0.74) 3.68 (0.61) 3.08 (0.78) 3.24 (0.72) 0.58 <.01 

4.3. Grade Level Differences 

The three-way interaction (condition × time × grade level) was significant for metacognitive awareness, F(2, 304) = 

4.12, p < .05. High school students showed the largest metacognitive gains (g = 0.78), followed by middle school (g = 0.54) 

and elementary (g = 0.38). Motor skill effects were consistent across grade levels (g range = 0.65–0.76), suggesting that 

formative assessment benefits skill development equally across the K–12 spectrum. 

4.4. Teacher Perceptions 

Thematic analysis of teacher interviews yielded four themes:  

• Increased instructional intentionality teachers reported that formative assessment practices compelled them to clarify 

learning objectives and align activities more precisely;  

• Enhanced student ownership teachers observed that students became more self-directed and purposeful in their practice 

when given explicit criteria and self-assessment opportunities;  

• Time management challenges all teachers noted the initial time cost of implementing structured assessment, though 

this diminished with practice;  

• Need for PE-specific tools teachers emphasized the importance of visual, movement-based assessment tools rather than 

adaptations from classroom subjects. 

V. DISCUSSION 

This study provides converging evidence from both systematic review and empirical investigation that formative 

assessment strategies significantly enhance learning outcomes in K–12 PE programs. The empirical findings are consistent 

with the broader AfL literature (Black & Wiliam, 2009) while demonstrating that the effects transfer successfully to movement-

based learning contexts. 
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The robust motor skill effects (g = 0.71) indicate that making learning criteria explicit, providing structured 

opportunities for peer and self-assessment, and delivering criteria-referenced descriptive feedback enhances the quality of 

practice and accelerates skill acquisition. This aligns with motor learning research emphasizing the role of augmented feedback 

and error detection in skill refinement (Schmidt & Lee, 2020). When students understand what proficient performance looks 

like and can evaluate their own performance against clear criteria, they engage in more purposeful, self-regulated practice. 

The tactical understanding gains (g = 0.64) are particularly noteworthy, as this domain often receives insufficient 

attention in PE assessment. The formative assessment framework encouraged teachers to make tactical concepts explicit 

learning objectives rather than assuming they would develop incidentally through game play. The GPAI-based peer assessment 

process required students to observe and evaluate decision-making, which deepened their own tactical understanding a finding 

consistent with Johnson's (2004) observation that the assessment process itself is a learning experience. 

The developmental trend in metacognitive awareness effects supports the hypothesis that formative assessment's impact 

on self-regulation increases with cognitive maturity. Older students are better equipped to engage in meaningful self-evaluation 

and goal-setting, suggesting that self-assessment strategies should be introduced gradually and scaffolded across grade levels 

(Zimmerman, 2002). 

The identified barriers time constraints, large class sizes, and limited professional development echo findings from 

previous studies (Ni Chroinin & Cosgrave, 2013) and highlight the need for systemic support for formative assessment 

implementation. The finding that time costs diminished with practice suggests that initial implementation challenges should 

not be viewed as permanent obstacles but rather as an investment in pedagogical transformation. 

Limitations include the non-random assignment at the student level (cluster randomization at school level), potential 

Hawthorne effects in the intervention group, and the 16-week duration, which may not capture sustained implementation 

effects. The study focused on teacher-initiated formative assessment; future research should examine student-initiated 

assessment practices and the long-term impact on assessment literacy and self-regulated learning in PE. 

VI. CONCLUSION 

This study establishes that formative assessment is a powerful pedagogical tool for enhancing motor skill proficiency, 

tactical understanding, and metacognitive awareness in K–12 PE programs. The integration of learning intentions, peer 

assessment, self-assessment, and descriptive feedback loops creates a learning environment in which students are active 

participants in the assessment process rather than passive recipients of grades. A phased implementation framework is 

recommended: Phase 1- establish learning intentions and success criteria; Phase 2-introduce peer assessment with structured 

tools; Phase 3-implement self-assessment and goal-setting; Phase 4-develop comprehensive descriptive feedback practices. 

This sequenced approach, supported by PE-specific professional development and assessment tools, can transform assessment 

from an afterthought to a central driver of learning in physical education. 
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