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Abstract 
Background. Wearable technologies such as heart rate monitors, accelerometers, and fitness trackers are increasingly 
integrated into school-based physical education (PE) to enhance instructional strategies, student engagement, and 
personalised learning. Yet empirical evidence on their pedagogical effectiveness remains fragmented.
Purpose. This systematic review synthesises research on wearable technology applications in school-based PE, 
examining their integration into teaching strategies, student motivation and participation, and personalised feedback.
Methods. A systematic search across Web of Science, Scopus, ERIC, SPORTDiscus, and PsycINFO identified 12 peer-
reviewed studies published between 2000 and 2025. Methodological quality was assessed using the Mixed Methods 
Appraisal Tool (MMAT), and results were synthesised.
Results. Wearable technologies facilitated diverse instructional strategies including real-time feedback, self-
monitoring, gamification, and goal setting. Their use increased student motivation, participation, and enabled 
personalised feedback, although data privacy and ethical concerns were noted. Teacher digital literacy and 
pedagogical competence influenced implementation effectiveness.
Conclusions. Wearable technologies offer significant pedagogical benefits for school-based PE by enhancing 
motivation, participation, and personalisation. Successful implementation requires thoughtful instructional design, 
teacher readiness, and careful ethical management of student data. Future research should investigate long-term 
outcomes and professional development models for educators.
Keywords: wearable technologies, school-based physical education, student motivation, personalised learning, 
technology integration.
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Introduction

In recent years, the application of wearable technology 
in physical education (PE) has increased steadily, and it is 
now becoming a standard teaching tool in PE classrooms. 
Devices such as heart rate monitors, accelerometers and 
smart bracelets can record students’ physiological and motor 
data in real time, providing a more objective basis for teachers 
to understand students’ classroom participation and exercise 
intensity (Lin et al., 2021, 2023; Wort et al., 2021). The use 
of these technologies makes it easier for teachers to carry 
out personalised feedback and differentiated teaching and 
also helps students gradually form self-monitoring and self-
regulation learning ability (Boiché et al., 2020). Therefore, 

wearable technology has not only altered the teaching 
methods of traditional PE classrooms to some extent but 
also provided new ideas for enhancing the quality of PE 
teaching, particularly in sports intensity monitoring, real-
time feedback, and sports performance evaluation (Xu et 
al., 2024).

In PE classes, wearable technology is no longer just a 
health monitoring tool. However, it has gradually become 
an important resource to support teaching and promote 
students’ learning. By obtaining students’ motor and 
physiological data in real-time, teachers can more accurately 
assess students’ exercise intensity, skill performance, and 
classroom participation. For example, heart rate monitoring 
can guide students to participate in activities within the 
appropriate intensity range and adjust the amount of exercise 
in real-time according to feedback, thereby improving the 
exercise effect (Cunningham-Rose et al., 2024; Gråstén et al., 
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2019). At the same time, accelerometers and other devices 
can record students’ activities under different exercise 
intensities, providing teachers with more comprehensive 
classroom information (Zhang & Wang, 2024). For students, 
instant feedback helps them gain a clearer understanding 
of their own motor state, thereby enhancing self-regulation 
ability and improving learning motivation (Gråstén et al., 
2019; Siacor et al., 2024). In general, wearable technology 
can help students adjust their exercise strategies based 
on real-time data, promoting improvements in exercise 
performance and learning outcomes.

Although the application of wearable technology in PE 
classes is increasing, the relevant research is still relatively 
scattered. Existing research focuses more on changes in the 
technical performance, health effects, or sports performance 
of the equipment itself. It less systematically analyses how 
these technologies are effectively utilised in the teaching 
process and their impact on students’ learning outcomes 
(Boiché et al., 2020). Some studies explain students’ learning 
motivation and participation using self-determination 
theory or social and cultural learning theory; however, a 
comprehensive analysis of how wearable technology supports 
the explicit teaching of strategies, classroom management, 
and students’ self-regulation remains insufficient (Esmonde, 
2019). Therefore, there is still a lack of a systematic overview 
of the teaching application of wearable technology in PE and 
its learning effect (Zhang et al., 2025).

Based on this, this study aims to systematically review 
the application of wearable technology in school PE 
situations, focusing on how these technologies support 
teaching strategies, promote students’ learning motivation 
and classroom participation, and provide personalised 
feedback for students. By integrating existing research, this 
study aims to provide a practical reference for PE teachers 
and educational researchers, helping them utilise wearable 
technology more effectively in PE classes to enhance the 
quality of teaching. This review aims to address these research 
questions: 1) How are wearable devices used in school 
physical education classes? What are the most common 
teaching strategies and classroom designs? 2) What is the 
overall impact of wearable devices on students’ motivation, 
participation, and learning in physical education classes? 
Under what kind of classroom and teaching conditions are 
these influences more likely to promote learning or bring 
negative effects?

Theoretical Framework

Self-Determination Theory (SDT) is used to explain 
how the learning environment influences the “quality of 
motivation” in students, and how this motivation, in turn, 
affects participation and the learning experience. SDT believes 
that people have three basic psychological needs: autonomy 
(feeling of choice and control), sense of competence (feeling 
that one can do well and make progress), and relatedness 
(feeling respected, accepted, and connected with others). 
When classroom teaching supports these needs, students 
are more likely to form autonomous motivations, that is, to 
participate because of interest or recognition of the value 
of learning, which is usually more stable and sustainable. 
On the contrary, when the teaching method oppresses or 
thwarts these needs, students are more likely to experience 

controlled motivation (to avoid criticism, participate for 
the sake of a score, or due to external pressure), and may 
even experience a lack of motivation and withdrawal. The 
advantage of SDT is that it not only focuses on “whether 
the amount of exercise has increased” but also pays more 
attention to “this increase is driven by interest or pressure”, 
so it is more suitable for explaining technical intervention 
in physical education classes (Deci & Ryan, 2000; Viciana 
et al., 2019).

In this review, we use SDT to understand how wearable 
devices affect students’ learning through “teaching 
methods”, rather than attributing the effect to technology 
itself. Wearable devices can support a sense of competency 
by providing clear, timely, and linked feedback to learning 
goals, helping students see progress and adjust their 
strategies (Gråstén et al., 2019). When teachers provide 
explanation and guidance, and give students space to set 
personal goals, choose rhythms, and understand data, 
devices may also support autonomy (Kerner & Goodyear, 
2017; Siacor et al., 2024). If the use of data in the classroom 
emphasizes cooperation, encouragement, and inclusion, 
equipment may also enhance the relationship. This review 
focuses on the analysis under the framework of SDT: (1) the 
teaching mechanism of equipment uses (feedback design, 
goal setting, teacher language, and interaction), and (2) the 
key situational conditions that determine their promotion 
or suppression of psychological needs (Deci & Ryan, 2000; 
Kerner & Goodyear, 2017).

Methodology

This systematic review follows the PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses) 
framework to ensure the standardisation and transparency 
of the research process (Page et al., 2021). In view of the 
significant differences in equipment type, research object, 
teaching strategy, and learning results, this study employs a 
systematic review with narrative synthesis to integrate and 
analyse the relevant research findings (Rodgers et al., 2009). 
In this way, this study strives to comprehensively present 
the application of wearable technology in PE and provide a 
theoretical reference for subsequent educational technology 
research and practice (Keogh et al., 2021).

Search Strategy

The literature retrieval strategy of this study follows the 
standard practice of systematic reviews, selecting five core 
databases for retrieval: ERIC, SPORTDiscus, Web of Science, 
Scopus, and APA PsycINFO (Page et al., 2021). The retrieval 
time range is set to 2000-2025 to cover as much research as 
possible on the application of wearable technology in school 
PE (Keogh et al., 2021). To enhance the comprehensiveness 
of retrieval and minimise the risk of missing relevant 
research, this study develops a more systematic retrieval 
strategy grounded in Boolean logic, drawing on best practice 
suggestions from systematic reviews (Siddaway et al., 2019; 
Higgins, 2019). Different forms of keyword expression 
are included in the search process, including synonyms, 
variations in spelling, changes between singular and plural 
forms, and common expressions related to teaching. For 
example, in terms of wearable technology, terms such as 
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“heart rate monitor”, “fitness tracker” and “smartwatch” are 
used; in the teaching dimension, “teaching strategies” is 
covered. Expressions such as “instructional approaches” and 
“learning outcomes”. 

To adapt to the retrieval rules of different databases, this 
study employs intercepts (such as strateg*, technolog*) and 
Boolean operators (AND/OR), adjusting the retrieval fields 
accordingly based on the syntactic characteristics of each 
database. For example, this approach utilises abstracts in 
ERIC (AB), use the TITLE-ABS-KEY in Scopus (Page et al., 
2021). In addition, through manual consultation of the list 
of references included in the literature, relevant research that 
may be omitted in the initial retrieval is also supplemented to 
identify (Stone et al., 2023). For example, we design a search 
strategy of Web of science: TS=(“wearable technolog*” 
OR smartwatch OR Fitbit OR “heart rate monitor” OR 
accelerometer) AND TS=(“physical education” OR “PE class” 
OR “school-based physical activity”) AND TS=(teaching OR 
pedagogy OR “teaching strateg*” OR “learning outcome*” 
OR motivation OR engagement). Table 1 summarises the 
classification structure of search words and the changes in 
their terms.

Table 1. Search Term

Consider Different 
Terminology Key Word

Synonyms wearable technology, heart rate monitor, 
fitness tracker, smartwatch, activity tracker

Different Spelling physical education, PE, teaching strategies, 
instructional approaches, classroom feedback

Singular versus 
plural forms

device/devices, student/students, teacher/
teachers, outcome/outcomes

Final Searching 
Equations

(“wearable technolog*” OR “heart rate 
monitor*” OR “fitness tracker*” OR 
“smartwatch*”) AND (“physical education” 
OR “PE”) AND (“teaching strateg*” OR 
instruction* OR feedback OR engagement 
OR outcome*)

This study has formulated explicit inclusion and 
exclusion standards to ensure that the selected literature is 
consistent with the research purpose. The included research 
must be published in an English peer-reviewed journal. For 
empirical research, the research design can be qualitative, 
quantitative or mixed methods, as long as it has specific 
educational or practical value for PE. The research content 
should involve the application of wearable devices in primary 
or secondary school PE classrooms, focusing on their role 
in teaching strategies, classroom monitoring, or student 
learning feedback, rather than just for health monitoring or 
behaviour records.

Only pay attention to the technical performance of the 
equipment; literature that does not belong to the school PE 
classroom is excluded. To enhance the transparency and 
repeatability of the research process, the specific inclusion 
and exclusion criteria are outlined in Table 2. Given that 
this study focuses on the application of teaching in school 
PE classes during the compulsory education stage, the 
intervention research conducted in colleges and universities 
or with adult groups is not included in the scope of this review 
due to the significant differences in teaching situations.

Literature Selection

This study strictly follows the PRISMA 2020 system 
overview reporting guidelines, and its screening process is 
shown in Figure 1 (Page et al., 2021). In the initial stage, 
10,523 documents were retrieved through five databases, and 
the document management software Zotero was uniformly 
introduced for sorting and preliminary weighting (Gee, 
2024). After the automatic removal of duplicate records (n = 
493), the remaining 10,030 documents were imported into 
Rayyan, a system review collaboration platform, and entered 
the formal screening link (Siddaway et al., 2019).

Two authors jointly conducted the literature screening, 
using independent double review and discussion. Both 
reviewers screened each record based on predefined 
inclusion and exclusion criteria in the title and abstract 
phase. Uncertain or conflicting cases were marked using 
Rayyan’s “maybe” function, then resolved through discussion 
(Kellermeyer et al., 2018). At this stage, 9,871 irrelevant 
records were excluded, leaving 159 articles for full-text 
review. During full-text screening, both authors made 
independent judgments again, using Rayyan’s “conflict” 
alerts to resolve any disagreements. One additional relevant 
study was identified through a literature search. Finally, 12 
studies met all criteria and were included in the synthesis. 
This review followed a two-person screening protocol 
supported by Rayyan’s conflict resolution tools to ensure 
transparency, consistency, and reproducibility.

Table 2. Inclusion and Exclusion Criteria

Inclusion Criteria
Topic: Pedagogical applications of wearable 

technologies in school physical 
education

Language: English
Publication Types: Peer-reviewed journal articles
Data Range: 2000-2025
Study Type: Empirical research (qualitative, 

quantitative, or mixed methods)
Setting: Formal, school-based physical 

education classes (primary and 
secondary levels)

Target Participant: School-aged students, PE teachers
Intervention Purpose: Use of wearable technologies to 

support teaching strategies or learning 
outcomes

Exclusion Criteria
Publication Types: Conference abstracts, editorials, book 

reviews, dissertations, non-peer-
reviewed works, grey literature

Setting: Informal, extracurricular, elite training, 
clinical or university-based studies

Intervention purpose: Use of wearables solely for health 
monitoring or technical validation

Study Focus: Studies without analysis of teaching 
strategies or pedagogical outcomes
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Quality Appraisal

This review used the Mixed Methods Appraisal Tool 
(MMAT, 2018) to assess all 12 included studies to ensure 
research quality and analytical credibility. MMAT is suitable 
for evaluating qualitative, quantitative, and mixed-method 
designs, matching the diversity of the selected literature 
(Hong et al., 2018). Two authors independently conducted 
the appraisal after agreeing on scoring criteria. Each 
study was assessed using five design-specific questions, 
rated as “yes,” “no,” or “cannot tell.” (See Appendix A) 
Discrepancies were resolved through discussion, and all 
results were documented in a standardised scoring table. 
Notably, no studies were excluded based on quality scores; 
instead, the ratings informed the interpretation of findings 
to enhance credibility (Souto et al., 2015). Using MMAT 
adds methodological transparency and rigour to this review 
(Hong et al., 2019). MMAT results are used to control the 
certainty of conclusions: if a topic mainly comes from 
multiple “unjudged/unsatisfied” studies, we will regard it as 
a preliminary discovery and express it more carefully in the 
discussion.

Data Extraction and Synthesis

In this study, a systematic review with narrative 
synthesis was employed to investigate the impact of wearable 
technologies on students’ motivation, participation, and 
learning outcomes in physical education. Key information—
including study aims, device types, research designs, and 
contexts—was extracted from 12 included studies to establish 
a systematic analytical basis (see Appendix B) (Page et al., 
2021; Souto et al., 2015).

Given the substantial heterogeneity in study designs, 
samples, and wearable devices, conducting a statistical 
meta-analysis was not appropriate (Keogh et al., 2021; 
Siddaway et al., 2019). Instead, a narrative approach was 
adopted to synthesise findings across studies. Each article 
was coded in Microsoft Excel 16 according to its objectives, 
methods, and key outcomes, allowing recurring patterns 
and thematic similarities to be identified across different 
educational contexts. This process enabled the comparison 
of convergent and divergent findings, revealing consistent 
trends in how wearable technologies support student 
motivation, participation, and skill development (Hong et 
al., 2019). Results were therefore reported descriptively, with 
an emphasis on pedagogical implications and directions for 
future research.

This review establishes a standardized data extraction 
table in Microsoft Excel and first selects a small number of 
them to be included in the literature for trial extraction to 
unify the field meaning and extraction rules. The extracted 
content includes: author and year, research country and 
school situation, sample characteristics, such as grade/age/
number of people, research design and duration, wearable 
device type and data indicators, teaching purpose and 
teaching strategy, such as feedback, goal setting, gamification, 
self-monitoring, etc., outcome indicators, such as, motives, 
participation, classroom activity volume, learning-related 
results, and core findings related to research problems. The 
first author completes the data extraction of all literature, 
and the second author checks the extraction results item 

by item. When differences arise, an agreement is reached 
through discussion, and the extraction rules are refined as 
needed.

To enhance the trustworthiness of the synthesis, all 
identified themes were reviewed through team discussions 
to ensure the evidence well supported them. Following this 
iterative process, three core themes were confirmed: (1) the 
application of wearable technology in physical education; (2) 
its role in enhancing student motivation and participation; 
and (3) the use of wearable devices to provide personalised 
feedback.

Fig. 1. PRISMA flow chart

Results

This review encompassed a total of 12 empirical 
studies on wearable technology in school PE classrooms. 
The research designs included quantitative description, 
qualitative interviews with control trial teachers, and a small 
number of mixed methods and technology evaluation studies 
(Almusawi et al., 2021; Boiché et al., 2020; Cunningham-
Rose et al., 2024;  Gråstén et al., 2019; Guijarro-Romero 
et al., 2025;  Layne et al., 2022;  Lindberg et al., 2016;  Sit 
et al., 2019;  Smith et al., 2019;  Stöckel & Grimm, 2021;  
Wort et al., 2021;  Zhang & Wang, 2024) The device includes 
heart rate monitoring, accelerometers/activity trackers, 
pedometers, and smart sports glasses, etc. The results are 
presented according to the three themes of the original draft.

The Application of Wearable Technology 
in Physical Education

Wearables were rarely used as pedagogy in isolation; 
instead, they were integrated into existing teaching 
structures (Layne et al., 2022; Cunningham-Rose et al., 
2024; Guijarro-Romero et al., 2025). When wearable data 
are used to communicate clear lesson intentions and provide 
understandable performance information, they can function 
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as competence-supportive scaffolds. For example, investigate 
the influence of heart rate projection on classroom effort 
(Cunningham-Rose et al., 2024), integrate the heart rate 
system with the sports education model and evaluate 
classroom activity volume and rope skipping performance 
(Layne et al., 2022), it provides real-time heart rate feedback 
in the classroom and simultaneously measures physiological 
and motivational indicators (Stöckel & Grimm, 2021). 
Studies mainly based on accelerometers have mostly been 
used to objectively measure MVPA sedentary time or activity 
patterns, and to investigate the relationship between these 
indicators and classroom/school context (Boiché et al., 2020). 
In addition, a group randomized controlled trial evaluated 
the effect of gamified interval units on students’ weekly 
activity levels (Guijarro-Romero et al., 2025). Technology 
integration research also includes classroom solutions for 
wearable motion-sensing games (Lindberg et al., 2016) and 
classroom evaluation based on real-time feedback from 
smart glasses (Zhang & Wang, 2024). Research indicates 
that the implementation of wearable devices is significantly 
influenced by teacher readiness resource conditions and 
classroom feasibility (Almusawi et al., 2021; Wort et al., 
2021). 

The teacher’s perspective study points out that the 
implementation of wearable devices is significantly affected 
by teachers’ readiness, resource conditions and classroom 
feasibility (Almusawi et al., 2021; Wort et al., 2021). If 
teachers lack time, confidence, or data interpretation 
routines, wearable integration may become fragmented and 
harder for students to understand, limiting its pedagogical 
value (Almusawi et al., 2021; Wort et al., 2021).

Improving Motivation and Participation

The research results indicate that wearable technology 
can indeed enhance students’ participation motivation and 
activity input to a certain extent in PE classes, primarily 
through real-time feedback that concretises and visualises 
sports efforts, thereby improving students’ perception of 
their own performance (Stöckel & Grimm, 2021; Wort et al., 
2021). When such technologies are combined with gamified 
design or clear goal setting, it becomes easier for students 
to understand classroom requirements and maintain 
participation, especially in the short term, resulting in a 
higher level of activity (Guijarro-Romero et al., 2025; Viciana 
et al., 2019).

There are two main ways to present motivation and 
participation in research: one type reflects classroom effort 
and participation (such as heart rate interval time and 
moderate-to-vigorous physical activity, or MVPA) through 
objective intensity/activity indicators; the other directly 
measures motivation or motivation-related variables. The 
heart rate projection study reported classroom intensity 
and effort indicators (Cunningham-Rose et al., 2024), and 
the real-time heart rate feedback study also reported the 
results of psychophysiology and motivation (Stöckel & 
Grimm, 2021). Research shows that motivation variables 
are related to school activities measured by accelerometers 
(Boiché et al., 2020), and SDT-related variables can predict 
physical education classes and total MVPA (Gråstén et al., 
2019). Additionally, studies have examined the differences 
in activity patterns of depicting school hours (including 

physical education) among various groups and under 
different seasonal conditions (Sit et al., 2019). Technology 
integration research also reveals classroom effects, including 
“learning experience/sense of participation” and “learning-
related results” (Lindberg et al., 2016; Zhang & Wang, 2024).

However, this motivational improvement is not stable 
or universal, and its effect is highly dependent on the 
logic of using teaching situations and techniques. Many 
studies have shown that when wearable technology is 
used to compare, rank, or continuously monitor student 
behaviour, the motivation structure in the classroom may 
shift from interest- and experience-oriented to data-driven 
and externally controlled (Kerner & Goodyear, 2017). In 
this case, although students may temporarily increase the 
amount of activity, it is accompanied by a decrease in stress, 
anxiety and motivation, weakening the autonomy and 
positive experience that should have been emphasised in 
PE classes.

Providing Personalised Feedback through Wearable Devices

The research results indicate that wearable technology 
offers a new support pathway for differentiated teaching, 
formative evaluation, and students’ self-regulation in 
PE classrooms through real-time and personalised data 
feedback (Goodyear et al., 2019; Wort et al., 2021; Zhang & 
Wang, 2024). When feedback is directly related to students’ 
own performance, it is easier for students to understand 
learning goals and adjust behaviour, thus improving skill 
learning efficiency and classroom participation to a certain 
extent (Goad et al., 2019; Cunningham-Rose et al., 2024). 
This mechanism enables students to gradually participate in 
the self-regulated learning process, no longer relying entirely 
on the teacher’s immediate instructions.

The most consistent function of cross-research is 
“feedback,” including classroom real-time intensity feedback, 
activity feedback, and action/posture feedback. Heart rate 
projection provides real-time visual data and collects effort 
indicators accordingly (Cunningham-Rose et al., 2024); 
real-time heart rate feedback research takes data as part 
of the classroom experience and evaluates relevant results 
(Stöckel & Grimm, 2021); The integrated research of sports 
education model uses the heart rate system for classroom 
monitoring and connects it to the evaluation of activity and 
skill performance (Layne et al., 2022). The study of smart 
glasses uses real-time posture feedback in the classroom and 
reports skill-related results (Zhang & Wang, 2024). Device 
measurement research reveals differences in the accuracy 
of pedometers across various action tasks, suggesting that 
the step index may be unstable in certain physical education 
class contents (Smith et al., 2019). Teacher research also 
highlights that data can be of potential value for feedback and 
informed decision-making in teaching, but the feasibility 
of implementation and the ability to interpret data are key 
conditions (Wort et al., 2021; Almusawi et al., 2021).

However, research also clearly shows that the teaching 
value of personalised feedback is not automatically 
generated by technology. First of all, the data generated by 
wearable devices is not equivalent to the quality of learning. 
Its measurement results have obvious situational limitations. 
If they are directly used to evaluate students’ performance, 
it is easy to simplify or even misjudge the learning process 
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(Smith et al., 2019). Secondly, students’ ability to understand 
data is not a priori, and the lack of teaching-guided data 
feedback may be transformed into a cognitive burden, thus 
weakening their original intention to support learning 
(Casey et al., 2017; Creaser et al., 2022).

Discussion

The results of this review indicate that wearable technology 
is more akin to a “classroom infrastructure” than a neutral 
teaching tool in school physical education classes. It often 
enters the classroom through the data process of “monitoring-
feedback-display” and affects how teachers organize teaching, 
how students understand effort and performance, and how 
classroom relationships are redefined (Layne et al., 2022; 
Cunningham-Rose et al., 2024; Wort et al., 2021). Therefore, 
we need to analyze this phenomenon using a theoretical 
framework that can explain why the same technology 
produces different consequences in different classrooms. 
Self-determination theory (SDT) provides a clear entry point: 
whether technology truly promotes learning, the key is not the 
equipment itself, but whether it supports or hinders students’ 
autonomy, sense of competence, and relationships in the 
classroom (Deci & Ryan, 2000). From this perspective, your 
three themes are not simply the linear logic of “application-
effect-feedback”, but three groups of motivational mechanisms 
that may reinforce or offset each other.

In teaching integration and teaching strategy, the 
study generally points out that wearable devices rarely 
constitute teaching methods alone, but are superimposed 
on existing teaching structures, such as sports education 
models, game units, or intensity-centered lessons (Layne 
et al., 2022; Guijarro-Romero et al., 2025; Cunningham-
Rose et al., 2024). The critical point of SDT is that this 
“superposition” does not necessarily mean better learning. It 
may not only provide clear goals and informative feedback 
to support the sense of competency; it may also become 
a fragmented monitoring process due to teachers’ lack of 
data explanation and classroom routines but also increase 
students’ confusion and pressure (Almusawi et al., 2021; 
Wort et al., 2021). More importantly, there is a natural risk 
of a mismatch between equipment indicators and classroom 
tasks. The underestimation of pedometers in non-walking 
tasks reminds us that data is not equivalent to effort, let alone 
the quality of learning; once teachers or students regard data 
as “expressing the truth”, the sense of competence may be 
continuously frustrated by wrong feedback (Smith et al., 
2019). This means that in practice, “technical integration” 
must be redefined as a teacher’s professional judgment 
ability: teachers need to know when data is informational 
support and when it is just noise; and they should be able 
to put the data back into the teaching objectives and action 
tasks to explain, instead of letting the data reverse define that 
the classroom should teach What (Casey et al., 2017).

Motivational engagement and participation are most 
likely to be misinterpreted because some studies have 
indeed reported higher intensity indicators or higher 
MVPA, especially in the context of heart rate projection 
or gamification design (Cunningham-Rose et al., 2024; 
Guijarro-Romero et al., 2025). However, according to the 
SDT, a more crucial question arises: What is the quality of 
motivation underlying the same greater effort? If the data 

presentation in the classroom resembles a publicly visible 
supervisory device, students may increase their intensity 
due to the pressure of being evaluated, which is closer to 
controlled motivation. It may seem effective in the short 
term, but in the long run, it may weaken autonomy and 
continuous participation (Deci & Ryan, 2000) This is also why 
critical research would remind us that heart rate monitoring 
and feedback loops may reshape classroom power relations, 
slide physical learning towards data compliance, and impose 
an additional burden on students who are unwilling to be 
shown or perform poorly (Esmonde, 2019) Meanwhile, the 
research also suggests that there is a connection between 
motivational variables and objective activity levels, and the 
differences are presented among different groups (Boiché et 
al., 2020; Gråstén et al., 2019). This means that, at the practical 
level, one should not merely focus on increasing the intensity 
but rather pay more attention to how to make students feel 
that they have the choice and ability to be accepted through 
classroom language, goal setting, and interaction methods. 
If the main consequence of using technology is comparison 
rankings or implicit humiliation, then even MVPA Ascent 
may also come at the expense of autonomy and a sense of 
relationship, ultimately being detrimental to learning and 
long-term sports engagement (Kerner & Goodyear, 2017).

Personalized feedback and data evaluation are the most 
educational and critical parts of wearable technology. Wheth-
er it is heart rate real-time feedback, intensity interval visu-
alization, or posture feedback provided by smart glasses, the 
core is to transform “imperceptible performance clues” into 
actionable feedback, so as to support a sense of competence 
and self-regulation (Stöckel & Grimm, 2021; Zhang & Wang, 
2024). However, personalized feedback is not inherently 
equivalent to “learner centered.” When feedback is overly da-
taized or bound to evaluation, it may change from “promot-
ing understanding and improvement” to “code of conduct 
and performance monitoring”, which will frustrate autonomy 
and make students treat data as objects to be judged rather 
than self-regulating resources (Kerner & Goodyear, 2017; Es-
monde, 2019). In addition, data-driven feedback also raises 
privacy and ethical concerns, especially in the K-12 scenar-
io, where the scope, storage, and use boundaries of data are 
unclear, directly affecting students’ psychological safety and 
participation experience (Jovanovic & Kay, 2022). Therefore, 
the practical significance can be very specific: teachers should 
position wearable data as auxiliary evidence for formative 
evaluation, not the basis for scoring; at the classroom level, 
give priority to the strategy of “private feedback, goal selec-
tion, and emphasis on progress” to protect autonomy and 
relationship; at the school level, clear consent mechanisms 
and data are needed. Access and storage rules and improve 
data literacy and interpretation ability through teachers’ pro-
fessional development, otherwise technology is easy to slide 
from “supported learning” to “defined learning” (Almusawi 
et al., 2021; Wort et al., 2021; Goodyear et al., 2019). Overall, 
this review supports a “cautious and optimistic” conclusion: 
the educational value of wearable technology stems from the 
teaching mechanism that requires support, rather than from 
more intensive data production.

Conclusion

This system review shows that wearable technology has 
the potential to support differentiated teaching, formative 
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evaluation and student self-regulation in PE, especially 
promoting student participation and skill learning through 
personalized feedback. However, its teaching effectiveness 
does not come from technology itself but depends on how 
teachers interpret and use data. A key contribution of this 
review is that we move beyond describing devices and 
instead explain how wearables work in PE through a simple 
mechanism-and-conditions lens. Across studies, wearables 
matter mainly because they change feedback, make lesson 
goals more visible, and increase the visibility of performance 
data. Using SDT, we show that these pathways shape students’ 
autonomy, competence, and relatedness, which helps explain 
why similar technologies produce mixed outcomes (Deci & 
Ryan, 2000). Wearables are most likely to support PE aims 
when data are used as formative feedback, metrics fit the task, 
and routines protect privacy and inclusion; they are more 
likely to hinder learning when data are used for ranking, 
comparison, or control (Esmonde, 2019; Smith et al., 2019; 
Wort et al., 2021). Therefore, wearable technology should 
be used as an auxiliary tool to serve teaching judgment, 
not a mechanism to dominate classroom operation. 
Future research needs to pay more attention to its teaching 
integration method and the ethical boundaries of data use.
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Носимі технології у шкільному фізичному вихованні: 
систематичний огляд педагогічних аспектів
Цзосіань Чжао1ABCDE, Їнсюе Су2ABCDE

¹Університет Бірмінгема 
²Педагогічний університет Внутрішньої Монголії

Авторський вклад: A – дизайн дослідження; B – збір даних; C – статаналіз; D – підготовка рукопису; E – збір коштів

Реферат. Стаття: 11 с., 4 табл., 1 рис., 36 джерел.

Обґрунтування. Носимі технології, зокрема монітори серцевого ритму, акселерометри та фітнес-трекери, дедалі час-
тіше інтегруються у шкільне фізичне виховання з метою вдосконалення навчальних стратегій, підвищення залученості 
учнів і забезпечення персоналізованого навчання. Водночас емпіричні докази їхньої педагогічної ефективності залиша-
ються фрагментованими.

Мета. Метою цього систематичного огляду є узагальнення досліджень щодо застосування носимих технологій у 
шкільному фізичному вихованні з аналізом їх інтеграції в навчальні стратегії, впливу на мотивацію та участь учнів, а 
також використання персоналізованого зворотного зв’язку.

Методи. Систематичний пошук у базах Web of Science, Scopus, ERIC, SPORTDiscus та PsycINFO дозволив ідентифіку-
вати 12 рецензованих досліджень, опублікованих у період з 2000 по 2025 рік. Методологічну якість досліджень оцінювали 
за допомогою інструмента оцінювання змішаних методів, після чого результати було синтезовано.

Результати. Носимі технології сприяли реалізації різноманітних навчальних стратегій, зокрема наданню зворотно-
го зв’язку в реальному часі, самоконтролю, гейміфікації та постановці цілей. Їх використання підвищувало мотивацію 
й участь учнів, а також забезпечувало персоналізований зворотний зв’язок, хоча водночас було відзначено проблеми, 
пов’язані з конфіденційністю даних та етичними аспектами. Рівень цифрової грамотності вчителів і їхня педагогічна 
компетентність суттєво впливали на ефективність упровадження.

Висновки. Носимі технології мають значний педагогічний потенціал у шкільному фізичному вихованні, сприяючи 
підвищенню мотивації, участі та персоналізації навчання. Успішне впровадження потребує продуманого навчального 
дизайну, готовності вчителів і ретельного етичного управління даними учнів. Подальші дослідження мають бути спря-
мовані на вивчення довгострокових ефектів та моделей професійного розвитку педагогів.

Ключові слова: носимі технології, шкільне фізичне виховання, мотивація учнів, персоналізоване навчання, інтегра-
ція технологій.
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