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Abstract

Background: The purpose of motivating students is to enhance their learning achievement. The expectancy-value theory (EVT) has demonstrated

its efficacy in motivating students in classrooms and in gymnasia. Understanding student motivation in physical education is needed. This meta-

analysis review aimed to reveal the determinants and functions of EVT by evaluating the evidence in physical education research.

Methods: We followed the Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) guidelines to identify and meta-ana-

lyze the current research literature published from January 2010 to December 2020 by generating and analyzing the effect sizes from the studies.

Results: A total of 31 studies were included. The results show that social support, motivation of teachers and peers, and positive class climate can

predict student EVT motivation. EVT motivation predicts student learning behaviors, situational interests, fitness performance, health behavior

function, out-of-school physical activity, and physical skill development.

Conclusion: EVT motivation could facilitate learning behaviors and situational interest development in the gymnasium. It might lead to fitness

enhancement, health behavior change, out-of-school physical activity participation, and physical skill development. Fostering a learning environ-

ment with a mastery-centered and/or student autonomy approach where students perceived success and the task values can enhance and maxi-

mize student EVT motivation and learning achievement.
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1. Introduction

Motivation is a mental process that inspires and empowers

individuals to engage in goal-oriented actions.1,2 It is considered

an influential factor in promoting student learning achievement.

Specifically, helping students enhance their motivation is neces-

sary for improving learning in physical education. Expectancy-

value theory (EVT) is one of the major motivation theories in the

field that focuses on the 2 constructs most relevant to the school

learning context: (a) students’ expectancy beliefs and (b)

students’ subjective judgments of the value of the content they

are being taught. EVT’s impact on learning has been widely stud-

ied and documented. The theory attempts to explain the relation-

ship between students’ motivation and their learning behaviors/

performance with respect to the goals of education.3,4 In physical

education, many studies guided by EVT have generated
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informative findings, especially in the most recent 10 years.

There is, therefore, a need to carefully summarize the findings of

EVT research in physical education to further our understanding

of its impact on knowledge/skill learning and on students’ partici-

pation in physical activities outside of physical education at

school.1 Findings from a systematic review could provide

researchers and educators an evidence-based overview of EVT

motivation function in student learning and physical activity

behavior change. In turn, the findings can point to future EVT

research directions.

By conducting this systematic review, we expect to provide

the evidence upon which effective motivation strategies could be

developed to facilitate student learning in physical education. In

this article, we will (a) articulate EVT and its recent theoretical

development, (b) narratively illustrate and critique current find-

ings, (c) provide evidence-informed suggestions for practices,

and (d) elaborate on the directions for future EVT research. The

major analytical approach we used to accomplish these goals is a

meta-analysis informed procedure guided by the Preferred
meta-analysis of its application in physical education. J Sport Health Sci
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Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines. The purpose of this systematic meta-ana-

lytical review, therefore, was to determine the contribution made

by EVT research during the period from 2010 to 2020 to the

understanding of student motivation.

1.1. The expectancy-value construct

EVT postulates that students’ motivation in schooling relies

on their beliefs in academic success and the values they per-

ceive relative to the task they are learning.3,4 Theoretically,

the expectancy-value construct consists of 2 independent and

yet related dimensions: a student’s expectancy beliefs for suc-

cess and the subjective values the student places on the task at

the hand. The 2 dimensions work together to determine how

much effort a student is likely to invest in the learning process.

Expectancy beliefs for success can be defined as how well stu-

dents think they can meet the expectations of success for

upcoming work.4 Expectancy beliefs depend on perceptions of

the difficulty of tasks and the possibility of overcoming the dif-

ficulty to succeed.5 For example, the level of expectancy

beliefs of adolescent students who perceived the Lunastix task

as difficulty tended to be lower than the level of their peers

who viewed this work as easy.6 It is theorized that the more

challenging a student perceives a given task to be, the lower

the expectancy belief the student would attach to it.5 Conse-

quently, the student’s motivation to overcome the challenge

and succeed would be low as well.

The subjective value dimension includes 3 primary values

that students are likely to attach to a learning task. Attainment

value refers to the perceived personal importance that a student

attaches to a given task. Students will attach attainment value

to a task if the characteristics of this task fit or strengthen their

own perceived values/self-schema/identities. 4 Individuals will

attach attainment value to an activity such as a sport and could

be motivated to practice and play it when there is an opportu-

nity. Attainment value can also derive from and strengthen

personal identity. For instance, native Americans are moti-

vated to play stickball because it is a sport that reflects their

cultural heritage.7 Intrinsic value refers to the anticipated

enjoyment an individual expects to experience from participat-

ing in a specific task. Learning that it driven by curiosity or

interest is thought to be of intrinsic value.5 For example, Field-

ing-Wells et al.8 suggested that students who were interested

in building pyramids were motivated by the intrinsic value of

the learning tasks they were experiencing. They even

requested to remain in the classroom during a break and after

school hours to construct more pyramids. It is theorized that

students will be deeply engaged in a specific task for an

extended amount of time if they are intrinsically motivated by

the work.4 Utility value can be defined as how useful a task

will be in the future.4 Utility value by itself could be similar to

extrinsic motivation when completing a task is the means to an

end. A student motivated by utility value would likely work

for tangible results in the near future. For instance, high school

students who attend physical education merely to fulfill gradu-

ation requirements may not register for additional physical
education classes as electives because the additional courses

work not be useful to them.

Cost refers to that which a student has to give up in order to

accomplish an academic task. Students tend to avoid a task if

the cost of performing is high relative to anticipated benefits.

Thus, they are likely to be motivated if the perceived cost is rel-

atively lower than the benefit. Wigfield and Eccles3 introduced

3 types of cost: effort cost, opportunity cost, and emotional cost.

Effort cost refers to the energy a student needs to spend to com-

plete a task. Students tend to avoid tasks in which they must

invest too much effort because they are afraid of being viewed

as incompetent if they are not successful. Opportunity cost is

associated with choice. If a student chooses to engage in a task,

she/he would not be able to engage in other works due to time

constrains. Emotional cost is derived from psychological or

emotional states which, in turn, affect actions.4 For instance, if

students perceive that a task will increase their anxiety, they

will not fully engage in it so as to avoid the potential emotional

costs resulting from increased anxiety.

1.2. Rationale of this review

Ennis9 argued that physical education needs to provide a

transformative learning environment that will motivate students

to achieve learning goals. Creating transformation within physical

education requires a thorough understanding of motivation sour-

ces. Based on summarized findings from classroom research,

expectancy beliefs and task values (EBTV) have been identified

as strong sources of motivation in physical education.10,11 To

substantiate the evidence, a thorough review using the meta-ana-

lytic approaches is necessary to provide both quantified and nar-

rative accounts of the research on EVT in physical education. In

this effort, we adopted the meta-analytical systematic approach

to critically evaluate the evidence from multiple studies and pro-

vide consistent and generalizable findings that could clarify the

role of EVT motivation in physical education.

This review is theoretically significant in that it illustrates

the potential of EVT for facilitating students’ motivation,

mindfulness, and meaning making in physical education.9 We

will begin with the methodology that guided the review, fol-

lowed by a summary, articulation, and critique of the findings

based on the results of the meta-analysis. We will then inter-

pret the findings, provide suggestions for physical education

curriculum development and instruction, and discuss potential

directions for future EVT research.

2. Methods

2.1. The role of systematic review in research

It has been acknowledged that a systematic review using

meta-analysis can enhance understanding of a phenomenon by

empirically summarizing research findings from multiple stud-

ies.12 In our review, we followed the PRISMA 2020 method to

identify, screen, and make decisions for literature inclusion.13

Specifically, we followed (a) the 3 core methods for identify-

ing relevant research reports for a systematic review, (b) the 7

categories for researchers to consider when writing a review
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article, and (c) the 27-item checklist that identifies the infor-

mation to be included in the review article. We first defined

and developed a set of inclusion/exclusion criteria to deter-

mine the eligibility of research reports. We also developed a

work sequency for conducting the literature search. We then

decided on screening procedure to make article section deci-

sions. Lastly, we created a data template to (a) help decide on

the information to be extracted from the articles, (b) create a

coding guide with variable definitions for extracted informa-

tion, (c) arrange the sequency by which the extracted informa-

tion was to be entered into the database, and (d) decide on a

“trigger” point where a discussion would be held to create new

variables or redefine the coding guide.

2.2. Eligibility criteria

It was acknowledged from the outset of the work that

English was the language criterion for article selection. The

following criteria were used to determine the eligibility of

articles: (a) the study must include the EVT defined variables:

expectancy beliefs, task values, and/or cost; (b) the study must

be conducted in K�12 physical education settings; (c) the

study must include a sample of K�12 school students with

data collected directly from the students; (d) the study must

use quantitative measurements for statistical analyses, from

which effect sizes could be calculated for this review; (e) the

study must be published in a peer-reviewed scholarly journal;

lastly, (f) the study must have been published after 2010 (con-

sidering that the studies prior 2010 were included in the

meta-analysis by Chen et al.,14 which provides an insightful

summary of the findings from those earlier studies).

2.3. Search process

Using the eligibility criteria, we conducted the literature search

in Education Database, Google Scholar, PsycINFO, PubMed, and

the University of North Carolina’s digital library. During the

search we used the keywords “Expectancy-value”, “Task Value”,

“Expectancy-beliefs”, “Physical Education”, “Physical Activity”,

“Physical Exercise”, and their combinations using the Boolean

operator “AND”. A restriction of keywords search in “Title” was

used for Google Scholar due to the fact that it has provided the

most sensitive and vast coverage in these systems.15 Boolean and

proximity operators were used to connect the keywords for search

accuracy and efficiency. No restriction was implemented in the

search of other databases. We first generated a list of the articles

that satisfied the keywords in terms of the variables (EVT) and

school levels (K�12). The abstracts of the studies were down-

loaded to form the initial pool. An initial screening was con-

ducted to eliminate duplicate studies and to exclude the studies

that were not on EVT or that were not conducted in K�12 physi-

cal education settings.

2.4. Screening and selection

We then followed the rest of criteria to randomly select and

independently review 25% of the total articles. When there

were doubts and/or questions about whether an article met any
of the criteria, we met and discussed the article and, occasion-

ally, revised the criteria. This process continued until consen-

sus was made and issues were resolved. The process

consolidated the criteria and prepared us to solve similar issues

in the subsequent screening. After the process, we screened the

rest of the articles. Further disagreements were resolved

through discussions and involved little change of the criteria.

After excluding studies that did not meet the standards, all 3

researchers then independently screened the titles and abstracts of

the remaining articles. Two researchers, the first and third authors

(CS and AC), met and discussed these articles in terms of their

eligibility for meta-analysis and/or narrative screening for con-

ceptual reviews. They also developed detailed coding strategies

to collect data from the identified articles for the meta-analytic

procedures. The second author (ACM) was informed of the pro-

cedures and the outcomes. This process continued until a consen-

sus was reached and any issues regarding inclusion/exclusion

were resolved. The process consolidated the criteria and prepared

us to solve similar issues in the subsequent review/critique. Once

the criteria were applied to all selected articles, the second author

independently verified the selection by re-screening the studies.

Disagreements among the researchers were resolved through dis-

cussion. Most discussions resulted in further clarification of the

criteria but did not lead to fundamental or substantial change of

the criteria.

As shown in Fig. 1, a total of 763 articles were initially

located. Of those, 694 duplicated articles were excluded. The

remaining 69 articles were kept in the pool for further screen-

ing and selection decisions. After full-text reading, 38 articles

were excluded for various reasons. Eventually, 31 articles

were included in this review.

2.5. Potential selection bias

There are 3 potential biases that limit the scope of general-

izing the findings. The first is the language bias. We limited

our search to English language search engines due to a lack of

access to non-English databases and due to our own language

barriers. The second potential bias is from a deliberate decision

to not include a search for dissertation studies. This decision

was based on an assumption that high quality dissertation stud-

ies must have been published. Thirdly, excluding the studies

prior 2010 may prevent us from interpreting the findings with

a historical perspective. We are currently not able to assess the

extent to which this exclusion would limit the significance of

this study. However, we presume that understanding the cur-

rent findings and implications for future research and practice

would make up for the potential lack of historical perspective

on EVT studies in physical education.

2.6. Data collection/extraction process

Prior to data extraction, we carefully read all selected articles

separately. During the reading, we highlighted key information in

the articles and kept reading notes. Then, one researcher (CS)

developed an initial coding sheet for discussion. We met 3 times

to examine the codes on the initial coding sheet and added,

deleted, and/or combined the initial codes for data collection. The



Fig 1. Flow diagram of literature search results. EVT = expectancy-value theory; PA = physical activity; PE = physical education; PhE = physical exercise.
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need for new codes evolved from the subsequent review process;

therefore, additional meetings were held to determine new codes.

The final coding sheet included 84 codes grounded in 12 variable

categories, which are organized alphabetically in Table 1. During

the data collection, means, standard deviation, correlation coeffi-

cients, regression coefficients, and other statistics from the original

studies were recorded in a comprehensive spreadsheet for statistical

analyses.
2.7. Data summary and assumption testing

Standardized regression coefficients (b) and correlation

(r) were the common measures in the selected studies. To

compare the coefficients in the same metric, we followed

Peterson and Brown’s recommendation to transform b

to r.16 Although combining coefficients from different met-

rics could have limitations, converting a regression coeffi-

cient ranging from �0.50 to +0.50 to r was found to be

acceptable in review work.17 Coefficients that fell outside

the range would be excluded from the subsequent calcula-

tion of effect size. As recommended in the PRISMA guide-

lines, a narrative analysis was then conducted on the

coefficients to examine their consistency or inconsistency

with the effect size.13
Prior to the analysis, we grouped findings into 2 general

types. The first type was where the EVT motivation variables

were conceptualized as the dependent variables. In these stud-

ies, the general purpose of the original analyses was to identify

factors that influence EBTV. The variables included in these

studies, in addition to EBTV, were social support, positive

class climate, negative class climate, age/grade, EBTV of

teachers, and EBTV of peers. The second type was where the

purpose of the original analyses was to use EBTV as indepen-

dent variables or predictors to determine the impact of EVT

motivation on learning behaviors and outcomes. The variables

in these studies would include learning behaviors (e.g.,

engagement, concentration), knowledge and skill develop-

ment, other motivation variables (e.g., situational interests,

self-efficacy), out-of-school physical activity, fitness compo-

nents, and health behavior function.

To help determine the role of the EVT components as

associated with these variables in the 2 groups, we sepa-

rated the reported correlation and regression coefficients of

these variables in each group by the EVT components and

then formed subgroups under each component based on

the analysis types described above. A total of 84 sub-

groups were formed to account for all the coefficients

between the EVT components and the other variables.



Table 1

Definition of coding variables (in alphabetical order).

Coding variables Measured in original studies

Age Age in years

Class climate—negative Performance climate, PA teasing

Class climate—positive Mastery climate, intention to support, self-efficacy focused

EBTV of peers Peers’ expectancy beliefs and task values

EBTV of teachers Teachers’ expectancy beliefs and task values

Fitness Cardiovascular fitness, muscular endurance, in-class PA intensity

Health behavior function Physical function, social and emotional function, school function

Learning behaviors Concentration, persistence, engagement, knowledge acquisition

Out-of-school PA PA time, PA frequency, intention to participate in PA

Physical skills Sports skills, coordination skills

Situational interest Total interest and its components (attention, challenge, exploration, instant enjoyment, novelty)

Social support Support from peers, parents’ expectancy beliefs and values, autonomy support, competency support

Abbreviations: EBTV = expectancy beliefs and task values; PA = physical activity.
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These coefficient groups were then subjected to the hetero-

geneity assumption test to determine their eligibility for

effect size calculation.

2.7.1. Heterogeneity test

Social science studies tend to have high heterogeneity due

to differences in study populations, research designs, and the

nature of measurements (objective measures or self-report).18

A high heterogeneity (e.g., a p value < 0.05 for a x2 test)

indicates a violation of the assumption, which limits the

generalizability (external validity) of the findings (effect size).

Therefore, it is recommended that a heterogeneity test should

be conducted prior to a meta-analysis procedure.19 We adhered

to the following procedures to assess heterogeneity for each of

the 84 subgroups. First, a weighted mean was calculated using

this formula:

Zr ¼
P

Nj � 3
� �

ZrjP
Nj � 3
� � :

Here, Nj refers to the number of sampling units. Zrj refers to

the Fisher Zr corresponding to coefficient r. Then, the follow-

ing formula was implemented to calculate heterogeneity.20

The x2 statistic was calculated:

x2 ¼
X

Nj � 3
� �

Zrj � Zr
� �2

:

Here, Nj and Zrj refer to the same numbers as those in the

first formula, and Zr refers to the weighted mean Zr from the

previous calculation. We excluded the coefficients whose

absolute value was smaller than 0.30 because these coefficients

explained a small variance.

After the x2 value was obtained, it was compared with the

critical value to determine its statistical significance. The func-

tion of the heterogeneity testing in a meta-analysis procedure

is to rule out “outlier” coefficients that might skew the pooled

results and, subsequently, lead to spurious findings. When a x2

statistic is found to be statistically significant, the violation of

the heterogeneity criterion is determined to be present. The
coefficients involved should then be excluded from the inter-

pretation based on the pooled effect size. In this case, we con-

ducted a narrative analysis of the original coefficients by

determining their consistency with the findings based on the

pooled effect size.
2.8. Statistical analysis

Most of the findings in the pool were based on correlational

analyses. In the meta-analyses, we first evaluated the reliability

of the estimated effect size using:

tc ¼ rffiffiffiffiffiffiffiffiffiffiffiffiffi
1� r2

p �
ffiffiffiffiffi
df

p
:

Here, tc refers to t test, r is the coefficient, and df is the

degree of freedom.20 The null hypothesis in this formula is

that there is no meaningful effect size in the relationship

between the 2 variables. When the null hypothesis was

rejected, we then adopted the next formula to estimate the

pooled effect size among the variables in the subgroups:21

r ¼ S Niri½ �
SN

:

Here, ri is the coefficient in study (i), and Ni is the number

of participants in the study (i). We followed the conventional

cut-offs to interpret the effect size (r) as weak (�0.35), mode-

rate (�0.36�0.67), and strong (�0.68�1.00).22 The two-step

calculation was performed for all subgroups of coefficients to

determine whether the effect size was meaningful in terms of

the variables involved.
2.9. Narrative synthesis

We narratively analyzed and subsequently reported the

results of the coefficients that did not meet the heterogeneity

and other criteria, including cases where (a) the heterogeneity

testing could not be performed due to missing measures, (b)

there were fewer than 2 coefficients to be pooled, (c) t test
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results showed low reliability (p > 0.05 in the t test), and (d)

the coefficients fell out the range permitted for the b coeffi-

cient conversion (�0.50 to +0.50).
3. Results

There were 22 articles23�44 guided by EVT exclusively;

the other 5 studies45�49 were centralized on EVT but were

combined with situational interest theory, self-efficacy theory,

achievement theory, goal orientation theory, or self-determina-

tion theory. Most of the articles implemented a correlation

design (n = 22),23�31,33,35,38�47,49 followed by experimental

(n = 5)26,29,33,39,44 and mixed (n = 1)23 designs. Among them,

2030�49 focused on middle and elementary school students, 3

studies23�25 focused on high school students, and 4 studies26�29

were with participants of mixed grades. The school settings urban

(n = 16),23,24,26,27,29,32,34,35,38,40�43,45,47,49 rural (n= 6),25,28,30,37,41,44

and suburban (n= 1)33 areas, and 4 studies30,31,45,46 did not report

contextual information. A majority of the studies measured both

EBTV (n = 23),23�25,27�31,34�47,49 3 studies26,32,33 measured task

values only, and 1 study46 measured expectancy beliefs only. Cost

was examined in 5 studies.23,34�36,50

In terms of methods of data analysis, correlation with

regression analysis was the most popular method

(n = 9),30,37,38,40,41,43,45,46,49 followed by correlation with

structural equation modeling method (n = 5).23,25,31,47,48 Five

studies28,30,32,37,38 employed hypothesis testing with correla-

tion and regression, and 3 studies33�35 used regression or cor-

relation with hypothesis testing. Five studies27,36,39,46,50

exclusively used either correlation, structural equation model-

ing, hierarchical linear modeling, hypothesis testing, or mixed

data analyses.

Overall, the studies generated 205 EVT coefficients

(including those converted from bs). Of those, 38 were with

out-of-school physical activity, 37 were associated with learn-

ing behaviors, 31 with fitness components, 22 with social sup-

port, 20 with situational interests, 13 with positive class

climate, 12 with physical skills, 12 with peer EBTV, and 11

with teacher EBTV. Health behavior function, negative class

climate, and age/grade were the most understudied factors

(n = 6, 2, and 1, respectively).
Table 2

Results of heterogeneity test for relations between EVT motivation and its generato

EB TV AT
Category

df / x2 / p df / x2 / p df / x2

SS 11 / 187.35 / <0.01 1 / 0.09 / >0.05 2 / 21.

PCC � � �
NCC � � �
Age � � �
TEBTV 2 / 52.40 / <0.01 � 2 / 18.

CEBTV 3 / 79.71 / <0.01 � 2 / 4.1

Note: “�”means that there is either no coefficient available or less than 2 coefficien

Abbreviations: AT = attainment value; CEBTV = classmate expectancy beliefs and

able; NCC = negative class climate; PCC = positive class climate; SS = social sup

UV = utility value.
3.1. EVT motivation as dependent variable

In the studies where EVT was the dependent variable,

social support, positive class climate, negative class climate,

age/grade, teacher EBTV, parent EBTV, and peer EBTV were

measured as either the independent variables impacting EVT

motivation or as associated variables related to the EVT varia-

bles. A conceptual classification revealed 3 EVT associations:

(a) with social support, (b) with class climate and demo-

graphics, and (c) with teacher, parent, and peer EVT. Table 2

reports the heterogeneity testing results for the coefficients.

Table 3 presents their effect sizes.

3.1.1. Social support and EVT motivation

As shown in Table 3, the meta-analysis results indicated

that social support was moderately related to utility value (r =

0.57) but weakly related to the overall task values (r = 0.30).

Four studies failed to satisfy the heterogeneity criterion, but

their results seemed to be consistent with the findings from the

meta-analysis. A study by Zhang et al.45 showed that the

EBTV of elementary-school children could be predicted with

autonomy support (b = 0.24, p < 0.01) and competency sup-

port (b = 0.50, p < 0.01). Social support from peers emerged

as a positive correlator of EBTV for students in elementary

schools (r = 0.33, p < 0.01; r = 0.28, p < 0.01) and high

schools (r = 0.43, p < 0.01 for expectancy beliefs).25,29 Wil-

liams and Wiess24 revealed that support from parents could

positively shape their children’s EVT motivation. It showed

that the expectancy beliefs, attainment values, and utility val-

ues of parents positively predicted their children’s expectancy

beliefs, attainment values, and utility values (b = 0.45,

p < 0.01; b = 0.48, p < 0.01; b = 0.63, p < 0.01; respectively).

3.1.2. Class climate and age and EVT motivation

The meta-analysis revealed that positive class climate was

associated with intrinsic value (r = 0.49). A narrative analysis on

the studies that did not meet the heterogeneity criterion appeared

to support this association. In addition, their results further speci-

fied the role of different class climate in relation to EVT motiva-

tion. A cross-section study (n = 336) indicated that both mastery-

involving class climate and performance-involving class climate

were positively, but weakly, associated with task values (r = 0.30,
rs.

IV UV
Cost

/ p df / x2 / p df / x2 / p

05 / <0.01 � 2 / 2.10 / >0.05 N/A

1 / 0.53 / >0.05 �
� �
� �

10 / <0.01 � 2 / 4.81 / >0.05

6 / >0.05 � 2 / 4.93 />0.05

ts available for the test.

task values; EB = expectancy beliefs; IV = intrinsic value; N/A = no data avail-

port; TEBTV = teacher expectancy beliefs and task values; TV = task values;



Table 3

Effect size of correlations between class factors and EVT components.

Class factor EVT component Effect size (r)

Social support Task value 0.30

Social support Utility value 0.57

EBTV of teachers Utility value 0.41

EBTV of peers Utility value 0.45

EBTV of peers Attainment value 0.49

Positive class climate Intrinsic value 0.49

Abbreviations: EBTV = expectancy beliefs and task values; EVT = expec-

tancy-value theory.
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p < 0.01; r = 0.21, p < 0.01) and expectancy beliefs (r = 0.32, p

< 0.01; r = 0.21, p < 0.01).40 However, the relations regarding

mastery-involving climate were stronger than the relations regard-

ing performance-involving climate. When EVT motivation was

regarded as the dependent variable, EVT motivation was pre-

dicted by both types of class climates. Specifically, Gu et al.40

reported that mastery-involving class climate predicted student

expectancy beliefs (b = 0.30, p < 0.01) and task values (b = 0.28,

p< 0.01) as did performance-involving class climate (b = 0.17, p

< 0.01 for expectancy beliefs; b = 0.17, p< 0.01 for task values).

In addition, a study conducted in both Spain and Chile by

Gallardo et al.25 indicated that physical activity-teasing had a

negative impact on student expectancy beliefs and intrinsic

value (b =�0.16, p < 0.01; b =�0.13, p < 0.01). Physical

activity-teasing also led to an increase in emotional cost

(b = 0.37, p < 0.01). Although this research was consistent

across both countries, students from Chile were more vulnera-

ble to these negative influences than were students from Spain

(b =�0.17 vs. b =�0.15 for expectancy beliefs; b =�0.16 vs.

b =�0.09 for intrinsic values; b = 0.42 vs. b = 0.31 for emo-

tional cost). This study also investigated the impact that age

had on student motivation, indicating that expectancy

beliefs declined with age in the Spanish sample (b =�0.06,

p < 0.01). Kirkpatrick et al.46 reported that EVT motivation

mediated the relations between positive class climate and

learning performance.

3.1.3. Teacher, parent, and peer EVT influence

Also reported in Table 3 are the associations between the

EVT of teachers/peers and students’ own EVT motivation.

The meta-analysis results revealed that teacher and peer

EBTV could positively influence students’ utility value (r =

0.41 and 0.45, respectively) and that the EBTV of peers also

had an influence on attainment value (r = 0.49). One study

examined the association between the components of the

EVT of parent and their children.24 It reported that the expec-

tancy beliefs and attainment values of parents predicted their

children’ expectancy beliefs (b = 0.20, p < 0.01) and attain-

ment values (b = 0.14, p < 0.01). It also reported that the

expectancy beliefs and attainment and utility values of peers

predicted children’s beliefs (b = 0.28, p < 0.01), attainment

values (b = 0.24, p < 0.01), and utility values (b = 0.19, p <

0.01).

In summary, the results from both meta-analysis and

narrative analysis were consistent, suggesting positive
associations between EVT motivation and positive social

support, positive class climate, and teacher and peer EVT

motivation. The findings illustrated the importance of main-

taining a positive learning environment for student EVT

motivation.
3.2. EVT motivation as independent variable

The second group of studies focused on the purpose of

motivating students, which was to help them gain knowledge,

be active, and develop skills and fitness. The EVT compo-

nents, therefore, were used as independent variables to predict

their impacts on learning outcomes. The outcome variables,

including learning behaviors, physical skills, situational in-

terests, out-of-school PA, fitness components, positive class

climate, negative class climate, and health behavior function

were regarded as the dependent factors of EVT motivation.

Below are the results of meta-analyses on the subgroups of the

relations between the EVT components and these outcome

variables. Table 4 reports the results of heterogeneity testing

for this group of studies. Table 5 reports the effect sizes from

the meta-analysis on the studies that met the heterogeneity cri-

terion (p > 0.05). In each section below, the results are

reported first, followed by narrative reporting on studies that

did not meet the criterion.

3.2.1. EVT motivation and learning behaviors

As shown in Table 5, expectancy beliefs (r = 0.27) and attain-

ment values (r = 0.25) emerged as positive contributors to student

learning behaviors, although the effect size suggested the contri-

bution might be limited. Findings from the narrative analysis

revealed that EBTV were positive predictors for student engage-

ment, persistence, and concentration across middle and high

school.23,28,41,45 Expectancy beliefs (b = 0.24�0.26, p < 0.01)

and intrinsic value (b = 0.19, p< 0.01) predicted student engage-

ment.23 Intrinsic value significantly influenced student engage-

ment (b = 0.77, p < 0.01).41 Expectancy beliefs (b = 0.19�0.27,

p < 0.01), attainment value (b = 0.13�0.36, p < 0.01), and

intrinsic value (b = 0.18�0.50, p < 0.01) predicted student

engagement.28 It also reported that expectancy beliefs and intrin-

sic value positively predicted student class performance

(b = 0.17�0.43, p< 0.05).28

In studies where task value measures were pooled as an

aggregated variable of general task value, it was found that the

overall task value had a greater predictive effect on student

concentration (b = 0.49, p < 0.01) than did expectancy beliefs

(b = 0.14, p < 0.01). In addition, overall task value predicted

student persistence as well (b = 0.60, p < 0.01).45 In terms of

active engagement in learning, however, Gu et al.40 reported

that both expectancy beliefs (b =�0.03, p = 0.66) and the

overall task value (b =�0.15, p < 0.05) had insignificant or

negative impacts on student engagement at the elementary

level.

EVT motivation was found to impact other learning behav-

iors as well. Garn et al.29 reported that support-seeking behav-

ior could be explained by its association with expectancy

beliefs (r = 0.33, p < 0.01) and task values (r = 0.28,



Table 4

Results of heterogeneity test for relations between EVT motivation and learning outcomes.

EB TV AT IV UV
CostCategory

df/x2/p df / x2 / p df / x2 / p df / x2 / p df / x2 / p

LB 5 / 4.06 / >0.05 3 / 24.42 / <0.01 3 / 6.88 / >0.05 3 / 19.43 / <0.01 2 / 141.10 / <0.01 N/A

PS 4 / 4.54 / >0.05 � � � �
SI 5 / 42.76 / <0.01 1 / 2.49 / >0.05 1 / 20.10 / <0.01 4 / 25.50 / <0.01 2 / 2.26 / >0.05

OPA 10 /151.54 / <0.01 3 / 0.47 / >0.05 3 / 0.47 / >0.05 2 / 10.41 / <0.01 �
FC 10 / 26.08 / <0.01 � � 2 / 0.99 / >0.05 �
PCC 2 / 46.60 / <0.01 1 / 6.65 / <0.01 1 / 6.65 / <0.01 1 / 0.53 / >0.05 �
NCC � � � � �
HBF 4 / 5.41 / >0.05 � � � �
Note: “�” means that there is either no coefficient available or less than 2 coefficients available for the test.

Abbreviations: AT = attainment value; EB = expectancy beliefs; EVT = expectancy-value theory; FC = fitness components; HBF = health behavior functions;

IV = intrinsic value; LB = learning behavior; N/A = no data available; NCC = negative class climate; OPA = out-of-school physical activity; PS = physical skill;

PCC = positive class climate; SI = situational interest; TV = task values; UV = utility value.
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p < 0.01). Zhu and Chen47 found in a path model analysis that

expectancy beliefs had a positive impact on self-efficacy

development (b = 0.77, p < 0.05).

3.2.2. EVT motivation and knowledge/skills

As shown in Table 5, the effect size seems to support the

idea that expectancy beliefs positively result in physical skills

development (r = 0.30). The narrative analysis revealed expec-

tancy beliefs to be a positive predictor of physical skill

achievement (b = 0.38, p < 0.01).42 Ding et al.35 reported that

utility value negatively predicted arm-striking skill achieve-

ment (b =�0.09, p < 0.05) and total skill acquisition

(r =�0.01, p < 0.05). In a later study, however, Ding et al.41

found that utility value was positively related to striking skill

achievement (r = 0.13, p < 0.05) and intrinsic value was a pos-

itive predictor for total skill acquisition (b = 0.41, p < 0.01).

As Ding et al.41 theorized, these findings may suggest instan-

ces of motivation content specificity.

Research findings regarding the impact of EVT motivation

on knowledge acquisition were mixed. Expectancy beliefs

(b = 0.14, p < 0.05) and utility value (b = 0.31, p < 0.05) were

found to positively influence student knowledge acquisition.40

However, Gu et al.40 also reported that attainment value and
Table 5

Effect size of correlations between EVT components and learning outcomes.

EVT component Learning outcome Effect size (r)

Engagement measures

Expectancy beliefs Learning behaviors 0.27

Attainment value Learning behaviors 0.25

Task values Situational interests 0.49

Utility value Situational interests 0.37

Outcome measures

Attainment value Fitness components 0.30

Intrinsic value Fitness components 0.37

Expectancy beliefs Health behavior function 0.37

Task values Out-of-school physical activity 0.32

Attainment value Out-of-school physical activity 0.41

Expectancy beliefs Physical skills 0.30

Abbreviation: EVT = expectancy-value theory.
intrinsic value negatively predicted knowledge acquisition

(b =�0.16, p < 0.05; b =�0.21, p < 0.05).

3.2.3. EVT motivation and situational interests

As an indicator of active engagement, situational interest

can be a measure of instant motivation outcome in physical

education.43 The meta-analysis found that task values, espe-

cially utility value, were moderately and positively associated

with situational interests (r = 0.49 and 0.37, respectively). The

narrative analysis showed that EBTV were positively related

to the sources of situational interest, including attention, chal-

lenge, exploration, total interest, instant enjoyment, and nov-

elty (r = 0.15�0.80, p < 0.01);41 and EBTV emerged as

positive predictors of enjoyment (b = 0.31, p < 0.01; b = 0.18,

p < 0.05).29

3.2.4. EVT motivation and out-of-school physical activity

As shown in Table 5, out-of-school physical activity was

positively predictive with respect to task values and attainment

values (r = 0.32 and 0.41, respectively). Narrative analysis,

however, seemed to suggest inconclusive findings about the

impact of EVT motivation on the intention to engage in out-

of-school physical activity. Expectancy beliefs were reported

to have a positive impact by Latterman et al.31 (b = 0.26,

p < 0.05) and Gallardo et al.25 (b = 0.48, p < 0.01). In addi-

tion, Xiang et al.48 showed that the EVT motivation of elemen-

tary school children was positively associated with their

intention for future participation in running (r = 0.51�0.80,

p < 0.01). Gu et al.,43 however, reported that instead of expec-

tancy beliefs, attainment value, intrinsic value, and utility

value were effective predictors (b = 0.33, p < 0.01; b = 0.27,

p < 0.01; b = 0.11, p < 0.05; respectively).

EVT motivation impact on out-of-school physical activity

participation was also examined using participation time and

frequency measures. A study by Simpkins et al.27 reported that

students with high task values tended to spend more time on

out-of-school physical activity than did their counterparts

(b = 0.28, p < 0.05). Gra
�
st�en44 revealed that intrinsic value

had a negative impact on out-of-school physical activity par-

ticipation (b =�0.34, p < 0.05), suggesting that providing
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many “fun” activities during physical education might be

counterproductive to helping students become active during

after-school time.

Other studies explored the topic using frequency measures

such as active days per week. Gu and colleagues40 reported that

EVT motivation was positively related to out-of-school physical

activity frequency (r = 0.28�0.35, p < 0.05). Chen and Chen23

found a low�moderate correlation between utility value and

out-of-school physical activity frequency (r = 0.21, p < 0.05).

In other studies, expectancy beliefs were found to be predictive

of out-of-school physical activity frequency (b = 0.20, p< 0.05;

b = 0.28, p < 0.05) and explained 11.2% of the variance for

out-of-school physical activity frequency.30,49 Internationally,

utility value and intrinsic value were found to be positive pre-

dictors for out-of-school physical activity frequency for Chinese

students (b = 0.38, p < 0.001; b = 0.23, p < 0.01), and intrinsic

value was found to be a predictor for students from Finland

(b = 0.36, p < 0.001).28,32 One study, however, reported that

EVT motivation indirectly, rather than directly, impacted

out-of-school physical activity frequency, with scientific

knowledge about physical activity serving as an important

mediator.42

3.2.5. EVT motivation and fitness

The meta-analysis results showed significant effect sizes on

fitness by attainment value and intrinsic value (r = 0.30 and

0.37, respectively). With respect to specific fitness compo-

nents, Gu et al.30 and Latterman et al.31 found that expectancy

beliefs positively predicted cardiovascular fitness (b = 0.34,

p < 0.01; b = 0.27, p < 0.05; respectively); this finding was

also supported by Zhu and Chen47 (b = 0.31, p < 0.05). The

narrative analysis produced similar findings, indicating a posi-

tive association between task values and cardiorespiratory fit-

ness (r = 0.23�0.67, p < 0.01).47,48 When gender and body

weight were controlled, however, expectancy belief was found

to be the only predictor of cardiorespiratory fitness (b = 0.38,

p< 0.001) as well as muscular endurance (b = 0.19, p < 0.05).38

3.2.6. EVT motivation and health behavior function

The effect size for the impact of expectancy beliefs on

health behavior function was moderate (r = 0.37). The narra-

tive analysis seemed to suggest consistent findings. A study by

Gu et al.40 reported that expectancy beliefs emerged as a posi-

tive predictor of students’ health behavior function develop-

ment (b = 0.24, p < 0.01).

4. Discussion

The purpose of this review was to determine the contribu-

tion of EVT research to the understanding of student motiva-

tion. It also aimed to provide research evidence for the future

development of motivation strategies to facilitate student

learning in physical education. The results of the review, as

indicated above, have clearly demonstrated the positive impact

of EVT on our understanding of student motivation in relation

to instructional variables in physical education. Furthermore,

grouping the studies according to the nature of the relationship
between EVT components and instructional variables further

allowed us to identify the factors influencing EVT motivation

and the role of EVT motivation in relation to student learning

outcomes.

4.1. Factors contributing to EVT motivation

Student motivation relies on many factors in the classroom,

which themselves stem from the overall environment where

learning is taking place.3,4,51 The findings of this review con-

tribute to this general observation by specifically pointing to 3

primary factors in physical education: social support learners

receive in the classroom, motivation displayed by teachers and

peers, and a positive class climate. In addition, the meta-analy-

sis also provides one-to-one specificity in terms of the correla-

tion effect size for the strength and meaningfulness of the

relationship for each EVT component (Table 3).

Social support has a generally positive influence on student

motivation through its impact on the aggregated scores of task

values (Table 3). Most studies used the aggregated score to

present an overall task-value based student motivation. When

analyzing the data by specific task values, we find that utility

value stands out as the one that benefits the most from social

support in physical education (r = 0.57). The finding may sug-

gest that social support from teachers and/or peers could

enhance the understanding that physical education learners

have of the usefulness of the content to their lives, either cur-

rently or in the future. This finding encourages physical educa-

tors to create and maintain a supportive environment to

enhance student motivation and engagement.52

Interestingly, the results showed that the EVT motivation of

students is associated with the EVT motivation of their teach-

ers and peers. The associations are once again most salient in

the EVT components of utility value. The effect sizes show

that the influence of peers seems to be stronger than that of

teachers. Schunk2 has observed that teachers and peers can be

a strong source of motivation for learners. Specifically, he sug-

gested that motivation from peers may be more impactful

because learners can be effectively influenced by peer model-

ing. In other words, peers in class can serve as role models

for other students; the motivation they display encourages

others to become motivated. A motivated teacher tends to

have a strong influence on their students’ motivation to learn.

Xiang et al.53 reported that through motivated instruction, a

teacher can create and maintain as supportive environment for

students to concentrate on task and autonomous learning. The

finding may, theoretically, enhance our application of the

social constructivist learning theories in physical education.54

A major tenet of the social constructivist learning is the

concept of zone of proximity development, wherein a

student must be socially supported by knowledgeable

others in order to gauge the distance between what she/he

expects to be able to accomplish and what she/he will be

able to do. The influence of peer social support might

indicate that another important function of the zone of

proximity development is to elevate the EVT motivation

of fellow learners.
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Class climate plays a vital role in student motivation deve-

lopment.51 The above findings about the impact of social sup-

port and teacher/parent/peer EVT motivation may demonstrate

the impact of a positive class climate on EVT motivation. In

the studies we reviewed, however, the class climate variable

was operationalized differently according to various different

achievement motivation theories, including the achievement

goal theory to the self-efficacy theory and the perceived com-

petence theory (Table 1). Students learning in a mastery-

involving class climate tended to have stronger motivation

toward physical education than did those who were subjected

to a performance-involving class climate. It is consistent

among the findings that achievement goals relate to EBTV and

generate desired learning outcomes. Mastery goals can outper-

form or at least match performance goals.51,55 In addition, the

association between positive class climate and intrinsic value

appears to indicate the role of an interesting or enjoyable cli-

mate in the positive development of intrinsic value. One

alarming finding reveals the negative consequence of teasing

on student motivation in physical education. Gallardo et al.25

warn us that peer-to-peer interaction in physical education is

not always a positive experience. Additional studies are

needed to inform researchers and teachers about the extent of

the consequence for student motivation that teasing peers in

the physical education setting may have. These studies can

inform the effort to develop effective curricular approaches to

preventing such incidents.

In this review, the only demographic factor contributing to

EVT motivation change appears to be age. This finding is con-

sistent with many studies in education.56 Studies in this sub-

group report a decline in EVT component measures by age.

The finding may support the notion that biological develop-

ment coupled with social influence may influence student EVT

motivation.5,51

In summary, this group of studies provides strong evidence

(as manifested in moderate-to-high�moderate effect sizes)

regarding factors that might shape student EVT motivation.

From the curricular and instructional perspectives, these fac-

tors can be controlled by curriculum designers and teachers

when they are planning for learning context and tasks. The

findings appear, at least theoretically, to support the notion

that motivation can be nurtured during the learning process

and should be planned for in terms of learning tasks.57
4.2. EVT motivation contributions to learning outcomes

The purpose of studying student motivation is to enhance

learning experiences and outcomes for students.58 Many stud-

ies have focused on how EVT motivation contributes to physi-

cal education learning outcomes, with measures including

knowledge, skills, engagement, and in-class and after-school

physical activity behaviors (Table 5). This collective effort has

begun to fill an important gap in motivation research in physi-

cal education.58 As shown in Table 5, however, the effect sizes

ranging from 0.25 to 0.49 indicate that the impact of EVT

motivation on learning outcomes may be moderate overall.

More specifically, we see that expectancy beliefs contribute to
measures of student achievement, while task values contribute

to measures of student choice, effort, and intention. The evi-

dence seems to confirm the unique content-specificity charac-

teristics of EVT motivation.47,59 The pattern provides initial

evidence for curriculum designers and teacher who may want

to consider the nature of assigned tasks as they relate to moti-

vation strategies. The learning outcomes can be further catego-

rized, as illustrated in Table 5, by the engagement measures

that demonstrate student willingness to engage in learning pro-

cesses and by the outcome measures that signify gains made as

a result of physical education learning. Results from the meta-

analysis and narrative reported findings clearly show the

important and unique characteristics of EVT motivation.

It seems apparent that task characteristics have a major

influence on student engagement motivation. When a task is

perceived as important by students (attainment value), they

tend to demonstrate positive and motivated learning behaviors.

General positive task values contribute to situational interest,

which strengthens the attractiveness of the learning task and,

thereby, increases engagement. It is interesting that when a

task is perceived as useful, it is also perceived as interesting to

students, which leads to higher levels of engagement.60

With respect to learning outcome measures, it seems that

content specificity is at work. Expectancy beliefs are the best

predictors of student skill gain and health behavior function

development. In these learning domains, students are most

likely to be motivated when they believe they can be success-

ful in mastering learning tasks and meeting teachers’

expectations.5,51 Along with attainment value, the general per-

ception of task values contributes to out-of-school physical

activity participation. The review findings indicate the impor-

tance of individual perception when it comes to physical edu-

cation. When the content is perceived as meaningful, students

can be motivated to pursue physical activity participation on

their own.12 Both attainment value and intrinsic value contrib-

ute to fitness outcome measures, a finding which suggest the

importance of explicit and deliberate instruction to help stu-

dents connect physical education content with their under-

standing of health and quality of life. Also, this finding implies

the significance of designing interesting and attractive tasks to

more effectively deliver the content to students.
5. Reflections and conclusion

5.1. Overall application

The review findings suggest that when selecting effective

teaching strategies, physical educators should emphasize the

EVT principles to motivate students by demonstrating oppor-

tunity for success along with the value of learning tasks. To

achieve this, a careful content design is necessary to ensure

that specific content and tasks are indeed providing value with

regard to attainment, usefulness, and enjoyment. Fostering a

learning environment with a mastery-centered and/or student

autonomy approach where students perceive that they are sup-

ported to pursue success and value can enhance and maximize

their motivation and achievement. With enhanced mastery and
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autonomy support, students would be more motivated to

actively engage in class activities.

A unique finding from the review is that the EVT works

best in a supportive learning environment where task mastery

and student autonomy are expected, maintained, and sustained

by teachers. If teachers have higher expectations for mastery

and autonomy, students will attach strong task values to the

content of physical education. Therefore, strategies that pro-

mote the self-efficacy and autonomy needs of learners and that

develop a mastery-oriented learning climate should be encour-

aged in physical education to assist in improving students’

EVT motivation.

The findings from this review should encourage physical

educators to focus on teaching competence-based content and

to develop assessments to provide evidence for students to

identify their achievements. Evidence demonstrating achieve-

ment outcomes can enhance students’ motivation through

identifiable success and task values. Whenever possible, physi-

cal educators should explain and elaborate the values of learn-

ing tasks, especially those of physical activities, in order to

promote student engagement. In addition, given the positive

relationship between EVT and other motivation constructs,

physical educators can help students develop their learning

behaviors, including concentration, persistence, engagement,

effort, in-class physical activity, and situational interests, by

promoting their EBTV. EBTV have a demonstrated impact on

student learning achievement. Students’ attainment value and

intrinsic value should be attached to health-enhancing physical

activity tasks in order to promote their fitness and physical

activity behavior change. Expectancy beliefs could be used to

facilitate students’ health behaviors and physical skills. Task

value, especially attainment value, could motivate students to

participate in out-of-school physical activity.
5.2. Limitations

There are 2 limitations to the present study. The first is that

we only searched databases of English language. Therefore,

all the studies reviewed were published in the English lan-

guage. This means that the findings are most relevant in

regions where the English language, and perhaps the Western

culture, is prevalent. This constrains or weakens the generaliz-

ability of the findings to non-English speaking regions and

non-Western cultures. The second limitation of this study has

been documented widely, and it has to do with the omission of

the “gray” literatures. We did not attempt to identify and

include unpublished lab reports (e.g., preliminary data reports,

technical reports, internal/self-study reports), unpublished the-

ses and dissertations, conference proceedings, and reports to

funding agencies. Associated with this omission is our inabil-

ity to locate those studies that researchers decided not to sub-

mit for publication due to non-significant findings—the so-

called file-drawer effect. We are aware that these omissions

might lead to an overestimation (around 15%) of effect sizes,61

which might undermine the external validity of the findings.

Although this overestimation will not reverse the review
findings, precautions should be taken when one attempts to

interpret the reported effect sizes.
5.3. Future directions

The review also exposes areas of EVT research that need

to be strengthened. Cost has been conceptualized as an

equally important component in the task category of the con-

struct. Yet, of the studies reviewed here, few have focused on

cost, and it has not been measured or analyzed meaningfully.

Considered by education scholars to be the only demotivator

in EVT that can make or break student engagement decisions,

cost and its impact on EVT motivation, engagement, and

learning achievement must not be neglected. Similarly,

research is lacking on older children. Most participants in the

studies were from elementary or middle schools; studies on

high school students were (and are) scarce. We know EVT.

motivation declines with age, but we do not know the rea-

sons. Establishing K�12 student EVT motivation profiles

may be of interest to curriculum designers and teachers, who

would use the evidence as content-specific guidelines to

develop meaningful tasks that are consistent with students’

task value perspective.
5.4. Conclusion

There are a few key findings from this review. In compari-

son to the studies before 2010, the recent studies clearly show

a strong focus on the factors contributing to the development

of EVT motivation and EVT motivation contributions to learn-

ing outcomes. These developments have brought elevated sig-

nificance to the research of motivation in physical education.

However, the meta-analysis and narrative summary of the find-

ings also indicate a strong need to advance motivation research

based on what we already know. First, although motivation

tends to be influenced by multiple factors, its relationship with

these factors could be stable or not depending on learning con-

text and differences in individual characteristics. For example,

age is found to be the only meaningful factor. Research on

motivation’s relationship to gender, culture and ethnicity, and

body characteristics is still lacking. These relationships can be

particularly important in informing physical education curricu-

lum decisions and teaching strategies. Second, this group of

studies has generated insightful evidence showing EVT

motivation’s contributions to learning outcomes. However,

one learning outcome seems to be missing from the measures,

and that is knowledge gain. Since physical education continues

to be a formal subject matter in schools, including knowledge

gain in kinesiology science as a learning outcome measure

seems to be appropriate and timely for future research.
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