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Peer support for physical exercise is defined as behaviors such as mutual or

one-way provision of material help and/or emotional care and companionship

between peers in the physical environment and/or physical behavior. The

assessment of peer support is complex and based on reasoning. Trustworthy

assessment processes need to provide su�cient evidence of validity. The

purpose of this study was to organize, collect, and use Kane’s validity

framework to provide validity evidence for the identification of peer support for

physical exercise among college students. The article describes the experience

of using the framework in this study, considers data related to the four

inferences (scoring, generalization, extrapolation, and implication) that emerge

from the assessment process. The findings of the study are then interpreted

through the four inferences to determine whether this evidence supports

the purpose of this study. Based on Kane’s framework to explain the validity

process of this study, the study concludes that the evidence in terms of scoring,

generalization, extrapolation, and implication supports the use of the PEPSQ

for the identification of physical exercise peer support among college students.

KEYWORDS

college students, physical exercise, peer support, validity, PEPSQ

Introduction

The university stage is an important period of individual transition and development,

and an important stage of health reserve in adulthood. College students are the future

force of national construction, and the physical health of college students has far-reaching

significance for national quality improvement and population structure optimization.

With the continuous expansion of the enrollment scale of Chinese higher education

institutions, the number of college students continues to increase, but the physical

health level of Chinese college students shows a gradual downward trend (1, 2). The

Report on the Development of Youth Sports in China (2015) points out that the

performance of Chinese college students in various physical fitness tests is still at
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a low level, and the test results of certain items are sometimes

inferior to those of secondary school students (3). In 2020,

the Chinese Ministry of Education conducted physical fitness

review tests on 1.15 million school students. The results of

the test showed that about 30% of college students failed

the physical fitness test, the highest percentage among all

academic levels (4). Scholars point out that effective health

education guidance is needed to improve the physical health

level of college students, and the physical health level of college

students can be improved by encouraging them to actively

participate in physical exercise (5). Although the physical and

mental health effects of physical exercise have been widely

recognized by the public, the lack of participation in physical

exercise among college students is still a common phenomenon

2015 physical exercise survey data of college students in 23

countries around the world showed that the proportion of

insufficient physical exercise among college students was as

high as 41.4%. Among them, the percentage of insufficient

physical exercise among Chinese college students was 37.0% (6).

Therefore, finding the key elements that potentially affect college

students’ participation in physical exercise is an important part

of developing health education interventions that effectively

promote college students’ physical exercise participation and

improve their physical health.

Peer support belongs to the category of social support. Mead

et al. defined peer support as a system of giving and receiving

help based on the key principles of respect, shared responsibility,

and mutual help (7). Wentzel et al. defined peer support

as the mutual or one-way provision of material help and/or

emotional care and companionship, among other behaviors

(8). A number of studies have found a positive relationship

between peer support and individual physical exercise behaviors.

For example, Fitzgerald et al. found that the perceived level of

peer support played an important role in adolescent physical

exercise behavior among adolescents aged 10–18 years (9).

Chen et al. found that peer support enhanced self-efficacy and

thus promoted physical exercise frequency among students in

grades 9–12 (10). Reimers et al. found that peer support levels

were associated with frequency of multiple physical exercise

behaviors (outdoor play, sports, or walking transportation)

among children aged 6–17 years (11). Sylvia-Bobiak et al. found

gender differences in the relationship between peer support and

physical exercise behaviors among college students. Peer support

influenced physical exercise participation more significantly in

male college students than in female college students (12).

Therefore, understanding an individual’s perceived level of

peer support may be helpful in promoting individual physical

exercise behaviors.

Existing research has developed a number of measurement

instruments to identify individuals’ perceived peer support. For

example, Zimet et al. designed a measure of peer support in

their development of the Multidimensional Scale of Perceived

Social Support (MSPSS) (13). Mostafaei et al. designed a

peer support scale containing five dimensions: informational

support, emotional support, instrumental support, feedback,

and companionship support (14). Some social support scales

are also often used to measure peer support, such as the child

and adolescent social support scale (CASSS) (15), the College

Student Social Support Scale (16), and the Social Support Rating

Scale (17). However, given the complexity of an individual’s

perceived peer support, conducting accurate and trustworthy

assessments can be a challenge. This is because individuals

differ in their behaviors such as providing material help

and/or emotional care and companionship to each other or

singularly in specific contexts or specific behaviors (9). For

example, peer support in a health care context often includes

emotional, informational, and assessment support. In this

setting, emotional support includes expressions of caring,

encouragement, careful listening, reflection, reassurance, and

often avoids critical or persuasive advice (18). Informational

support is the provision of knowledge related to problem

solving, including the availability of relevant resources,

independent assessment of the problem, alternative courses of

action, and guidance on effectiveness (19). Evaluative support,

also known as affirmative support, involves the exchange of

information related to self-evaluation and includes affirmation

of expressions of emotional, cognitive, and behavioral

appropriateness (20). Peer support in the workplace, on the

other hand, is more concerned with drawing on life experiences,

engaging in mutually beneficial discussions, and so on (21).

Therefore, it seems essential to conduct context-specific or

behavior-specific peer support assessments. To the best of our

knowledge of published articles, there are several assessment

tools available to identify social support in physical exercise

settings. For example, Zhong et al. developed the Exercise

Social Support Scale (22), which contains four dimensions,

namely emotional support, informational support, instrumental

support, and peer support. Sallis et al. developed the Social

Support for Exercise Scale, which contains two dimensions: the

Family Support for Exercise Scale and the Friend Support for

Exercise Scale (23). Farias et al. developed the Social Support

for Adolescent physical exercise Scale (ASAFA), which consists

of two dimensions: parental support and friend support (24).

However, most of the existing assessment tools consider peer

support as a dimension of social support and do not provide a

more detailed assessment of the emotional, informational, and

behavioral support provided by peers.

Given the current physical health status of Chinese college

students, there is a need to develop an assessment tool that can

effectively identify the perceived level of peer support among

college students in a physical exercise setting. Therefore, this

study aimed to design a preliminary peer support questionnaire

for physical exercise among Chinese college students and to

collect validity evidence for the questionnaire based on the Kane

framework (25). The validity evidence included four inferential

processes of scoring, generalization, inference, and influence,
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thereby objectifying the subjectivity and qualitative nature of

college students’ perceived levels of peer support in physical

exercise settings.

This study follows the Kane framework to produce a

workflow that illustrates how it can be used to conduct a validity

validation study of the PEPSQ. In a later section of the article,

this study describes the study’s evaluation setting and evaluation

strategy, defines the study’s key variables, specifies the study’s

hypotheses and the evidence collected to test those hypotheses.

The results of the evaluation process are also compared to

the initial arguments. This study also reflects on and discusses

the gaps in the discussion of this study’s application of the

framework. Using this study’s evaluation process, this study

demonstrates how to collect empirical data and report the

judgment process for PEPSQ validity.

Research method

In collecting and evaluating the validity evidence for the

PEPSQ, this study applied the Kane validity framework. In

accordance with the characteristics of the Kane framework,

decisions must be made prior to the study as to which inferences

need to be considered and judgments must be made as to

whether the evidence obtained is favorable or unfavorable in

the absence of clear guidelines. This research team tested,

documented, and reflected on the challenges and final decisions

in applying the theory to practice. The following is a specific

description of the methodology of this study.

Research overview

Figure 1 illustrates the interpretation of the validity process

for this study using the Kane framework.This study focused on

the level of perceived peer support among university students

in a physical exercise environment. A questionnaire containing

five measurement dimensions was initially designed for this

study to determine the measurement structure of peer support.

The questionnaire addressed interest support, material support,

emotional support, behavioral support and information support

from peers as perceived by university students in the physical

exercise environment. The plan of this study was for the assessor

to identify the level of peer support of college students in

the physical exercise environment through the PEPSQ and to

predict college students’ physical exercise behavior based on

the results of the PEPSQ scores. Based on this interpretation

and use, this study illuminates much of the evidence of validity

in the process of constructing the PEPSQ. Based on the

Kane framework, this study organizes four validity arguments:

scoring, generalization, extrapolation and implication.

In essence, this study traced the assessment of perceived peer

support in physical exercise settings among college students.

From scoring a single observed entry (scoring), to using

observed scores to generate an overall test score representing

performance in the testing environment (generalization),

to making inferences about what the test score might

imply about real-life performance (extrapolation), and then

prejudging and making decisions about this information

(implication). This study presents this process of validity

argumentation using Table 1. Scoring examines the relationship

between observed performance and the score or rating

generated by that performance; generalization examines the

link between a sample of observed performance and the

broader domain of all possible performance in the assessment

setting; extrapolation focuses on the link between assessment

results and other measures of similar performance domains;

and implication making examines the integrity of the process

leading to the decision and the individual, project or societal

Consequences (26).

FIGURE 1

Schematic illustrating the process of validation, including specification of the inherent claims associated with the interpretation-use argument

(from left to right, boxes 1 and 2) and evaluation of those claims (boxes 3 and 4).
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TABLE 1 Specific evidence to support validity arguments.

Scoring Generalization Extrapolation Implication

Definition of Kane (26) Rule is appropriate

Rule is applied as specified

Scoring is free of bias

Data fit the scaling todel

Sample is representative of

universe of possible

observations

Sample is large enough to

control for random error

Observed score is related to

the target score

No systematic errors likely to

undermine the extrapolation

Implications (interpretations)

are appropriate

Properties of scores support

the implications

(interpretations) associated

with the label

Operational sources of

evidence

Development of scoring

dimensions/development of

selection items

Evidence of independence of

scoring dimensions

Distinguishability of scored

items

Evidence of scoring reliability

Quality control of scoring

Internal consistency reliability

across projects

Assessment of sources of

measurement error

Sampling of observations

(number of items or sites,

breadth of content)

Sample size

Relationships with other

variables/measures

(correlation with other scores)

Development of items to

reflect the full breadth of

real-life tasks

Retesting performance

Impact on the physically

exercise person (i.e., viewing

the act of assessment as an

intervention)

Impact on the project

Accurate classification of

individuals

Standard setting process

Analysis plan

This study organized the data collection and analysis

of the study by inference categories, scoring, generalization,

extrapolation, and implications in the following steps.

In this study, peer support for physical exercise was

defined as the behavior of peers providing material help and/or

emotional care and companionship in the physical exercise

environment and/or physical behavior, either mutually or

unidirectionally. Firstly, the core elements of each dimension

of the existing questionnaire were analyzed by the subject

members based on the literature, for example, the interest

support dimension includes interest in the direction of exercise

purpose, project hobbies, etc. Secondly, the relevant questions

were developed according to the core elements. The sources

of questions mainly include the following ways: (1) borrowing

and adapting relevant items from established peer support

measurement tools at home and abroad, such as the Friendship

Quality Scale for Youth Sports in China (SFQA-C) (22), the

Questionnaire on Social Support, Motivation and Participation

in Sports for Youth (27), and the Questionnaire on the

Status of Peer Support and physical exercise for Children and

Youth (28), etc. (2) Based on the research and review in the

field of factors influencing physical exercise among college

students, representative contents were extracted and compiled

into test items. (3) Relevant test items were compiled based on

the additional contents and expressions of front-line physical

education and health course teachers and college students in

the open-ended questionnaire. Finally, the topics that best fit

the operationalized definition of each dimension and have less

crossover between dimensions were selected after discussion

by the group, and experts in the field of physical and health

education were invited to evaluate the content validity and make

suggestions for modification. Finally, the initial questionnaire

containing five dimensions and 42 questions was developed.

The first test had a total of three assessors. The second test

had a total of six assessors. The assessors were current graduate

students. All assessors received training on the item description

1 week prior to the assessment. The training included the

conceptual framework of the assessment design, the role of the

assessors, and a detailed description of the scoring instrument

and how to apply it.

The assessor is primarily responsible for administering the

questionnaire. The completion of the assessment questionnaire

was done by the subjects themselves. Raters were asked to avoid

sharing perceptions of any performance or sharing assigned

scores in order to avoid calibration of the rater over time. All

data were completed and data collected directly through the

electronic questionnaire platform. Each question was scored

from 1 (not at all) to 5 (fully). Data analysis calculates the

subject’s score for individual questions, as well as the score for

each dimension and the total score.

The study used the Mack electronic questionnaire platform

for data collection. The first survey came from college

students in multiple universities in the author’s city (352 valid

questionnaires). This sample was used to conduct a preliminary

exploration of the dimensions of the test questionnaire. The

second test came from college students in six Chinese provinces

and cities (1,219 valid questionnaires). This sample was used to

examine the stability of the questionnaire dimensions and the

similarity of students’ test scores. The basic information of the

respondents of the two surveys is shown in Table 2.

This study hoped to identify the perceived level of peer

support among college students in physical exercise settings.
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TABLE 2 Personal information of survey respondents.

Test Gender N Age (M± SD) Household registration type

Citie and town Rural

First test Male 178 20.12± 1.40 16.9% 83.1%

Female 174 19.94± 1.12 20.1% 79.9%

Total 352 20.03± 1.27 18.5% 81.5%

Second test Male 517 20.15± 1.34 16.8% 83.2%

Female 702 20.02± 1.34 20.9% 79.1%

Total 1,219 20.09± 1.34 18.8% 81.2%

Therefore, this study sought additional measures to help validate

the performance of the PEPSQ in the real world.The Exercise

Social Support Scale (22) developed by Zhong et al. was used in a

correlation analysis with this questionnaire to test the inferential

effects of the results of this questionnaire test.

The purpose of this study is to construct an assessment tool

that can effectively identify the level of perceived peer support

among college students in physical exercise setting. Therefore,

the peer support scores obtained through the PEPSQ should be

able to predict the physical exercise behavior of college students

in a real environment. At the same time, the measurement

results of PEPSQ should have a certain degree of stability. In

this study, 48 college students were randomly selected from the

second test for retesting, which was used to test the stability of

the PEPSQ assessment results.

Reseach results

Kane’s validity framework emphasizes a chain of inferences

from score generation to decisions about the ratee, a chain that

can be conceptualized as the path that must be followed before

sufficient evidence can be obtained. Therefore, the present

study reports the results of this study guided by this stepwise

conceptualization process.

Evidence of scoring

In this study, a questionnaire analysis was conducted using

test data from 352 college students to determine the dimensions

and items of the PEPSQ. The independence between the

observations was first tested. The results of the autocorrelation

test showed a Durbin-Watson value of 1.980, which is relatively

close to 2, suggesting that the observations are independent of

each other. The results of the item multicollinearity test showed

that the VIF were <10 and 1/VIF were >0.1, suggesting that

there was no multicollinearity problem. Pearson correlation

coefficients between the entry scores and the total questionnaire

scores were then tested (Table 3). The results of Pearson

correlation coefficients showed that the entry scores were

significantly correlated with the total questionnaire scores (p-

value < 0 01), and all Pearson correlation coefficients were

>0.40. Exploratory factor analysis (inclusion criteria were

common factor loadings ≧0.4) was then conducted for all items

based on theoretical concepts (29) (Table 4). The results of

the exploratory factor analysis showed that the eigenvalues of

the four common factors were 12.257, 1.896, 1.530, and 1.115,

respectively, with a cumulative variance explained of 69.987%.

The final assessment questionnaire obtained was 4 dimensions

(interest support, material support, emotional support, and

behavioral support) with 24 items (Table 5).

This study used data from 1,219 university students for

questionnaire analysis to verify the independence of the

questionnaire dimensions. The independence between the

observations was first tested. The results of the autocorrelation

test showed a Durbin-Watson value of 2.069, which exceeds

2, indicating that the observations are independent of each

other. The results of the item multicollinearity test showed

that VIF <10 and 1/VIF >0.1, indicating that there is no

multicollinearity problem.After testing for entry independence,

a validation factor analysis of the questionnaire was conducted

using Amos 23.0 software. In the initial model (Table 6),

although RMSEA = 0.080 and X2/df = 4.28 for the model, the

significance probability value of p < 0.05 reached a significant

level, indicating that the fitness of the hypothetical model

plot to the observed data needs to be improved and the

model needs to be further revised. Therefore, referring to Wu’s

suggestion (30), it is assumed that for the model to achieve

a better fit, a better approach to model revision is to release

certain assumptions. The initial model assumes that there is

no correlation between the error variables and then, according

to the AMOS correction indicator prompt, it is possible to

find some degree of covariation in the error variables of

some observed variables. If they are reset to have a covariate

relationship with each other, the fitness of the model can be

optimized. Thus, this study corrected the model according to the

maximum correction value class, releasingmultiple assumptions

one at a time. The revised model obtained after multiple releases

had X2/df = 3.41 and RMSEA = 0.074, with a significance
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TABLE 3 Pearson correlation coe�cient table.

Coding Pearson correlation coefficient Coding Pearson correlation coefficient Coding Pearson correlation coefficient

Q1 0.584** Q15 0.687** Q29 0.780**

Q2 0.611** Q16 0.688** Q30 0.794**

Q3 0.699** Q17 0.734** Q31 0.770**

Q4 0.654** Q18 0.741** Q32 0.811**

Q5 0.642** Q19 0.713** Q33 0.718**

Q6 0.681** Q20 0.722** Q34 0.736**

Q7 0.671** Q21 0.759** Q35 0.764**

Q8 0.694** Q22 0.755** Q36 0.766**

Q9 0.621** Q23 0.798** Q37 0.740**

Q10 0.615** Q24 0.774** Q38 0.789**

Q11 0.760** Q25 0.702** Q39 0.789**

Q12 0.730** Q26 0.669** Q40 0.776**

Q13 0.657** Q27 0.783** Q41 0.786**

Q14 0.691** Q28 0.750** Q42 0.750**

**P < 0.01.

TABLE 4 Standardized factor loading tables.

Coding Factor loading Common factor variance

Factor 1 Factor 2 Factor 3 Factor 4

Q1 0.714 0.610

Q2 0.798 0.729

Q3 0.751 0.760

Q4 0.731 0.685

Q5 0.782 0.749

Q6 0.707 0.694

Q7 0.585 0.648

Q9 0.656 0.612

Q10 0.743 0.668

Q11 0.579 0.676

Q12 0.619 0.658

Q13 0.770 0.733

Q14 0.700 0.672

Q18 0.609 0.610

Q20 0.751 0.702

Q21 0.685 0.689

Q22 0.742 0.739

Q24 0.757 0.759

Q25 0.797 0.732

Q26 0.752 0.661

Q30 0.685 0.751

Q31 0.795 0.835

Q33 0.809 0.790

Q37 0.622 0.632
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TABLE 5 Dimensions and items of PEPSQ.

Dimension Item description

Interest support

Q1 I have friends who have the same exercise interests as me

Q2 I have friends who share my exercise purpose

Q3 I have friends who like the same sports stars as me

Q4 I have friends with whom I share the same sports views and

ideas

Q5 I have friends with whom I get along well in sports

Q6 I have friends who like the same sports brands as me

Q7 I have friends with whom I talk about solving exercise

problems

Material support

Q9 My friend provided me with books for physical exercise

Q10 My friend provided me with some places to exercise

Q11 My friend provided me with some water or drinks for

physical exercise

Q12 My friend provided me with some supplementary food for

physical exercise

Q13 My friend helped me buy some clothes for physical exercise

(e.g., sports clothes, sports shoes, etc.)

Q14 My friend bought me some sports equipment (e.g.,

basketball, badminton racket/ball, etc.)

Emotional support

Q18 When I want to quit sticking to my exercise program, my

friends encourage me to keep going

Q20 My friend will comfort me when I have difficulties in

physical exercise

Q21 My friend will work with me to solve problems I encounter

in physical exercise

Q22 My friend understands how I feel in physical exercise

Q24 My friend encourages me when I am unable to accomplish

my exercise goals

Q25 My friends encourage me when I feel inferior because of my

poor athletic skills

Q26 My friends take care of me when I get injured in sports

Behavioral support

Q30 When I don’t want to play sports, my friend invites me to

play sports

Q31 Even if my friends don’t play sports, they will be there for me

when I play sports

Q33 Even if my friends have other things to do, they often make

time to exercise with me

Q37 My friends will watch some sports programs with me

probability value of p > 0.05, which did not reach a significant

level, indicating a better fit of the hypothesis model plot to

the observed data (see Figure 2). Factor loadings for all entries

were above 0.7, indicating good convergent validity for each

TABLE 6 The results of the questionnaire’s structural validity test.

Model X2/df TLI CFI RMSEA

Initial model 4.28 0.891 0.901 0.080

Revised model 3.41 0.905 0.917 0.074

factor. The revised RMSEA was within an acceptable fit range,

although it did not reach the best value recommended by Hu

and Bentler (31).

Reliability analysis of the questionnaire

In this study, the reliability of PEPSQ was tested by

homogeneity test (Cronbach’s alpha coefficient) and split-

half coefficient (Spearmen-Brown correlation coefficient). The

specific test results are shown in Table 7. The results of the

homogeneity test and the split-half coefficient test indicate that

the reliability of the PEPSQ is good. Meanwhile, the results

of the correlation analysis between the total score of each

dimension of PEPSQ and the total score of the questionnaire

showed that the correlation coefficients of interest support,

material support, emotional support, and behavioral support

and the total score of the questionnaire were 0.773, 0.868,

0.884, and 0.914, respectively, indicating that PEPSQ has good

reliability (32).

Evidence of generalization

The overall Cronbach’s α coefficient of the PEPSQ was

0.902, indicating that the PEPSQ has good internal consistency.

Table 8 shows the results of the analysis of entry reliability,

and the Cronbach’s α coefficient and corrected total correlation

(CITC value) after removing an entry are provided in the

table, respectively.

This study was conducted in both test samples and the

sampling strategy was tested for adequacy in establishing a

reliable hypothesis for identifying the level of perceived peer

support among college students in physical exercise setting.

Using data from a sample of 1,219 college students, the

study ranked the PEPSQ scores from highest to lowest. The

respondents in the top and bottom 25% of the total PEPSQ

scores were named as high and low subgroups, and independent

sample t-tests were conducted for each entry. The results of the

analysis are presented in Table 9. The results indicate that the t-

statistic (i.e., the decision value) for each entry was >10 and that

the scores were significant between the high and low subgroups

(p-value< 0.01). The findings suggest that the sampling strategy

of this study is sufficient to establish a reliable identification
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FIGURE 2

Estimated results of standardized path coe�cients of final model after revision. IS, Interest support; ES, Emotional support; BS, Behavioral

support; MS, Material support.

TABLE 7 Questionnaire dimensions and reliability coe�cients.

Dimension Number Cronbach’s Spearman-brown

of items α correlation

coefficient

Interest support 7 0.900 0.851

Material support 6 0.890 0.856

Emotional support 7 0.913 0.876

Behavioral support 4 0.844 0.846

PEPSQ 24 0.902 0.899

of college students’ perceived level of peer support in physical

exercise settings.

Evidence of extrapolation

The Exercise Social Support Scale was used as the validity

standard of PEPSQ. The correlation test results showed that

the correlation coefficients of the PEPSQ dimension scores and

total scores with the exercise social support scale dimension

scores and total scores reached a significant level of P < 0.01.

This indicates that the PEPSQ has good validity of the validity

scale correlation validity to identify the perceived peer support

of college students in the physical exercise environment. The

results of the analysis are shown in Table 10.

This study further examined the retest reliability of the

PEPSQ at 2-week intervals. The results showed that the data

of both tests reached a significance level of p < 0.01 for

all dimensions, and the retest reliability was above 0.7 for

all dimensions, indicating that the PEPSQ measures have

some stability.

Evidence of implications

The results of this study suggest that researchers or educators

can use the PESCQ to differentiate between groups of college

students who participate in physical exercise or who do not, and

target interventions to different groups, which has implications

for practical application. The results of the analysis are shown in

Table 11.

Discussion

With reference to Kane’s validity framework, this study

presents the research process and results of this study by
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TABLE 8 Results of the reliability analysis of the items.

Coding CITC The alpha coefficient Cronbach alpha

of the deleted term coefficient

Q1 0.625 0.901 0.902

Q2 0.492 0.901

Q3 0.520 0.901

Q4 0.539 0.901

Q5 0.495 0.901

Q6 0.626 0.901

Q7 0.617 0.901

Q9 0.640 0.900

Q10 0.571 0.901

Q11 0.766 0.894

Q12 0.674 0.900

Q13 0.703 0.900

Q14 0.692 0.900

Q18 0.830 0.892

Q20 0.724 0.900

Q21 0.665 0.901

Q22 0.697 0.901

Q24 0.678 0.901

Q25 0.660 0.901

Q26 0.711 0.900

Q30 0.727 0.900

Q31 0.751 0.900

Q33 0.784 0.900

Q37 0.680 0.901

inference category. As noted above, this drove the data collection

and analysis plan for this study. This study operationalised

the corresponding validity evidence that the study needed

to demonstrate in response to Kane’s conceptual definition

of scoring, generalization, extrapolation, and implications.

This evidence can help to develop support for the validity

of the PEPSQ, as well as inferences based on the scores

generated.Kane’s validity framework emphasizes a chain of

inferences from score generation to inference about the test

taker’s decision, a chain that can be operationalised as a path

that must be followed before sufficient evidence can be obtained.

Therefore, the operationalisation of this step is used as a guide to

report the results of this study.

To form validity arguments, Kane suggested evaluating the

evidence and deciding whether to accept or reject it, and/or

modify the process and/or the proposed use. In the scoring

evidence, evidence of PEPSQ dimensional independence,

and evidence of entry differentiation were validated. In the

Generalization evidence, both sampling data showed that the

sampling strategy of this study was sufficient to establish a

reliable identification of college students’ perceived level of

TABLE 9 Results of the discrimination analysis of items.

Coding Mean± SD T-value P-value

High grouping Low grouping

(N = 318) (N = 304)

Q1 3.98± 0.86 2.56± 0.93 10.593 <0.01

Q2 4.09± 0.71 2.76± 1.01 10.196 <0.01

Q3 4.14± 0.64 2.47± 0.90 14.383 <0.01

Q4 4.07± 0.77 2.60± 0.95 11.310 <0.01

Q5 4.18± 0.66 2.86± 0.94 10.884 <0.01

Q6 4.23± 0.66 2.72± 0.96 12.251 <0.01

Q7 4.09± 0.71 2.58± 1.01 11.529 <0.01

Q9 3.89± 0.79 2.48± 0.96 10.769 <0.01

Q10 3.86± 0.91 2.23± 0.88 12.223 <0.01

Q11 4.20± 0.68 2.22± 0.90 16.536 <0.01

Q12 4.00± 0.73 2.26± 0.86 14.579 <0.01

Q13 3.73± 0.89 2.06± 0.85 12.875 <0.01

Q14 4.02± 0.68 2.27± 0.91 14.603 <0.01

Q18 4.10± 0.61 2.40± 0.99 13.795 <0.01

Q20 4.12± 0.66 2.57± 0.91 13.069 <0.01

Q21 4.16± 0.58 2.52± 0.90 14.506 <0.01

Q22 4.26± 0.55 2.66± 0.90 14.369 <0.01

Q24 4.27± 0.59 2.60± 0.86 15.024 <0.01

Q25 4.21± 0.64 2.75± 0.87 12.719 <0.01

Q26 4.27± 0.56 2.83± 1.03 11.605 <0.01

Q30 4.16± 0.73 2.32± 0.89 15.152 <0.01

Q31 4.04± 0.77 2.15± 0.95 14.644 <0.01

Q33 3.92± 0.82 2.18± 0.92 13.453 <0.01

Q37 4.14± 0.72 2.30± 0.94 14.778 <0.01

peer support in physical exercise settings. In the Extrapolation

evidence, the results of the correlation analysis using the Exercise

Social Support Scale with this questionnaire showed that the

assessment process of this study would predict future real-

world performance in real-world physical exercise settings. Also

the small-sample retest reliability in meeting the hypothesis

(medium to high level) indicates that the PEPSQ measures have

some stability.In Implications evidence, given our homogeneity

and highly selected participants, the study tested the assessment

results to predict physical exercise behavior in real exercise

settings. The results of the study showed that the regular exercise

group had significantly higher scores and total scores in interest

support, material support, emotional support and behavioral

support than the university students in the no regular exercise

group. It is suggested that the assessment results of this study

can predict the real behaviors in physical exercise settings.

Although the four inferred results of this study are relatively

positive to illustrate the validity of the PEPSQ. However, this

series of processes is primarily intended to illustrate that this
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TABLE 10 Correlation analysis results.

Interest support Material support Emotional support Behavioral support PEPSQ

Instrumental support 0.453** 0.630** 0.514** 0.678** 0.659**

Informational support 0.479** 0.547** 0.490** 0.543** 0.603**

Affective support 0.468** 0.457** 0.648** 0.464** 0.608**

Peer support 0.419** 0.622** 0.554** 0.627** 0.647**

ESSS 0.517** 0.651** 0.624** 0.669** 0.720**

**P < 0.01.

TABLE 11 Comparison of PEPSQ scores of di�erent groups.

Regular exercise No regular T-value

group exercise group

(n= 155) (n= 1,064)

– 24.38± 5.18 21.31± 5.05 4.727**

Material support 19.22± 4.68 16.61± 4.49 4.448**

Emotional support 24.56± 5.18 21.90± 5.39 4.044**

Behavioral support 12.89± 3.41 11.22± 3.44 3.807**

PEPSQ total score 81.05± 15.81 71.04± 15.42 5.035**

**P < 0.01.

study’s argument for PEPSQ validity is not a conclusion, but

rather represents a series of positive steps in research aimed at

building and refining the evidence for PEPSQ validity.

Applying Kane’s validity framework, this study’s argument

for the validity of the PEPSQ is demonstrated through

an operationalised argument for four processes: scoring,

generalization, extrapolation, and implications. Reflecting on

the entire process of this study, the Kane framework helped

structure the study’s organizational and analytical framework.

The validity of the PEPSQ is a chain of evidence strung together.

However, in this study, challenges were encountered in deciding

how to prioritize the collection and reporting of evidence across

the four inferential dimensions. Because there is a paucity of

research literature related to physical exercise peer support, this

made it difficult for the research team to determine from the

available studies which weak and problematic links must be

prioritized in the design of this study. Therefore, the research

design for the weak and problematic links in this study may

not be adequate and may leave important evidence gaps in the

validity argument.

At the same time, there are some limitations in this study.

First, the stability of the study results may be affected by the

sample data in this study due to the sampling method, and

further validation through a large national sample data is needed

in the future. Second, these data were obtained from the subjects’

self-assessment reports, and the data results may be affected

by the subjects’ text reading comprehension ability, and their

understanding of the questionnaire items may vary. Finally, the

evidence for the four inferential processes in this study was based

only on subjects who completed the questionnaire in its entirety,

which resulted in a lower error rate for the questionnaire, but

this may have partially influenced the results of the test.

Conclusion

The PEPSQ, developed in this study, has four dimensions

and twenty-four items. This study used the Kane validity

framework to identify and examine the validity process of the

PEPSQ. Evidence based on the four inferential processes of

scoring, induction, extrapolation, and influence of the Kane

framework supports that the PEPSQ can be used to measure

the level of perceived peer support in physical exercise settings

among Chinese college students.
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