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ABSTRACT

Previous research has shown that university students’ decision to use social networks for academic
reasons is influenced by several factors. However, until today there is no validated instrument
measuring the factors that influence undergraduates to migrate to online networks for educational
purposes. The aim of this study was to propose and validate the Push—Pull-Mooring - Physical
Education (PPM-PE) questionnaire and examine possible factors that contribute to students’ decisions
for social network use. Participants were 302 Physical Education (PE) students from a Greek Faculty
of PE and Sport Science. Data analysis with exploratory factor analysis identified a three-factor
structure that measured undergraduates’ use of social networks for academic learning purposes.
Multivariate analyses of covariance indicated that gender had a significant effect on students’ social
networking patterns, while device access did not. Age and hours spent online significantly contributed
to the above differences. Findings are discussed in relation to the PPM framework and the
idiosyncrasies of online instruction within PE university contexts.
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Highlights of this paper:

e This study is innovative in proposing the ‘Push-Pull-Mooring framework’ as a human
migration sensitizing concept for developing, validating and implementing an instrument to
assess undergraduate Physical Education students’ decision to migrate from onsite places to
online social networks for academic learning purposes.

1. INTRODUCTION

The fast-pace changes in higher education, as a result of the digital world challenges, have raised concerns about
whether social networks, as sites for interaction among university students and teachers can facilitate learning. Youth
hangout, mess around and geek out (Ito, Baumer, Bittanti, Boyd, & Cody, 2010) in online spaces, seamlessly
integrating formal and informal forms of interaction (Dabbagh & Kitsantas, 2012). Each time being driven by varying
social networking behaviors, youth use social media to communicate, publish and manage content, via their public or
private profiles (Chugh & Ruhi, 2018; Dahlstrom, De Boor, Grunwald, & Vockley, 2011; Junco, Heiberger, & Loken,
2011).

Relevant literature shows that university students spend many hours on social networks for accessing content
and personalizing learning (Carpenter & Krutka, 2015), socializing and organizing their academic and free time
activities (Jacobsen & Forste, 2011), facilitating their transition into university life (Thomas, Orme, & Kerrigan, 2020),
enacting more meaningful engagement in learning activities (Gurjar, 2020) and gaining access to study and self-
expression sources (Park, 2010). Compared to previous years’ deterministic arguments, studies show that the
supposedly digitally literate university students are often not as tech-savvy as expected (Adamakis & Zounhia, 2013;
Marin, Carpenter, & Tur, 2021). Researchers have highlighted students” difficulties to incorporate technology within
their studies (Prendes, Castafieda, Gutiérrez, & Sanchez, 2016), their need for guidance on how to use digital media
(Cigognini, Pettenati, & Edirisingha, 2012), their reluctance to interact with teachers in online classes (Deng &
Tavares, 2013; Gettman & Cortijo, 2015) and their lack of interest for privacy policies (Steinfeld, 2016).

In terms of gender differences, studies have shown that female students are heavy users of digital media (Walsh,
Fielder, Carey, & Carey, 2013), mainly turning to the internet for communication and class work (Jones, Johnson-
Yale, Millermaier, & Pérez, 2009; Padilla-Walker, Nelson, Carroll, & Jensen, 2010). On the other hand, males tend to
use digital devices for entertainment and leisure, as well as for functional and task-related purposes (e.g., reading the
news, finding financial information, etc.) (Kimbrough, Guadagno, Muscanell, & Dill, 2013; Kita & Luria, 2020).

Within Physical Education (PE) university courses, the recent switch to digital modes of instruction, due to the
pandemic, has raised concerns about the teacher-student relationship and the way that it could be supported by online
networks (O’Brien et al., 2020). With the absence of physical presence and body-as-assemblage interactions (Varea,
Gonzalez-Calvo, & Garcia-Monge, 2022), as well as the pause and/or reduction in field placements and performance-
based experiences, the PE community has faced a great challenge in digitally supporting undergraduates. At this
stage, there is a consensus among scholars to keep educational interaction at high levels via the use of social networks,
since this could be vital for achieving a smooth transition to new modes of learning to teach PE and sport (Harvey,
Carpenter, & Hyndman, 2020; Hyndman & Harvey, 2020). Undergraduate PE students cite interaction as an
important determinant of social media use (Hyndman & Harvey, 2019; Hyndman & Harvey, 2020; Stoicescu &
Stdnescu, 2018), and seem to use different devices (i.e. computers, smartphones) to obtain information and
communicate fast. However, little is known about the reasons behind PE students’ decision to access social networks.
Such knowledge could help teacher educators to decide whether it is necessary to adapt, modify, and redesign their
course content, media and teaching approach in order to fit with students’ interests.

According to the Push-Pull-Mooring (PPM) framework (Moon, 1995), an individual’s decision to switch between
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an old and a new mode of behavior is influenced by push (i.e., barriers that drive people away from the old behavior),
pull (ie., attributes/opportunities that make the new behavior appealing), and mooring (i.e., personal and social
moderators of the decision to continue or abandon one of the two behaviors) factors. In the case of undergraduate PE
students’, their decision to migrate from face-to-face to digital learning interactions may be influenced both by
subjective and group norms or beliefs concerning the utility of this mode of learning. Factors like undergraduates’
satisfaction (or lack of it) with the modes of interaction occurring in their online classes (e.g., long lectures) (push
factor), along with the attractiveness of the digital learning services (e.g., online communities, breakout rooms) (pull
factor), and the contextual characteristics of their connectedness (e.g., access to e-class learning platforms via
computers, tablets or smartphones) (mooring factor), may influence their decision to switch from on site to online
learning modes. Acknowledging the hands-on nature of the PE profession, it is important to gain a combined
understanding of potential push, pull and mooring influences on students” online behaviors and preferences.

Until today, the PPM theoretical framework has been used to evaluate students’ social network use
(Balakrishnan, 2014). However, no valid and reliable instrumentation of this kind exists in relative PE literature. The
availability of such an instrument could be an initial step in understanding and evaluating the factors that can facilitate
or inhibit undergraduate students” decision to migrate to social networks for online learning purposes.

Based on the above, the aim of the present study was to propose and validate the Push—Pull-Mooring - Physical
Education (PPM-PE) questionnaire, as an instrument for evaluating the factors that influence undergraduate PE
students’ social network use for online learning. Research aims included: (a) the development of the PPM-PE
questionnaire and the identification of its factorial structure and validity; (b) the examination of the extent to which
the PPM-PE questionnaire can be used to trace differences in students’ social networking behaviors based on their
age, gender and preferred device of social networking. Our intention was to gain a bottom-up understanding of
students’” networking habits and use this afterwards as a reference point for shaping the discussion around the

idiosyncrasies of online interaction within PE university settings.

2. METHOD
2.1. Instrument Development

Following institutional ethical approval, we used a translated version of an instrument proposed by Balakrishnan
(2014) to develop the PPM-PE questionnaire. The decision to use the Balakrishnan (2014) instrument was based on
the fact that it was originally designed according to the PPM framework (Moon, 1995). The advice from an expert
panel of three sport pedagogues was taken into account to adapt it and establish content validity. The experts were
asked to check the translated instrument structure, and identify potential wording problems. As a result of the experts’
tfeedback, minor structural improvements were made. The newly developed PPM-PE questionnaire was divided in
three sections, with all questions being closed-ended:

e Demographic information: respondents were required to provide their socio-demographic details such as age,
gender, year of studies, PC/tablet/smartphone ownership and use, etc.

e Social networks: twenty-five items that measured participants’ perceptions on the possible use of social
networking sites in an e-learning context. Examples of the instrument’s questions in this section were:
‘Communications in social networks platforms is much faster’, and ‘T use social networks to meet people of the
same field of study’. Based on the recommendations of the expert panel, three items of the original questionnaire
were not deemed relevant to the study (i.e., ‘Intellectuals attract my attention in social networks’, ‘On searching
for a specific video/audio clip, YouTube always suggests similar related video/audio clips’, and ‘YouTube

simplifies sharing of audio/video files online’) and were removed from the final questionnaire. In agreement
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with Balakrishnan (2014), the items of this section of the questionnaire had high internal consistency (Cronbach
a=.933).

e  Barriers: six items, referring to the reasons that might prevent students from using social networking sites for
e-learning. Examples of the statements used were: ‘T do not know that I can use social networks for academic
benefits’, and ‘I enjoy working alone, social sites distract my attention’. Items in this section had acceptable
internal consistency (Cronbach €=0.802).

For both sections (i.e., social networks and barriers) a five-point Likert-type scale was used, ranging from

strongly disagree (1) to strongly agree (5).

2.2. Sample and Procedures

Following the development of the PPE-PE questionnaire, a total of 302 PE students [142 males, 160 females,
aged 20.17 years (SD=38.48)7, undergraduates from a major public Greek Faculty of PE and Sport Science were invited
to participate in the study. A convenience sampling procedure was used, and the total sample was divided into 181
first-year (59.9%), 37 second-year (12.8%), 40 third-year (13.2%), 18 fourth-year (6.0%) students and 26 students
(8.5%) who had failed a year or more.

Participants were recruited via a number of different approaches (e.g., e-mail invitations, invitations in lectures,
invitations in e-classes) and completed a pencil-paper version of the instrument used, either before or after formal
lectures. All participants were informed about the purpose of the study, provided consent and it was made clear that

participation was voluntary, anonymous, and confidential.

2.3. Instrument Validation and Data Analysis

Initially, an exploratory factor analysis (EFA) (maximum-likelihood method, direct oblimin rotation) (25
maximum iterations for convergence) was conducted to investigate the factor structure of the two questionnaire’s
sections combined (social networks and barriers). This method was selected due to its superiority to other methods
that are common in behavioral research, in explaining the latent structure of a set of variables (Conway & Huffcutt,
2003; Gaskin & Happell, 2014). To determine the number of factors to retain, the parallel analysis Monte Carlo
simulation method was selected over the eigenvalue >1 rule and the Cattell’s scree test (Gaskin & Happell, 2014;
Hayton, Allen, & Scarpello, 2004). An extension package for SPSS available to download for free was used, which
enabled the research team to perform parallel analysis with polychoric correlations (Basto & Pereira, 2012). Items
were assigned to a factor on the basis of the following criteria: (a) they that had a loading of .32 or greater, (b) they
did not have cross-loadings, (c) they demonstrated a difference of .15 between their primary and alternative factor
loadings, and (d) they demonstrated single communalities over .80 (Tabachnick & Fidell, 2013; Worthington &
Whittaker, 2006).

Additionally, Cronbach a coefficients, composite reliability (CR), average variance extracted (AVE), and square
root of the AVE, as well as the correlations between the constructs were examined. A Cronbach a reliability coefficient
above .70 was considered acceptable (Houser, 2008). Convergent validity was assessed by the loadings of all the items;
CR, AVE, and discriminant validity were evaluated by examining whether AVEs were higher than the inter-construct
correlations. We followed relevant research guidelines stating that CR should be higher than .60 and AVE should be
higher than .50 to indicate that the convergence and distinct validity of the proposed model is adequate (Fornell &
Larker, 1981). If the square root of the mean variance extraction rate (AVE value) of each factor appeared to be greater
than the correlation coefficient between the variables, this would indicate that the difference between each

measurement variable can be considered acceptable (Hair, Black, Babin, & Anderson, 2010).

47

URL: www.onlinesciencepublishing.com | August, 2022



American Journal of Education and Learning, 2022, 7(2): 44-57

Following the instrument validation process, data were further analyzed through descriptive [mean, standard
deviation, and 95% confidence intervals (CI)] and inferential statistics [multivariate analysis of covariance
(MANCOVA)7, with the use of bootstrapping procedure by 1000 number of samples. The independent variables for
the two performed MANCOVA were: (a) gender (including age as covariate); and (b) most commonly used device to
view social networks [personal computer (PC), tablet, or smartphone (hours spent daily viewing social networks as
covariate)], on the extracted factors of the questionnaire. To control whether the design was unbalanced, the equality
of covariance matrices using Box's M test was used. Furthermore, the partial ? was presented as a measure of effect
size for F-Tests. A partial n? value between .01 and .06 was associated with a small effect, between .06 and .14 with a
medium effect, and .14 or greater with a large effect (Warner, 2013). For purposes of interpretation, significant
multivariate effects were followed by univariate F-ratios [analysis of variance (ANOVA)7 with Bonferroni corrected
values, as well as multiple regressions for the covariates. The significance level for all analyses was set at p<.05.

Before the main statistical procedures, variables were screened for accuracy of data entry, missing values,
potential outliers, and distribution (skewness and kurtosis). No missing values were observed, and the box plots,
skewness and kurtosis analysis indicated that no extreme values existed, and data were normally distributed. All
statistical analyses were conducted with the use of the statistical package SPSS version 23.0 (IBM SPSS Corp.,
Armonk, NY, USA).

3. RESULTS
3.1. Exploratory Factor Analysis

The EFA extracted three factors that accounted for 40.96% of the total variance Table 1. Based on the results of
the parallel analysis these factors had an eigenvalue of 1.54. Bartlett’s test of sphericity (x?=2975.82, df=465, p<0.001)
and Kaiser-Meyer-Olkin (KM0=0.833) indices were satisfactory. Factor one accounted for the largest proportion of
the total variance (19.14%) as most of the items loaded on this factor, and included items related to participants’ Beliefs
& Preferences concerning social network use (e.g., ‘I believe social networks can be used to improve teaching’, ‘I am
benefitting a lot (academically) through social networks usage’, ‘T would like academicians to join Facebook, YouTube
and Twitter to assist students’, etc.). The second factor accounted for 10.78% of the total variance, including items
referring to Usefilness related to the use of social networks (e.g., ‘Communications in social network platforms is much
easier’, ‘Communications in social network platforms is much faster’, etc.). Lastly, factor three accounted for the
remaining 11.04% of the total variance, with items related to participants’ Barriers concerning social network use
(e.g., T do not know that I can use social networks for academic benefits’, ‘Lack of motivation from colleagues
discourages me from joining social networks’, etc.).

Three items (Friends and family influence the way I use social networks in learning, Groups and page participation in
Facebook make access to learning materials easier, and Instant response to information request influences my stay in social
networks) had loadings less than .32, significant cross-loadings, did not demonstrate a difference of .15 between their
primary and alternative factor loadings, and single communalities were less than .30 (.279, .236 and .282 respectively),
so they were removed from the final instrument. Following the removal of these items, 17 items were included in the
first factor labelled as Beliefs & Preferences, five items in the second factor labelled as Usefilness, and six items in the
third factor labelled as Barriers. The loadings of all items were above .82, indicating that the observed variables had

adequate convergent validity.
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Table 1. EFA with rotated factor loadings of the PPE-PE questionnaire.

Social Networks Beliefs & Preferences Usefulness Barriers
I believe social networks can be used to improve teaching 0.659 -0.075 -0.223
I am benefitting a lot (academically) through social networks 0.632 0.064 -0.850
usage

I believe social networks can be used to improve the 0.598 -0.245 -0.262
interaction among peers and between students and

academicians

I believe social networks can be used to improve the 0.584 -0.179 -0.313
collaboration among peers and between students and

academicians

I would like academicians to join Facebook, YouTube and 0.576 -0.028 0.015
Twitter to assist students

I am always happy to add academicians/students to my 0.481 -0.047 -0.034
Facebook/Twitter friends’ list

Academicians respond quickly to my academic queries in 0.455 0.078 0.004
social networks

I use social networks for educational purpose 0.431 -0.029 -0.156
I use Facebook to make appointments with my 0.418 -0.054 0.085
academicians/students

Friends taught me how to access learning materials through 0.409 0.043 0.219
social network sites

I would prefer to use social networks compared to other 0.405 -0.243 0.030
modes (emails, phone calls) as a communication medium with

peers and/or academicians as it is simple and easy to use

I use social networks to make new friends 0.384 -0.028 0.129
Academicians in my university/college use social networks 0.378 -0.049 -0.109
to enhance teaching methods

I am careful of the content I post on my Facebook/Twitter 0.366 0.094 0.187
update status due to the presence of my academicians

My academician taught me how to access learning materials 0.361 0.017 0.068
through social network sites

I use social networks to meet people of the same field of study 0.352 -0.273 -0.053
My academicians influence the way I use social networks in 0.323 0.014 0.099
learning

Friends and family influence the way I use social networks in 0.313 -0.062 0.240
learning

Groups and page participation in Facebook make access to 0.296 -0.165 -0.105
learning materials easier

Instant response to information request influences my stay in 0.251 -0.250 -0.066
social networks

Communications in social network platforms is much easier -0.137 -0.882 0.098
Communications in social network platforms is much faster -0.128 -0.867 0.150
I am attracted to variety of communication mediums in social 0.105 -0.588 -0.055
networks (able to upload materials, posts, send messages, etc.)

Social networks are good medium for students and 0.311 -0.448 -0.099
academicians’ meetings and communications

I use social networks to stay in touch with my friends and 0.190 -0.434 -0.063
families

I joined social networks before but had to quit due to its 0.231 0.112 0.624
constant requirement of time and management

Lack of motivation from colleagues discourages me from 0.144 0.083 0.544
Joining social networks

I enjoy working alone, social networks distract my attention -0.072 0.031 0.509
I do not know that I can use social networks for academic 0.070 -0.101 0.490
benefits

I am conservative as such I do not like socializing on internet -0.178 0.112 0.380
I am concerned about privacy issues on social networks -0.065 -0.071 0.370
Eigenvalue 1.73 1.62 1.54
Factor variance (%) 19.14 10.78 11.04
Total variance (%) 19.14 29.92 40.96
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3.2. Validity and Reliability

Table 2 shows Cronbach a coefficients, CR, AVE, and square root of the AVE, as well as the correlations between
the factors. Cronbach a coefficients of the three factors were all above the recommended criterion of .70, ranging from
0.701 (Barriers) to 0.834 (Beliefs & Preferences), which showed that the measures were reliable and internally consistent.
The correlations between the three factors ranged from -0.361 to 0.205 Table 2. CR was greater than 0.60, and AVE
was lower than 0.50, indicating moderate levels of convergent validity (especially for AVE). Furthermore, the square
root of the factors AVE values was greater than the absolute values of the correlation coefficients among factors,
showing adequate levels of discriminant validity Table 2. According to Fornell and Larker (1981), if AVE is less than
0.50, but CR values are higher than 0.60, then the convergent validity of a construct is adequate (Fornell & Larker,

1981). Taken all together, the above analyses supported the factorial and discriminant validity of the PPM-PE

questionnaire.
Table 2. Instrument’s validity and reliability analysis.
Factors AVE! CR? Cronbach a Beliefs & Usefulness Barriers
Preferences
Beliefs & Preferences 0.222 0.822 0.834 0.471%
Usefulness 0.453 0.791 0.795 -0.361 0.673%
Barriers 0.245 0.652 0.701 0.001 0.205 0.494*

Note: 'AVE: average variance extracted; CR?: composite reliability; *The bold number is the square root of AVE. The bold numbers listed diagonally are
the square root of the variance shared between the factors and their measures. The oftf-diagonal elements are the correlations among the factors. For
discriminate validity, the diagonal elements should be larger than the off-diagonal elements.

3.8. Group Differences: Inferential Statistical Analyses

Using the same sample of 302 undergraduate students we conducted MANCOVAs to trace possible differences
in students’ social network use depending on their gender and preferred device of online communication, including
age and hours spent on social networks as covariates. Descriptive statistics showed that most students owned a
smartphone (97.4%) and a PC (94.7%), and only one fourth owned a tablet (25.8%). Furthermore, students mentioned
that they most commonly accessed social networks with their smartphones (84.8%), followed by PCs (11.2%) and
tablets (4.00%). Lastly, the average amount of hours they spent daily viewing social networks was 3.23+2.43 hours.
Female students spent significantly more time [t(300)=-2.24, p=.026, Cohen’s d=2.4187 on viewing social networks
(3.52+2.38 hours/day) than their male counterparts (2.89£2.51 hours/day).

The Box-M test of equality of covariance for the first MANCOVA for the gender independent variable on three
factors of the questionnaire, including age as covariate, was statistically significant (Box’s M=24.18, p=.001). The
normality assumption was not met and the Pillai’s Trace test was implemented, since it is considered to be the most
powerful and robust statistic for general use, especially for departures from normality assumptions. Results indicated
that statistically significant differences were observed between males and females on the three dependent variables
[Pillai’s Trace=0.06, F(8,297)=6.55, p<.001, N?=0.0627, and age statistically significantly contributed to these
differences [Pillai’s Trace=0.06, I(8,297)=6.55, p<.001, 1?=0.0637, with medium effect sizes. Follow-up univariate
ANOVAs with a Bonferroni correction on the separate factors Table 3 revealed significant differences for the
Usefilness and Barriers factors. Females used social networks more than males for purposes related to convenience and
ease of academic or social communication (appealing characteristics) [F(1,299)=11.28, p=0.001, 11°=0.0367], while
males seemed more reluctant to use social networks than females [I(1,299)=6.34, p=0.012, 112=0.0217. Age, as a
covariate, was a negative predictor of Beliefs & Preferences (B=-0.039, p=0.004, 95% CI=-0.069 to -0.016) and of
Usefilness (perceiving networks as useful alternatives) (B=-0.025, p=0.014, 95% CI=-0.049 to -0.006), indicating that
as age increased, participants connected less and found social networks less attractive and worthwhile for academic

or personal reasons. Age was not a significant predictor of Barriers (B=0.008, p=0.435, 95% CI=-0.015 to 0.026).
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Table 3. Follow-up ANOVAs with Bonferroni correction for gender on social networks beliefs and preferences, usefulness, and barriers

(adjusted for age; Bootstrap 1000).

Factors Gender (n) M SD 95% CI  Univariate F P Partial n®

Beliefs & Preferences ~ Male (142) 3.86  0.58  3.28-3.45 0.06 0.806 <0.001
Female (160) 3.85 0.51 3.27-8.43

Usefulness Male 4.18  0.67  4.08-4.27 11.28 0.001 0.036
Female 4.40 049  4.81-4.49

Barriers Male 2.67 0.64 2.56-2.78 6.34 0.012 0.021
Female 2.47 0.70  2.87-2.58

Note: (n) = sample size, Partial 12 = the ratio of variance associated with an effect.

The Box-M test of equality of covariance for the second MANCOVA for the most commonly used device to view
social networks [personal computer (PC), tablet, or smartphone]] as an independent variable on three factors of the
questionnaire, including hours spent daily viewing social networks as covariate, was not statistically significant (Box’s
M=15.39, p=.397) and the normality assumption was met. The Hotelling’s Trace test, which is considered to be a
solid support for handling unequal sample sizes, was implemented. The MANCOVA results Table 4 indicated no
statistically significant differences on the three questionnaire factors between students who used PCs, tablets, or
smartphones to access social networks, [Hotelling’s Trace=.02, F(6,590)=.84, p=.541, N2=.0087]. Further, the amount
of hours spent daily viewing social networks was a significant predictor of the dependent variables [Hotelling’s
Trace=0.04, I'(8,296)=4.18, p=0.006, N2=0.0417], with small effect size.

Hours spent daily viewing social networks, as a covariate, was a positive predictor of Beliefs & Preferences (B=.034,
p=0.013, 95% CI=0.007 to 0.063) and Usefulness (B=.42, p=0.002, 95% CI=0.016 to .068), indicating that as hours
spent daily viewing social networks increased, participants’ perceptions of social networks™ utility to connect with
others also increased. Hours spent daily viewing social networks was not a significant predictor of Barriers (B=0.010,

p=0.509, 95% CI=-0.018 to .038).

Table 4. Follow-up ANOVAs with Bonferroni correction for the most commonly used device on social networks beliefs and preferences, usefulness,
and barriers (adjusted for age; Bootstrap 1000).

Factors Device (n) M SD 95% CI  Univariate F P partial 1)°
Beliefs & Preferences ~ PC (34) 331  0.56  3.13-3.48 0.08 0.920 0.001
Tablet (12) 3.48  0.32  3.01-3.9%
Smartphone (256)  8.36  0.54  8.29-3.42
Usefulness PC 407  0.60  3.87-4.26 2.22 0.110 0.015
Tablet 4.52 052  4.01-5.03
Smartphone 4.32  0.58  4.25-4.39
PC 2.58 0.73  2.35-2.81 0.11 0.900 0.001
Barriers Tablet 2.42 0.92  1.82-3.02
Smartphone 2.57  0.67  2.48-2.65

Note: (n) = sample size, Partial 2 = the ratio of variance associated with an eftect.

4. DISCUSSION

The aim of this study was to suggest and provide initial validity evidence for the PPM-PE questionnaire, an
instrument used for evaluating the factors influencing undergraduate PE students” use of social networks for online
learning purposes. The PPM framework (Moon, 1995) was used as a sensitizing concept to investigate the factors
affecting university students’ willingness to adopt social networking habits/behaviors as part of their academic
studies. Following a two-phase procedure, a 17-item instrument with three factors, namely Beliefs & Preferences,
Usefilness, and Barriers, was generated. The statistical fit was tested with the use of EFA and convergent and
discriminant validity tests, as well as Cronbach a coefficients and inter-construct correlations. All factor indices were
acceptable, apart from the AVE values, which were below .50. However, the CR of the three factors was well above

the recommended level, and thus the convergent validity of the proposed model was deemed acceptable. Taken
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together, our analyses supported the overall validity and reliability of this instrument for assessing PE
undergraduates’ social networking behaviors. It is suggested that future studies should re-examine the validity and
tactorial structure of this instrument, to provide further evidence of validity and reliability in different contexts and/or
populations.

As findings showed, the majority of participants in this study had access to social networks through smartphones,
irrespective of their gender; however, female students were the ones that perceived digital affordances more beneficial
for their academic interaction. Particulalry, female students in this study found the dialogue-oriented formats of online
interaction more useful than males. As noted by Boyd (2014, digital functionalities allow online expressions that are
visible (e.g., there is an audience that can bear witness), persistable, spreadable and searchable (e.g., content is durable
and can be shared or found easily). Thus, they are more likely to attract females, who seem to be more willing than
males to open up during their online presence (pull factor) (Mayer, 2003). It seemed that interaction was established
as an effect construct of female students’ attraction to online presence, since the latter might have facilitated their
need for dialogue and community belongingness.

On the other hand, males were less satisfied than females with the offered types of digital interaction. Male
dissatisfaction was related to factors such as content management, self-disclosure and e-course obligations, all of
which acted as factors that possibly pushed them away from the online experience. This may be a result of gender
role stereotypes and past experiences (Eagly, 1987). Previous research has shown that men use social network services
mainly with a focus on agentic goal achievement (e.g., focus on independence), while women are expected to be more
communal when establishing social interaction bonds (Guadagno, Muscanell, Okdie, Burk, & Ward, 2011; Kimbrough
et al., 2013). This becomes more evident within PE contexts, where students learn to accommodate to their
professional role, as they reproduce gendered habitus of presenting themselves and enacting teaching/learning
behaviors and practices (Preece & Bullingham, 2020). In our case, male students reported that social network sites
did not provide them with opportunities for control and ownership, both of which seem to relate closely to gender
expectations in PE and sport (Brown & Evans, 2004; With-Nielsen & Pfister, 2011). The lack of similar opportunities
may have acted as a contextually dependent mooring factor that further inhibited their willingness to switch to online
interaction for academic purposes.

Our results also showed significant gender differences in participants’ willingness to connect online, a finding
also reported in other studies (Muscanell & Guadagno, 2012). Connectedness is a construct that is ultimately shaped
by situational and contextual constraints (e.g., costs, norms and attitudes, past experiences, etc.), all of which are
formative in facilitating or inhibiting social network use. In the present study, the constraints placed by the university
program on student learning (e.g., traditional hands-on curriculum, shortage of supportive online infrastructures,
lack of'a blended-learning course tradition, university teachers’ reluctance to employ with blended forms of learning,
etc.), differently moderated the effect of the push and pull aspects of social networking for each gender. Although
everyone was willing to connect, female students were the ones that connected more, most probably because male
students found online presence an interference (push factor) to the way that they were used to present themselves in
onsite PE and sport settings.

Concerning hours spent online, our study showed that this was a positive predictor of preference for involvement
and perceived media usefulness (mooring factor). Drawing from research in cognate areas such as sport and teacher
education, we can infer that young people’s high exposure to social networks may relate to addiction behaviors
(Romero-Rodriguez, Rodriguez-Jiménez, Ramos Navas-Parejo, Marin-Marin, & Gémez-Garcfa, 2020) or feelings of
pressure to share aspects of their private life (Geurin, 2017). However, even though social media overuse has often

been related with poor course engagement (Junco, 2012), there are studies to portray that digital networking can
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enhance independent student work (Clements, 2015), and freedom to explore content or communicate with colleagues
(Brewer, Begleiter, Anderson, & Isaacs, 2015).

Literature further shows that it is not the hours spent online that make social media appealing, but the meaningful
engagement with peers in course assignments, and the guidance provided by educators, especially thise who promote
interpersonal connections (Sato, Ellison, & Tsuda, 2019). During university studies, factors such as free Internet
access (on and oft campus), together with the high amount of onsite unstructured time and the challenges related to
academic life (e.g., exams, course assignments, etc.), all contribute to increased online presence. It would be relevant
therefore, to develop online university modules that give undergraduates more opportunities to collaborate with peers
online, always in accordance to their onsite educational needs (Khan, Kend, & Robertson, 2016). The initiation of
broader campus-wide initiatives that allow opportunities for online collaboration and resource sharing (e.g., expertise,
instructional support, etc.) Bulger, Braga, DiGiacinto, and Jones (2016) would be indicative examples to this direction.

In the present study, a lack of association was found between hours spent online and participants’ perceived
barriers in the use of social networks for online learning purposes. This finding may suggest that access to a digital
affordance, no matter how appealing or innovative it might be, is not enough to guarantee satisfaction or adoption of
its services. An assumption already reported in studies that adopt the PPM framework to examine online behaviors
is that interaction and connectivity are established as effect and not as formative constructs of social use (Chang, Liu,
& Chen, 2014). In our case, participants’ online academic interaction came as the result either of media novelty
(pull/push factor), or of already established patterns of media use (mooring factors). According to Van den Beemt,
Akkerman, and Simons (2011), contemporary students may use social media for interacting, performing,
interchanging, or authoring, showing a diversity in their use preferences (i.e., Traditionalists, Gamers, Networkers,
and Producers). This diversity, combined with age and gender preferences, implies caution in drawing conclusions
about the academic benefits or drawbacks of social network use. With similar instances identified, we realize that the
design of online university programs should foremost promote linkages between content and personally relevant
digital identities and/or roles. We further believe that our newly developed, valid, and reliable questionnaire could
act as a proxy measure for the effects of PPM factors constraining/moderating PE undergraduate students’ social

network use.

5. CONCLUSIONS

The factor structure, reliability, and validity of the instrument presented in this study, is an important
preliminary step in the advancement of research related to students’ preferences concerning social networks in
relation to learning and academic purposes. Although a three-factor solution was tenable with rotation, this structure
should be considered preliminary at this point, pending further confirmatory work. However, researchers in the field
of PE teaching can use it to evaluate students’ use of social networks in relation to the PPM framework. This work
has implications for those who seek to redesign or update university PE programs, based on the experiences gained
from the pandemic. As asserted by Kainz (2011), social media services are contemporary paradigms for
communicating and personalizing learning, in ways that extend the digital affordance themselves. Therefore,
increased understanding of the factors influencing students” decisions to interact in online settings is important in
enabling new ways of effectively organizing and coordinating human and digital work and action.

While this study significantly contributes to the international literature, there are some limitations. Initially, PE
students were recruited from only one university setting, with a convenience sampling procedure, leaving other
institutions unexamined. While we anticipate that the instrument will be relevant in other PE contexts, future work

is needed to this direction. Furthermore, due to the dynamic change of the functionalities afforded by social networks
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over time, future implementations of this instrument are needed to ascertain the temporal stability of the current
findings. From an educational perspective, future work should strive to develop a better description of social
networks, in terms of up-to-date patterns of personal and socio-cultural ways of participation and use. An integrated
view of relevant literature published during the pandemic, could offer fruitful lines of enquiry to shape emerging
research in the field of higher education teaching and learning. The PPM factors reported in this study can serve as

appropriate points of reference towards this direction.
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