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Maladaptation to university life by undergraduates has often been reported in recent years.
Therefore, improvements in the provision of support for student is urgently required. Previous
studies have indicated that physical education (PE) classes might provide eŠective opportunities
for improving students' adjustment to universities. The purposes of this study were to develop a
scale for quantitatively evaluating perceived beneˆts of PE in university students and to verify
its reliability and validity. Then, the eŠects of perceived beneˆts of PE on adjustment to univer-
sity life were examined by using this scale. A questionnaire survey was conducted with univer-
sity freshmen (n＝2,412) that were enrolled in four-year universities and were taking PE classes.
The survey questions consisted of items for developing the assessment scale, and a school ad-
justment scale. The ``Perceived Beneˆts Scale of university First-Year PE classes (PBS-FYPE)''
through exploratory factor analysis. The scale consisted of following sub-scales: ``Acquisition
of motor skills and training methods,'' ``Understanding the importance of cooperative play
and improvement of communication skills,'' ``Stress coping and arousal of positive feelings,''
``Improvements in physical ˆtness and physical activities,'' and ``Establishment of regular
lifestyles.'' Subsequent analyses conˆrmed the adequate internal consistency and criterion-
related validity of the scale, as well as its reliability and validity. Next, the eŠects of perceived
beneˆts of PE on adjustment university life were examined by multiple group structural equa-
tion modeling taking part in individual and group sporting events. Results indicated ``the sense
of comfort'' was relatively well explained in both groups by the value of the explanatory varia-
bles. Moreover, higher scores for ``Understanding the importance of cooperative play and im-
provement of communication skills'' were associated with a higher scores for ``the sense of
comfort''. This eŠect was stronger in group, compared to individual activities. Finally, limits of
this study and future issues including the investigation of factors related to the scale and the
necessity for longitudinal research are discussed.

Keywords: learning outcomes, ˆrst year students, the perceived beneˆts scale, validity, multiple group

structural equation modeling
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1. Introduction

Since World War II, the rate of advancement to

university in Japan has continually risen, recently

exceeding 50z, the highest level ever (MEXT,

2015a). Higher education in Japan is approaching

the universal access model, increasing the populari-

zation of universities. Along with this situation,

many students who previously would not have been

conventionally accepted to university have been wel-

comed, resulting in changes in student entrance con-

ditions. According to a survey conducted in 2011,

the student rate of leaves of absence has increased

to 2.72z, while the dropout rate has increased to

1.32z. When the causes are examined over the

years, the most common reasons are related to such

negative factors as a poor academic performance

and reduced motivation (Uchida, 2014). At the

same time, university students frequently indicate

lack of self-assertiveness and communication skills

as a cause for inability to along well with others.

Mental health disorders such as depression and so-

cial withdrawal are also frequently cited, sometimes

resulting in leaves of absence, dropouts, or repeat-

ing the year (Ichimiya et al., 2003; Sakaguchi, 2009;

Uchida, 2007; 2014). In addition, it has been noted

that attention should be given to students who are

on leave of absence, have dropped out, or are

repeating the year due to increased risk of suicide.

Under these circumstances, improvement in one's

sense of adjustment to, suitability, and place in the

university is strongly needed to achieve a rich uni-

versity life, and thus bolstering student support over

a wide range of facets of student life is required. In

particular, freshmen face a variety of issues: Aca-

demic life, interpersonal relationships, and student

life (Japan Student Services Organization, 2007),

and it has been shown that the sense of university

adjustment decreases for both men and women

after entering university (Okuma et al., 2013).

Furthermore, the sense of university adjustment in

students' ˆrst year has been shown to in‰uence that

same sense in their fourth year (Yoshino et al,

1986). In light of this, adjustment during the initial

adjustment period from the beginning of the year is

key, and proper support for ˆrst-year students'

adjustment is also indispensable.

1.1. Physical education may positively aŠect ad-

justment to university life

To improve the sense of adjustment, not only

limited support but also various eŠective longer-

term supports are necessary. Participation in physi-

cal education in higher education is an important

educational opportunity that encourages lifelong

exercise based on an organizational viewpoint and

at the same time reveals various beneˆts for

university students of physical education classes.

Hashimoto (2012), in an overview of previous stud-

ies, describes the eŠects on university students of

physical education classes at universities in four

areas: Physical eŠects such as physical ˆtness im-

provement and reduction of percentage of body fat;

mental eŠects such as emotional changes and self-

concept transformations; social eŠects such as im-

provements in life skills and the cultivation of

human relationships; and further lifestyle improve-

ment such as an increase in the number of steps

walked per day and in daily life activities. In addi-

tion, Nara (2015) summarized the eŠects found in

previous studies in the interpersonal social psychol-

ogy, such as communication and social skills, and

the eŠects on mental health, such as improved per-

ception and self-e‹cacy, derived through university

physical education classes. Furthermore, research

results over diverse variables have veriˆed the posi-

tive transformations and the wide range of positive

eŠects that physical education classes may exert on

university students.

It is possible that the numerous eŠects of physical

education classes mentioned here are roughly simi-

lar to the factors in‰uencing the perception of ad-

justment to school (Okubo, 2005), and that physical

education may also have a positive in‰uence on the

sense of adjustment to university. That is, factors

in‰uencing the perceptions of adjustment towards

school were reported to include relationship be-

tween friends, self-emotions, and physical ˆtness

(Fukuoka, 2007; Honma et al., 2002; Honma et al.,

2005; Minami et al., 2011; Nakamura and Matsuda,

2013; Okubo, 2005; Shimoda et al., 2014). These

results are similar to those obtained from physical

education classes (Bailey et al., 2009; Nishida et al.,

2015). Thus, the eŠects of physical education classes

may provide positive, eŠective support to adjusting

to university life. In particular, improvement of the

sense of adjustment through the ˆrst year's physical



199199

The In‰uences of Perceived Beneˆts of PE on Adjustment to University Life

education classes enables a smooth start of univer-

sity life and has a notable positive in‰uence on con-

tinued schooling (including preventing leaves of ab-

sence and dropping out) as well as social adjustment

after graduation. Physical education thus has great

signiˆcance. One report attributes a decreasing

trend in the dropout rate to the change in physical

education classes from an elective to a compulsory

subject (Oura, 2012), and another states that

physical education classes are suitable classes to

encourage university students to adjust mentally

and physically (Nakamura, 2007). Thus, educa-

tional practices have been started that prominently

position subjects that both encourage academic and

social adjustment of university freshman as well as

physical education (Kiuchi, 2012). Nishida et al.

(2009) also examined the in‰uence of physical edu-

cation classes on perceptions of university adjust-

ment, showing that the sense of adjustment to uni-

versity could be improved in intervention classes

intended to support communication skills. Susaki

and Sugiyama (2015) also studied in‰uence of phys-

ical education classes on the sense of university

adaptation, but this study was limited to applying a

sense of adaptation scale created based on physical

education classes of junior high school students.

Though the research mentioned above indicates the

possibility that physical education classes have a

positive eŠect on perceptions of university adjust-

ment, such research remains extremely limited. In

particular, there appear to be no studies demon-

strating a comprehensive examination of physical

education instruction at university and how such

classes aŠect the sense of university adjustment. It

might be possible by examining what types of physi-

cal education classes in‰uence university adjustment

to elucidate some of the relevant factors of univer-

sity adjustment and better understand the practice

of physical education classes intended to improve

university adjustment.

As mentioned above, a wide range of eŠects can

be expected from physical education classes, but

since the overall revision of standards for the estab-

lishment of universities (the so-called Deregulation

of University Act), the setting of the minimum

number of credits for health and physical education

subjects has been abolished. Thus, each university

oŠers physical education classes at its discretion,

which allows a ‰exible curriculum and results in

physical education classes with various forms and

contents. However, undergraduate departments

that require physical education course attendance

are declining, remaining at around 60z at private

universities (Japanese Association of University

Physical Education and Sports, 2014). Further-

more, among the 52 national universities, the num-

ber of universities conducting physical education

classes as a compulsory subject university-wide

amounts to 22, only about 40z of all such universi-

ties (Kyoto University, 2014). As a result, physical

education classes have been shifting from compul-

sory to elective subjects in recent years, and the

promotion of exercise and sports practice based on

organizational points of view, the development of

learning through compulsory education, and acqui-

sition of diversiˆed interests has grown di‹cult.

1.2. Necessity of clearly indicating the learning out-

comes of physical education class

Now with rapid changes in society including

globalization, the declining birthrate, and the conse-

quent aging of the population in recent years,

universities must train human resources able to pre-

pare the next generation for an industrial world and

to beneˆt their local community. The importance of

eŠorts to qualitatively change the university under-

graduate education so as to better promote proac-

tive learning has been indicated (Central Education

Council, 2012). Of particular importance is improv-

ing the quality of undergraduate education so as to

provide abilities required to participate in adult

society, to grasp the kind of learning speciˆcally

obtained, and to clarify university education out-

comes. As mentioned above, although a large num-

ber of studies of the eŠects of physical education

classes (hereinafter referred to as ``learning out-

come'') have been reported, most have hypothe-

sized learning outcomes from the perspective of

researchers, and the identiˆcation of individual

eŠects has been based on such hypotheses. Such

studies are thus often quite limited in describing the

merits and learning outcomes of physical education

classes. Conversely, other studies have been based

on the viewpoints of the students and have explored

the learning outcomes of physical education classes.

Nishida et al. (2015) asked students who had taken

such classes to look back on the experience and pro-

vide qualitative answers on the speciˆc learning

(beneˆts) associated with physical education classes.
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Results of this study included 872 keywords derived

by sorting the collected language data by occurrence

frequency, with ``ability,'' ``friends,'' ``enjoy-

ment,'' ``exercise,'' and ``body'' the top keywords.

In addition, 10 qualitative categories of perceived

beneˆts were obtained (``formation and expansion

of friendship,'' ``increase in frequency of exercise,''

``realization of enjoyment,'' ``increase in physical

ˆtness,'' ``enhancement of communication skills,''

``improvement of lifestyle,'' ``acquisition and im-

provement of exercise skills,'' ``understanding exer-

cise methods and rules,'' ``understanding the im-

portance of team play,'' and ``stress resolution'').

The results of these studies were based on the expe-

riences of teachers who had planned and im-

plemented such courses based on the results of

previous research and the educational experiences

of other instructors (primarily researchers of physi-

cal education and sports science) in charge of physi-

cal education classes at universities. These results

are invaluable, as they represent a signiˆcant part of

the concrete results of the above studies. Despite the

value of these studies in qualitative categories,

however, quantitatively evaluating the subjective

beneˆts to the participants of physical education

classes remains di‹cult, as does examining the rela-

tionship between subjective beneˆts and other varia-

bles. Therefore, what is expected is an evaluation

scale that quantitatively captures subjective beneˆts

(Nishida et al., 2015). To date, Shimizu et al. (2012)

have produced a unique EŠective Cognition Scale

for University Physical Education Classes.

However, while this scale emphasizes factors related

to stress response, it does not incorporate a factor

measuring utility cognition. Furthermore, as this

scale adopts a question format that abstractly in-

quires into the perceptions of the eŠectiveness of

physical education classes in light of past experi-

ence, the Japanese version of the scale lacks accura-

cy and is di‹cult to use. In addition, as reference

values for evaluation are not shown, the interpreta-

tion of measurement results is di‹cult. Thus, there

are limits to existing evaluation scales for the learn-

ing outcomes of physical education classes at

universities. There is thus room for future research.

In light of the above background, our current

study investigated the possibility of quantitatively

and generally evaluating the perceived beneˆts of

ˆrst-year physical education classes through free

description analysis (Nishida et al., 2015) of the

perceived beneˆts of physical education classes to

university students so as to examine the structure of

the evaluation scale and verify its reliability and

validity. Furthermore, the purpose of this study was

to examine the to which extent the perceived

beneˆts of ˆrst-year physical education accrue to

adjustment to university life in terms of their ``per-

ceived beneˆts,'' as deˆned by Wilcox et al. (2006),

so as to determine the extent to which students per-

ceive the beneˆts to their own learning and aware-

ness of physical education classes.

2. Methods

2.1. Participants

Participants were ˆrst-year students enrolled as

undergraduates of four-year national public and

private universities in the Kanto, Kansai, Chugoku,

and Kyushu districts (1 national university, 2 public

universities, and 3 private universities for a total of

6 universities), and ˆrst-year students who took

physical education. Among these, students of ad-

vanced age and those who failed to complete the

survey were excluded from analysis as invalid; when

a few invalid responses were included in the survey,

they were treated as missing values and included as

eŠective respondents. Ultimately, 2,412 participants

were treated as eligible persons (valid respondents).

Among these, 97 participants were considered re-

examination participants to examine the reliability

of the evaluation scale. The investigation period ex-

tended from late July to early August 2014.

Furthermore, in order to examine the validity of

the evaluation scale and features based on the class

content (an athletic activity), a separate study was

conducted of ˆrst-year students enrolled at two of

the universities mentioned above who took physical

education classes. Final results excluded those who

provided inappropriate responses such as mistakes

in answering methods or invalid responses from

analysis, resulting in a total of 720 participants

(valid respondents). This survey was conducted

from late January to late February 2015.

2.2. Measures

2.2.1. Demographics

For demographic information, participants were

asked their university department, sex, age, grade,
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athletic activity, and course attendance.

2.2.2. Item generation: Perceived beneˆt evaluation

scale items of the ˆrst-years' physical educa-

tion classes

Based on the qualitative classiˆcation above of

the perceived beneˆts of university physical educa-

tion classes indicated by Nishida et al. (2015) and

the relevant keywords (e.g., physical ˆtness, talk-
ing, lifestyle, technique, method, team play, stress ),
ˆve researchers specializing in the psychology of

physical education, sociology of physical education,

and clinical psychology were consulted repeatedly

and generated 30 items total, with three items for

each qualitative category, a limit set to minimize the

number of items while accurately expressing each

qualitative category after a careful examination

based on qualitative categories and keywords

(Nishida et al., 2015). The questionnaire was in-

tended to reduce the number of items as much as

possible so as to permit evaluation to be carried out

in a short time in a review after each physical educa-

tion class. University physical education classes

were accompanied by actual practice of practical at-

hletic activities. In generating the scale items, we en-

sured that the semantic contents of each qualitative

category did not overlap, that no questions con-

tained terminology di‹cult for respondents to un-

derstand, and that response bias did not occur. Spe-

ciˆcally, in order to avoid unevenness in responses,

we were careful to use appropriate phrasing includ-

ing adverbs and comparative expressions (e.g., ``I

was able to fully relieve stress,'' ``I was able to

increase physical ˆtness level than before''). Par-

ticipants scored each item on a 7-point Likert-type

scale: (1) completely disagree; (2) strongly disagree;
(3) somewhat disagree; (4) neither agree nor dis-
agree; (5) somewhat agree; (6) strongly agree; and

(7) completely agree. When scoring these scale

items, we requested that participants respond after

re‰ecting on activities starting from their ˆrst class.

2.2.3. The EŠective Cognition Scale for University

Physical Education Classes (ECSUPEC)

A total of 12 items were used from the EŠective

Cognition Scale for University Physical Education

Classes (ECSUPEC) developed by Shimizu et al.

(2012), with four items in each of the sub-scales of

diet eŠect, promotion of interpersonal relation-

ships, and lifestyle improvement. This scale mea-

sures the perception of the utility of participating in

university sports classes. Items were scored on a

ˆve-point Likert scale ranging from (1) disagree
strongly to (5) agree strongly, such that the higher

the score, the stronger the perception of the utility

of each aspect. This scale has been conˆrmed to

show su‹cient reliability and validity (Shimizu et

al., 2012). In addition, this scale was used to exa-

mine the validity of a novel scale to evaluate the

perceived beneˆts of the ˆrst year of physical educa-

tion classes. The above subscales are expected to

correlate relatively strongly with the subscales

created for physical ˆtness, communication, and

lifestyle, respectively.

2.2.4. The Experience Scale in University Physical

Education Classes (ESUPEC)

The Experience Scale in University Physical Edu-

cation Classes (ESUPEC) developed by Shimamoto

and Ishii (2007) was used. This scale was developed

to evaluate sports experience in university physical

education classes and consists of 14 items grouped

into four sub-scales: Self-disclosure, cooperation,

challenge, and enjoyment. Responses to questions

on physical exercise classes experience range from

(1) none to (4) frequently. The reliability (internal

consistency) and validity (construct validity) of this

scale have been conˆrmed (Shimamoto & Ishii,

2007). In addition, this scale was used to examine

the validity of construct concepts of the scale to

evaluate perceived beneˆts of the ˆrst-year physical

education classes. The four subscales are expected

to be correlated relatively strongly with the sub-

scales of friendship, team play, exercise skill, and

enjoyment, respectively.

2.2.5. The Subjective Adjustment to School Scale

In order to measure subjective adjustment to

school environment, we used the Subjective Adjust-

ment to School Scale developed by Okubo (2005).

This scale consists of 30 items falling under four

sub-scales: Sense of comfort, existence of task and

purpose, feelings of acceptance and trust, and ab-

sence of feelings of inferiority. This scale measures

and evaluates an individual's adaptive state from

the viewpoint of cognition and emotion in terms of

compatibility in the person-environment ˆt. Speciˆ-

cally, responses focus on the respondent's thinking

and perception regarding the lifestyles of recent uni-

versity students on a ˆve-level scale ranging from (1)
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not applicable to (5) extremely applicable. Items in-

cluded in the feelings of acceptance and trust are

reversed, means that lower scores indicate stronger

adjusted perceptions. The reliability and validity of

this scale has been conˆrmed (Okubo, 2005).

2.3. Procedure

The questionnaire was conducted by the author

and research collaborators during class hours or fol-

lowing lectures. Prior to the survey, the purpose

and contents of the survey were explained to the

participants. Also, they were informed that survey

cooperation was voluntary and could be interrupted

at any time during the response period. Participa-

tion was irrelevant to their class grades and evalua-

tions, and replies were anonymous and conˆdential,

with individual results presented on the face sheet

used only for statistical analysis. In addition, replies

to the questionnaire were made only following an

oral explanation. After participants completed the

questionnaires, they were collected on the spot. The

time required to complete the questionnaire was ap-

proximately 10 minutes. Also, in order to examine

test-retest reliability, we asked them to respond to

an identical questionnaire one week later. In order

to correlate the two questionnaires of the respon-

dents, participants were asked to enter their student

number.

2.4. Data analysis

To construct the scale, item analyses were per-

formed prior to exploratory factor analysis. Subse-

quently, Cronbach's a coe‹cients and correlation

coe‹cients were calculated to examine reliability

and validity, and further exploratory factor analysis

was performed. In order to clarify the features of

the scale, analysis of variance was carried out. In

addition, Structural Equation Modeling (SEM) was

conducted to examine the eŠects of the identiˆed

factors on subjective adjustment to university. For

the above statistical analyses, SPSS Statistics 22

(IBM Japan) was used; also, Amos 23 (IBM Japan)

was used for conˆrmatory factor analysis and a

model analysis of inter-variable in‰uence by SEM.

3. Results

3.1. Participants' characteristics and selecting sta-

tus of physical education classes

Participants enrolled in the faculty of engineering

amounted to 44.5z, followed by science and tech-

nology (21.2z) and medicine (8.8z), with the

remainder enrolled in one of 13 other faculties. As

for sex, male respondents numbered 1,767 (73.3z;

female: n＝640; 26.5z). Ages ranged from 18 to 29

years, with an average of 18.5 years (SD＝0.79).

Among physical education classes, badminton

was the most popular at 17.1z, followed by soccer

(12.9z) and table tennis (10.2z). Other sports in-

cluded tennis, jogging, basketball, volleyball, tram-

poline, and judo. In addition, 72.5z of the partici-

pants responded that they had zero absences from

physical education classes, while 26.4z of the par-

ticipants reported 1–3 absences and 1.1z had 4 or

more absences, an extremely small percentage.

In addition, the data of 433 male (60.1z), 285 fe-

male (39.6z), and 2 undisclosed (0.3z) (n＝720)

participants were used to examine the scale and fea-

ture validity by athletic activity, with the following

results: 428 participants (59.4z; 253 male, 174 fe-

male, 1 undisclosed) were involved in individual

sports activities such as jogging, tennis, golf, bad-

minton, dance, table tennis, judo, ˆtness training,

and recreational sports, while 214 participants

(29.7z; 145 male, 43 female, 1 undisclosed) were

involved in group sports activities such as volley-

ball, football, and softball. Finally, 78 participants

(10.8z; 35 male, 43 female) were involved in out-

door sports activities such as skiing and wind sur-

ˆng.

3.2. Item analysis and examination of the scale

composition

First, we examined whether the items responded

by participants were appropriate as scale items us-

ing the following item analysis. In the response dis-

tribution, the extreme options (completely disagree
and completely agree ) accounted for over 70z of

total items (ceiling and ‰oor eŠect) and standard

deviation values; furthermore, items with a small

standard deviation (less than 1) were considered,

but no corresponding items were found. Next, item-

total correlation analysis for ``increased total num-



203203

The In‰uences of Perceived Beneˆts of PE on Adjustment to University Life

ber of close friends of opposite sex'' yielded a corre-

lation coe‹cient (r＝.46) signiˆcant at the 0.1z

level, which was lower than for the other items

(r＝.53–.75), and thus this item was excluded from

further analysis to preserve internal consistency.

Subsequently, as a result of exploratory factor anal-

ysis (maximum likelihood method and promax rota-

tion) with respect to the remaining items, items with

a factor loading of .40 or less were identiˆed and

deleted, after which a similar factor analysis was

performed in which items with small factor loadings

and those with large loads of .35 or more were omit-

ted. From the factors with eigenvalues greater than

1.00, indicating the possibility of factor interpreta-

tion, we ˆnally adopted a ˆve-factor solution con-

sisting of 25 items. The resulting scale conˆrmed

here we have named the Perceived Beneˆts Scale of

University First-Year Physical Education classes

(abbreviated as PBS-FYPE).

The ˆrst factor comprised six items, including

``acquiring basic motor skills'' and ``understanding

eŠective practice methods to improve motor skills.''

As these items relate to motor skill improvement

and practice methods to acquire motor skills, the

ˆrst factor was termed ``acquisition of motor skills

and training methods.'' The second factor includes

six items, including ``feeling the pleasure playing as

a team,'' ``learn mutual help facilitates winning''

and ``understand the importance of cooperation in

a team and group.'' These can be interpreted as fac-

tors related to the recognition of interpersonal com-

munication skills, and thus were termed ``under-

standing the importance of cooperative play and

improvement of communication skills.'' The third

factor consists of four items, including ``fully

refresh myself from stressful feelings'' and ``fully

relieve stress.'' These can be interpreted as factors

related to stress relief and enhancement of pleasant

feelings and thus were termed ``stress coping and

arousal of positive feelings.'' The fourth factor con-

sists of six items, including ``increase physical ˆt-

ness level than before'' and ``becoming less tired

than before.'' These can be interpreted as factors

related to maintaining and improving physical ˆt-

ness and increasing opportunities for exercise and

are thus termed ``improvements in physical ˆtness

and physical activity.'' Finally, the ˆfth factor con-

sists of three items, including ``become more con-

scious of a regulated lifestyle'' and ``adopt a regu-

lated lifestyle.'' These can be interpreted as factors

related to consciousness and acquisition of a regular

lifestyle and thus are termed ``establishment of

regular lifestyles.'' From the results, item scores

corresponding to the factors of subjective beneˆts

derived from the ˆrst-year physical education

classes were summed up as the respective subscale

scores, and the scores of the ˆve subscales were

summed up as the total score. Table 1 shows factor

loadings, factor correlations and item scores of the

PBS-FYPE; Table 2 shows basic statistics for each

subscale score. In addition, Table 3 shows a cor-

respondence between PBS-FYPE and the qualita-

tive categories in a previous study (Nishida et al.,

2015) as a reference for the scale composition.

3.3. Examination of reliability and validity

We examined the reliability of PBS-FYPE in two

ways. First, regarding internal consistency, Cron-

bach's a coe‹cient was calculated for each subscale

(Table 1), yielding values of a＝.79–.89. Next, re-

garding the stability aspect of the scale, values of r
＝.67–.84 (with p of both＜.001) were obtained

from the moment correlation coe‹cients as an indi-

cator of test-retest reliability (Table 1).

In addition, conˆrmatory factor analysis was

conducted to examine the validity of the factor

structure of the Perceived Beneˆts Scale of Univer-

sity First-Year Physical Education classes. Assum-

ing that the Perceived Beneˆts of University First-

Year Physical Education classes comprises the fac-

tors obtained from exploratory factor analysis, each

factor is taken as a latent variable. Analysis was

carried out with a model assuming that the items

corresponding to each of the ˆve latent variables of

PBS-FYPE aŠected each other, and that covariance

existed between all latent variables as a result of

inter-factor correlation. To evaluate the model, we

used the ˆt indices of GFI, AGFI, CFI, and

RMSEA following Yamamoto and Onodera (2001)

and Asano et al. (2007). GFI, AGFI, and CFI are

judged to be a good model ˆt for coe‹cients larger

than .90, and RMSEA when less than .08. Analysis

results (Figure 1) show the ˆtness indices of the

model to be GFI＝.885, AGFI＝.859, CFI＝.906,

and RMSEA＝.072. Although GFI and AGFI had

slightly lower values than the reference values, the

remaining ˆt indices had satisfactory values. Also,

the path coe‹cient from each latent variable to each

item was .55–.87, which was the highest value be-
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Table 1 Results of exploratory factor analysis (Maximum likelihood method; Promax rotation) of the ``Perceived Beneˆts Scale in
university First-Year PE classes (PBS-FYPE)''. Respondents report: ``I was able to …''.

Item M SD
Factor loading

Communality
F1 F2 F3 F4 F5

F1: Acquisition of motor skills and training methods (a＝.89, r＝.78***)
X1 Acquire basic motor skills. 4.82 1.30 .87 －.06 .08 －.12 .00 .63
X2 Understand eŠective practice methods to

improve motor skills.
4.44 1.37 .78 －.04 －.01 .00 .06 .61

X3 Acquire advanced motor skills. 4.46 1.41 .78 －.05 －.05 .09 .01 .59
X4 Learn the eŠective ways to improve my motor

skills.
4.40 1.39 .78 .02 －.03 .10 －.03 .70

X5 Perform better using my body than before. 4.54 1.37 .68 .17 .01 .05 －.04 .67
X6 Fully understand the rules of the athletic event. 5.12 1.35 .51 .23 .04 －.10 －.03 .39

F2: Understanding the importance of cooperative play and improvement of communication skills (a＝.86, r＝.81***)
X7 Feel the pleasure of playing as a team. 4.80 1.60 .00 .88 －.06 .07 －.07 .74
X8 Learn mutual help facilitates winning. 4.77 1.62 .03 .85 －.11 .05 －.05 .64
X9 Understand the importance of cooperation in a

team and group.
5.21 1.26 .06 .69 .03 －.07 .10 .59

X10 Interact with various people regardless of motor
skill level.

5.09 1.35 .05 .59 .06 .01 .03 .47

X11 Make new good friends. 5.18 1.41 －.07 .49 .06 .02 .08 .29
X12 Encourage my friends. 4.70 1.21 .06 .42 .06 .04 .20 .43

F3: Stress coping and arousal of positive feelings (a＝.89, r＝.84***)
X13 Fully refresh myself from stressful feelings. 5.05 1.46 －.01 －.05 .96 －.02 .01 .82
X14 Fully relieve stress. 5.05 1.47 －.04 －.08 .92 .00 .07 .76
X15 Feel so refreshing. 5.31 1.39 .05 .16 .66 .05 －.04 .68
X16 Feel excitement. 5.04 1.42 .17 .08 .52 .12 －.11 .55

F4: Improvements in physical ˆtness and physical activity (a＝.82, r＝.80***)
X17 Increase physical ˆtness level than before. 4.06 1.42 －.01 －.05 －.02 .81 .05 .63
X18 Become less tired than before. 3.88 1.45 .07 －.04 －.03 .72 .09 .61
X19 Exercise until exhausted. 4.29 1.81 －.13 .18 .06 .57 －.12 .35
X20 Maintain the level of physical ˆtness. 4.52 1.41 .14 －.03 .09 .57 .01 .51
X21 Increase extracurricular exercise opportunities. 3.59 1.71 .16 .00 －.04 .47 .10 .39
X22 Have enough time to move my body. 5.46 1.23 －.13 .25 .13 .45 －.03 .40

F5: Establishment of regular lifestyles (a＝.79, r＝.67***)
X23 Become more conscious of a regulated lifestyle. 4.19 1.46 －.06 .01 －.01 .00 .91 .78
X24 Adopt a regulated lifestyle. 3.99 1.41 .10 －.05 －.02 .11 .70 .63
X25 Find the importance of maintaining a regulated

lifestyle.
5.02 1.35 .02 .25 .06 －.10 .49 .40

Factor correlation ―
F2 .65*** ―
F3 .60*** .62*** ―
F4 .65*** .64*** .63*** ―
F5 .55*** .54*** .41*** .55*** ―

Note. r shows test-retest reliability coe‹cient
*** p＜.001
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tween the ˆrst factor and the fourth factor in inter-

factor path coe‹cients. In addition, test statistics

exceeded 1.96 for all items (p＜.05).

In addition, in order to examine the criterion-

related validity (concurrent validity) of the PBS-

FYPE, the ECSUPEC (Shimizu et al., 2012) and

ESUPEC (Shimamoto & Ishii, 2007) were consid-

ered as having strongly relevant components. Also,

regarding PBS-FYPE and ECSUPEC (Table 4), a

moderately positive correlation coe‹cient was

shown between ``understanding the importance of

cooperative play and improvement of communica-

tion skills'' and ``promotion of interpersonal rela-

tionships,'' as well as ``establishment of regular
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Table 2 Basic statistics of the ``Perceived Beneˆts Scale in university First-Year PE classes (PBS-FYPE)''.

Subscales Score range Min Max M SD

Acquisition of motor skills and training methods 6–42 6.00 42.00 27.76 6.59
Understanding the importance of cooperative play and improvement of

communication skills
6–42 6.00 42.00 29.74 6.53

Stress coping and arousal of positive feelings 4–28 4.00 28.00 20.45 4.98
Improvements in physical ˆtness and physical activity 6–42 6.00 42.00 25.80 6.61
Establishment of regular lifestyles 3–21 3.00 21.00 13.20 3.54

Total score 25–175 29.00 175.00 116.96 23.47

Table 3 Correspondence between the ``Perceived Beneˆts Scale in university First-Year PE classes (PBS-FYPE)'' and qualitative
categories (Nishida et al., 2015).

Subscales of PBS-FYPE
Qualitative categories of university P.E. classes

(Nishida et al., 2015)

Acquisition of motor skills and training methods Acquisition and improvement of motor skills, understanding exercise
methods and rules

Understanding the importance of cooperative play and
improvement of communication skills

Formation and expansion of friendships, improvement of communica-
tion skills, understanding importance of team play

Stress coping and arousal of positive feelings Feeling of enjoyment, stress relief
Improvements in physical ˆtness and physical activity Increase physical ˆtness, exercise frequency
Establishment of regular lifestyles Lifestyle improvement

Figure 1 Results of comfarmatory factor analysis of the ``Perceived Benefits Scale in university First-Year PE
classes (PBS-FYPE).''
Note. GFI＝.885, AGFI＝.859, CFI＝.906, RMSEA＝.072
***p＜.001
Error variables are omitted from the figure.
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lifestyles'' and ``lifestyle improvement'' (p＜.001

for both). At the same time, regarding PBS-FYPE

and ESUPEC (Table 4), a strong positive correla-

tion coe‹cient was found between ``understanding

the importance of cooperative play and improve-

ment of communication skills'' and ``cooperation''

(p＜.001). Also, a signiˆcant moderately positive

correlation coe‹cient was found between ``acquisi-
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Table 4 Results of correlation analysis between the ``Perceived Beneˆts Scale in university First-Year PE classes (PBS-FYPE)'' and
other scales.

Subscales

ECSUPEC (n＝2,412) ESUPEC (n＝720)

Diet
eŠect

Promotion for
interpersonal
relationship

Lifestyle
improvement

Self-
disclosure

Cooperation Challenge Enjoyment

Acquisition of motor skills and
training methods

.36*** .44*** .39*** .34*** .35*** .52*** .38***

Understanding the importance of
cooperative play and improve-
ment of communication skills

.32*** .68*** .39*** .39*** .73*** .35*** .47***

Stress coping and arousal of posi-
tive feelings

.35*** .50*** .42*** .35*** .34*** .33*** .48***

Improvements in physical ˆtness
and physical activity

.47*** .43*** .47*** .28*** .43*** .42*** .29***

Establishment of regular lifestyles .35*** .40*** .45*** .28*** .30*** .32*** .26***

Note. *** p＜.001

Table 5 Results of athletic events diŠerences of the ``Perceived Beneˆts Scale in university First-Year PE classes (PBS-FYPE)''.

Subscales
Individual

athletic events
(A) (n＝428)

Group
athletic events
(B) (n＝214)

Outdoor
athletic events
(C) (n＝78)

F
Values

Multiple comparison
Bonferroni test

Acquisition of motor skills and train-
ing methods

28.37 (5.86) 27.94 (6.48) 33.12 (4.87) 23.79*** A＜C***, B＜C***

Understanding the importance of
cooperative play and improvement
of communication skills

26.82 (6.57) 31.79 (5.61) 30.86 (4.97) 51.95*** A＜B***, A＜C***

Stress coping and arousal of positive
feelings

20.04 (4.87) 20.99 (4.86) 23.09 (3.42) 14.45*** A＜C***, B＜C**

Improvements in physical ˆtness and
physical activity

24.20 (6.69) 26.00 (6.51) 30.11 (4.59) 29.10*** A＜B**, A＜C***, B＜C***

Establishment of regular lifestyles 12.30 (3.68) 12.40 (3.71) 16.77 (3.00) 52.13*** A＜C***, B＜C***

Total score 111.74 (21.57) 119.11 (22.90) 133.94 (15.46) 38.02*** A＜B***, A＜C***, B＜C***

Note. ( ) indicates SD. Multiple comparison of A, B, C indicates respectively individual, group, and outdoor athletic events.
** p＜.01, *** p＜.001
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tion of motor skills and training methods'' and

``challenges'' (p＜.001).

3.4. Features of perceived beneˆts based on con-

tents (athletic activities) of ˆrst-year physical

education classes

In ˆrst-year physical education classes, the class

content diŠered greatly between athletic activities;

thus, it may be assumed that there will be diŠer-

ences in perceived beneˆts. Therefore, in order to

examine the diŠerences in perceived beneˆts due to

diŠerences in class content, each subscale score

measured by PBS-FYPE was taken as a dependent

variable, and the category of individual, group, or

outdoor athletic activity was selected as the inde-

pendent variable. As shown in Table 5, ANOVA

found signiˆcant diŠerences among the three groups

on all subscales, necessitating multiple comparison

by the Bonferroni method. Results indicated that

outdoor athletic activities had signiˆcantly higher

scores for ``acquisition of motor skills and training

methods,'' ``stress coping and arousal of positive

feelings,'' and ``establishment of regular lifestyles''

than individual and group activities. Group and

outdoor athletic activities scored signiˆcantly higher

on ``understanding the importance of cooperative

play and improvement of communication skills''

than individual activities. Regarding ``improve-

ments in physical ˆtness and physical activity''
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Table 6 Results of correlation analysis of the ``Perceived Beneˆts Scale in university First-Year PE classes (PBS-FYPE)'' and
adjustment to university life.

Subscale 1 2 3 4 5 6 7 8 9

1 Acquisition of motor skills and training methods ―
2 Understanding the importance of cooperative play

and improvement of communication skills
.65*** ―

3 Stress coping and arousal of positive feelings .60*** .62*** ―
4 Improvements in physical ˆtness and physical

activity
.65*** .64*** .63*** ―

5 Establishment of regular lifestyles .55*** .54*** .41*** .55*** ―

6 Sense of comfort .38*** .47*** .42*** .35*** .31*** ―
7 Existence of task and purpose .37*** .41*** .41*** .31*** .29*** .71*** ―
8 Feelings of acceptance and trust .37*** .39*** .29*** .34*** .30*** .65*** .51*** ―
9 Absence of feelings of inferiority .03 .03 .05* －.06* －.03 .19*** .18*** .07** ―

Note. * p＜.05, ** p＜.01, *** p＜.001
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scores, group and outdoor athletic activities dis-

played signiˆcantly higher scores than individual ac-

tivities; also, outdoor athletic activities were also

signiˆcantly higher on this subscale than group ac-

tivities. Furthermore, as a result of similar analyses

of the total scores of PBS-FYPE, group and out-

door athletic activities had signiˆcantly higher

scores than individual activities; also, outdoor at-

hletic activities were also signiˆcantly higher in this

subscale than group activities.

3.5. Examination of the in‰uence of the perceived

beneˆts of ˆrst-year physical education classes

on adjustment to university life

First, descriptive statistics for each subscale were

calculated to clarify the degree of adjustment to

university of each participant, yielding means for

each subscale of 40.17 (SD＝7.74) for ``sense of

comfort,'' 27.28 (SD＝4.59) for ``existence of task

and purpose,'' 17.80 (SD＝4.39) for ``feelings of

acceptance and trust,'' and 18.88 (SD＝4.14) for

``absence of feelings of inferiority.''

Next, to examine the in‰uence of the perceived

beneˆts of ˆrst-year physical education on adjust-

ment to university life, correlation analysis was car-

ried out to clarify the relationship between each

subscale score of PBS-FYPE and the subjective ad-

justment scale to school. As shown in Table 6, a

signiˆcant correlation was found among a plurality

of variables. Next, non-signiˆcant relationships

were excluded as irrelevant to calculated correlation

coe‹cients (correlations between ``acquisition of

motor skills and training methods,'' ``under-

standing the importance of cooperative play and

improvement of communication skills,'' ``establish-

ment of regular lifestyles,'' and ``absence of feel-

ings of inferiority''). Subsequently, analysis by

structural equation modeling based on maximum

likelihood estimation method was conducted of a

hypothetical model in which the perceived beneˆts

of the ˆrst year's physical education classes in-

‰uenced the sense of adjustment to university life,

as was the purpose of the initial model. Results indi-

cated paths inconsistent with the overall results in

the areas of ``acquisition of motor skills and train-

ing methods''―``sense of comfort''; ``stress coping

and arousal of positive feelings''―``feelings of ac-

ceptance and trust''; and ``improvements in physi-

cal ˆtness and physical activity''―``sense of com-

fort.'' For this reason, re-analyzing the slightly-

modiˆed initial model by deleting these insigniˆcant

paths resulted in goodness-of-ˆt indices of GFI

＝.998, AGFI＝.987, CFI＝.999, and RMSEA

＝.029. These data were considered fully ˆtted and

thus this model was adopted as the ˆnal model.

Subsequently, in order to verify the in‰uences on

the sense of university adjustment, conˆrmation of

the previous analysis of the perceived beneˆts of

ˆrst-year physical education among participants

was conducted by dividing activities into individual

and group athletic activities (1,483 and 929 partici-

pants were classiˆed as doing individual and group

activities, respectively) so as to allow simultaneous

analyses of multiple groups to be conducted without

equality constraints among groups. As mentioned

above, outdoor athletic activities generally exceeded

the other activities in perceived beneˆts. However,
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Figure 2 Results of simultaneous analysis in multiple populations relating of the ``Perceived Beneˆts Scale in
university First-Year PE classes (PBS-FYPE)'' on adjustmet to university life (by athletic events)
Note. Values on each ˆgure line were standardized estimate values; the upper row shows values of individual at-
hletic events (n＝1.483); the lower row,values of group atheletic events (n＝929).
The solid line shows positive in‰uence; the broken line shows negative in‰uence.
The bold line shows signiˆcant in‰uence common to individual and group events; the thin line shows any sig-
niˆcant in‰uence.
The underline shows signiˆcant diŠerences of 5z standard between path coe‹cients.
Error variables are omitted from the ˆgure.
*p＜.05, **p＜.01, ***p＜.001
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outdoor athletic activities are generally held in a

camping format outside the university during long

vacations, which are regarded as extraordinary

learning. In addition, the sense of adjustment to the

school used in this study depends on whether the

subjects match their school environments―that is,

we are attempting to measure adjustment to daily

university life from the viewpoint of adaptability

between individuals and environment. Based on the

diŠerences in these scenarios (on-site vs oŠ-site

classes), it is di‹cult to theoretically account for an

in‰uence of the perceived beneˆts of outdoor athlet-

ic activities on university adjustment; hence, this

research ignores oŠ-site training in order to examine

adjustment perceptions. Figure 2 shows that indi-

vidual athletic activities that foster a ``sense of com-

fort'' at university were ``understanding the impor-

tance of cooperative play and improvement of com-

munication skills,'' ``stress coping and arousal of

positive feelings,'' and ``establishment of regular

lifestyles'' with a coe‹cient of determination (R 2)

of .24. In addition, all subscales of perceived

beneˆts of ˆrst-year physical education classes had

a signiˆcant in‰uence on ``existence of task and

purpose,'' with a coe‹cient of determination

of .17. Here, all subscales except for ``improve-

ments in physical ˆtness and physical activity''

showed a positive in‰uence. Other subscales except

for ``stress coping and arousal of positive feelings''

and ``improvements in physical ˆtness and physical

activity'' showed a positive in‰uence on ``feelings

of acceptance and trust,'' with a coe‹cient of deter-
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mination of .16. Next, ``stress coping and arousal

of positive feelings'' showed a positive in‰uence

and ``improvements in physical ˆtness and physical

activity'' showed a negative in‰uence on ``absence

of feelings of inferiority''; the coe‹cient of deter-

mination was .01.

Similarly, group athletic activities resulted in sig-

niˆcant positive in‰uence on ``sense of comfort''

and ``existence of task and purpose'' in terms of ad-

justment to university, with ``understanding the im-

portance of cooperative play and improvement of

communication skills,'' and ``stress coping and

arousal of positive feelings'' showing signiˆcant

positive coe‹cients of determination of .27 and .29,

respectively. Furthermore, ``feelings of acceptance

and trust'' was positively correlated with ``acquisi-

tion of motor skills and training methods,'' ``under-

standing the importance of cooperative play and

improvement of communication skills,'' and ``im-

provements in physical ˆtness and physical ac-

tivity,'' with a coe‹cient of determination of .18.

Finally, ``stress coping and arousal of positive feel-

ings'' showed a positive in‰uence on ``absence of

feelings of inferiority'' and ``improvements in phys-

ical ˆtness and physical activity'' a negative in-

‰uence, with a coe‹cient of determination of .02.

4. Discussion

The purpose of this study was to examine the

construction of a perceived beneˆts scale for ˆrst-

year university students regarding physical educa-

tion classes so as to further examine the reliability

and validity of scales, as well as examine the in-

‰uences of perceived beneˆts of ˆrst-year physical

education classes on adjustment to university life.

4.1. Characteristics of participants

The participants of this study were about 3,000

ˆrst-year students enrolled in the so-called general

faculties who did not have physical education/

sports science as their major. The participants had a

relatively high proportion of engineering students,

and were largely male. In Japan, the proportion of

students belonging to departments of the social

sciences is highest, followed by engineering; in re-

cent years, women have made up about 40z of un-

dergraduate students (MEXT, 2015b). Less than 30

z of the participants in this study were female,

which is not considered to indicate bias towards

speciˆc faculties or gender. Physical education

classes also comprise various types of practical in-

door and outdoor activities similar to those exam-

ined by Sugiyama (2010), and which are conven-

tionally conducted in university physical education

classes. Furthermore, attendance status showed an

attendance rate of three people out of four, a ratio

higher than that found in Nishida et al. (2015), in-

dicating the active attitude of the participants.

4.2. The Perceived Beneˆts Scale of University

First-Year Physical Education classes (PBS-

FYPE) and its reliability and validity

Prior to our research, a linguistic analysis of the

perceived beneˆts of physical education classes at

university based on Nishida et al. (2015) was per-

formed so that scale items could be prepared by ex-

pert consultation, and exploratory factor analysis

identiˆed ˆve factors. In light of these qualitative

categories (Table 3), factors were established of

``establishment of regular lifestyles,'' ``acquisition

of motor skills and training methods,'' ``under-

standing the importance of cooperative play and

improvement of communication skills,'' and ``im-

provements in physical ˆtness and physical ac-

tivity.'' These results appear to arise from the diŠer-

ences in data collection and analysis in the qualita-

tive category extraction process. That is, it can be

inferred that in linguistic analysis, a relatively large

number of qualitative categories were extracted by

morphological analysis, while in quantitative analy-

sis, a few common factors were found through cor-

relations between variables that were consolidated

into the same factor. Although not the same as the

qualitative categories, the names of the factors of

the PBS-FYPE are not considered to greatly diŠer

in content because they were named in considera-

tion of multiple qualitative categories while main-

taining concreteness. Therefore, it may be said that

PBS-FYPE can evaluate the 10 generally accepted

qualitative categories. In addition, a moderate posi-

tive correlation was shown between each factor of

PBS-FYPE, indicating that the perceived beneˆts of

ˆrst-year physical education classes are inter cor-

related.

Next, the reliability and validity of the developed

subscales were examined. The reliability is higher

for coe‹cient values closer to 1; though a clear cri-
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terion is lacking, a value of around .70 is desired

(Sugawara, 2000). This indicates this scale generally

has high reliability and the subscales su‹cient inter-

nal consistency and stability. In addition, conˆrma-

tory factor analysis revealed that although GFI and

AGFI had slightly lower values than the standard,

as values conforming to the standard were indicated

and other ˆtness indices met the criteria, we did not

modify the model in this respect. Since the obtained

model roughly conforms to the data and it was pos-

sible to conˆrm a ˆve-factor model with some sta-

bility, this scale may be considered to have con-

struct validity. Furthermore, we investigated the

correlation with scales containing strongly related

constituent concepts; these were found to be consis-

tent with the prediction and thus to have criterion-

related validity. The above conˆrm that the PBS-

FYPE possesses both reliability and validity as a

measure of the perceived beneˆts of university stu-

dents in ˆrst-year physical education classes.

In recent years, academic achievement has been

evaluated against the background of the need to

clearly show beneˆts to society of university learn-

ing. PROG (Progress Report On Generic skills), for

example, is a widely-known method of quantitative

measurement of such generic skills as problem solv-

ing skills and basic task skills (Narita, 2014), and is

a test that measures the degree of students' trained

ability and subjective learning gained from univer-

sity education. Currently, assessments of teaching

by students themselves are the primary method of

determining learning outcomes. In many cases,

evaluation questionnaires are carried out with com-

mon content and formats for each subject. This

limits the evaluation of unique learning outcomes.

On the other hand, the newly-developed PBS-FYPE

is an index with reliability and validity that can

quantitatively measure unique subjective learning

experiences associated with ˆrst-year physical edu-

cation classes. The attractiveness of the PBS-FYPE

measurement method is that it was not created to

assess arbitrary methods of particular physical edu-

cation teachers and their views of education, but

was based on the subjective learning of ˆrst-year

students who participated in physical education

classes. Therefore, the PBS-FYPE can comprehen-

sively measure learning along individual scales in

physical education classes at universities using 25

items under ˆve subscales; it can be conducted after

the ˆnal class, midway through classes, or even af-

ter the initial class within such a short period of

time as ˆve minutes to conˆrm learning results. For

this reason, our method can be considered useful

for teachers as well as the students themselves as a

useful evaluation tool to objectively understand stu-

dents' degrees of learning.

4.3. DiŠerences in perceived beneˆts of ˆrst-year

physical education classes (athletic activities)

First, the eŠects of types of activities (individual,

group, or outdoor athletic activities) on the per-

ceived beneˆts of ˆrst-year physical education were

examined, and it was found that outdoor athletic

activities resulted in generally higher scores among

participants. These results were similar to those of

previous studies that examined the eŠects of out-

door education classes. A study by Isogai (2005) ex-

amining the eŠects of ski classes at two universities

on self-e‹cacy found that improved ski eŠective-

ness of the students after classes and diŠerences in

skiing eŠectiveness due to cognitive diŠerences

resulting from ski skill improvements indicated

diŠerences in cognitive perception. As the skills for

skiing are easy to acquire and progress is easily

measurable (Isogai, 2005), this could serve as an ac-

curate estimate of the acquisition of self-conˆdence

motor skills. Furthermore, it has been reported that

the stress coping and changes of moods involved

during ski classes are easier to measure than in prac-

tical classes at university (Tada, 1998). This is prob-

ably due to skiing being diŠerent from other out-

door sports, in which distraction and other cathartic

eŠects easily arise that may be involved with stress

coping and the formation of positive feelings. In ad-

dition, it is assumed that in camp-style classes that

involve living together with other students, it is easy

to establish a regular life styles, and sharing classes

and coordinating with others facilitate one's own

life management.

Next, diŠerences were apparent when comparing

individual and group athletic activities regarding

``understanding the importance of cooperative play

and improvement of communication skills'' and

``improvements in physical ˆtness and physical ac-

tivity,'' which were higher in group athletic activi-

ties. ``Understanding the importance of cooperative

play and improvement of communication skills'' in-

volves team play or conducting sports activities req-

uiring mutual help and communication. While indi-
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vidual athletic activities provide opportunities to

improve personal skills and achieve goals, group ac-

tivities often provide opportunities to contribute to

achieving targets as member of a team and thus as-

sist students in working toward common goals. Due

to the diŠerences in such activities, it is inferred that

beneˆts of group athletic activities accrue more sub-

stantially. Regarding ``improvements in physical ˆt-

ness and physical activity'' for individual athletic

activities, it has been reported that badminton re-

quires about 2,800 to 3,800 steps (Yoshida et al.,

1981) and tennis about 3,200 to 3,400 steps (Yoneda

et al., 1983), while in group athletic activities, soc-

cer requires about 4,500 to 5,500 steps (Nishiwaki et

al., 2014a) and softball about 2,900 steps to 3,700

steps (Yoshida et al., 1981). In addition, activities

such as volleyball and soccer are categorized as

vigorous exercise (exceeding 6 METs) (Lee & Thom-

pson, 2009/2011). Similar to previous research, our

research results re‰ect the actual amount of exercise

and show that group athletic activities result in

somewhat higher eŠectiveness. In addition, it has

been clariˆed that the average number of steps

taken daily by university students in the past 10

years has decreased by about 500, with the average

number of steps at 8,149 in 2003 and 7,684 in 2012

(Nishiwaki et al., 2014b), and thus the perceived

beneˆts of securing a certain amount of exercise and

strength through physical ˆtness via physical educa-

tion classes have an evident value.

4.4. In‰uence of perceived beneˆts of ˆrst-year

physical education classes on the adjustment to

university life

Initially, the participants' mean value of adjust-

ment to university life was generally higher than the

standard value of university students (male and fe-

male means) indicated by Okubo (2005). The scores

regarding adjustment to university indicated that

many participants might already have been general-

ly adjusted to the university environment.

Thus, we examined the in‰uence of the perceived

beneˆts of ˆrst-year physical education classes on

university adjustment for both groups of individual

and group athletic activities. Perceived beneˆts were

found to have added to all subscales of university

adjustment, which was clearly an in‰uential

diŠerential. This result indicates that several factors

of perceived beneˆts of ˆrst-year physical education

classes are eŠective in explaining the adjustment to

university life.

Below, we discuss the main in‰uences of percep-

tions regarding adjustment to university life. First,

``sense of comfort'' was relatively well-explained by

the explanation rate values (24z and 27z respec-

tively) for both individual and group athletic activi-

ties. Among these, ``sense of comfort'' increased in

conjunction with ``understanding the importance of

cooperative play and improvement of communica-

tion skills,'' and its in‰uence was stronger in group

than in individual athletic activities. ``Sense of com-

fort'' does not indicate temporal existence in groups

but rather the feeling of melting into one's sur-

roundings and a sense of security. Previously, im-

provement in the ``sense of comfort'' was found as

a result of physical education classes intended to

support interpersonal communication skills (Nishi-

da et al., 2009); our results are similar to those of

the previous study. It is possible that mutual invol-

vement may also occur in individual athletic activi-

ties, but group athletic activities reveal higher values

of cooperation with other students through personal

involvement, and this suggests the establishment of

intimate relationships, which can be said to enable

possibilities of strong in‰uence over merits of com-

fortableness.

Next, regarding ``existence of task and purpose,''

a single path was drawn from all perceived beneˆts

of ˆrst-year physical education classes in individual

athletic activities, while group athletic activities dis-

played two paths with a relatively high explanation

rate (29z). In particular, both athletic activities ex-

hibited a strong in‰uence of ``understanding the im-

portance of cooperative play and improvement of

communication skills'' and ``stress coping and

arousal of positive feelings.'' In particular, we

found that the higher they are, the higher ``existence

of task and purpose'' will become. ``Existence of

task and purpose'' asks about fulˆllment and

growth as well as a sense of passion to accomplish

desired tasks. It can be inferred that students' in-

terests and concern for university life vary in many

ways, but in physical education classes, mutual

cooperation with pleasurable feelings, mutual com-

munication, and the establishment of good friend-

ships also can be interpreted as a link for ˆrst-year

students to discover purpose and fulˆllment in uni-

versity life and more. What is more, this subscale

was conˆrmed to have a moderate correlation with
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the depression scale, suggesting a relationship with

mental health (Okubo, 2005). Acquisition of the

ability to cope with stress and refresh one's feelings

by learning in physical education can thus be viewed

as related to mental health improvement, and it is

thought that improvements of mental health lead to

fulˆllment and a feeling of growth. This is particu-

larly evident in group athletic activities, and can be

interpreted as a tendency in which improved mental

health through mutual participation leads to full-

ness and growth.

In addition, a clear path could be drawn to ``feel-

ings of acceptance and trust,'' indicating a feeling

of trust and acceptance, from all subscales except

``stress coping and arousal of positive feelings.'' In

particular, while not especially strong in‰uential, a

characteristic path from ``improvements in physical

ˆtness and physical activity,'' derived from group

athletic activities, to ``establishment of regular

lifestyles'' in individual athletic activities was appar-

ent. Especially noteworthy was that the perceived

beneˆts participants acquired through sports activi-

ties accompanied by fatigue were beneˆcial for both

their mutual relationship goals and their physical

ˆtness, and these were likely extended to increased

conˆdence and expectations of their university life

environment.

Finally, similar perceived beneˆts of ``stress cop-

ing and arousal of positive feelings'' and ``improve-

ments in physical ˆtness and physical activity'' were

in‰uenced in the groups who practiced individual

and group athletic activities by ``absence of feelings

of inferiority,'' but the correlation was extremely

low (1z and 2z, respectively). This is likely due to

the fact that while ``stress coping and arousal of

positive feelings'' had a positive in‰uence, ``im-

provements in physical ˆtness and physical activity''

had a negative in‰uence, and thus they canceled

each other out, leading to little in‰uence. It is possi-

ble that the perceived beneˆts of ˆrst-year physical

education classes positively in‰uence the sense of

adjustment towards university life; this point re-

quires further study.

4.5. Limitations of this study and future tasks

Finally, let us turn to the limitations of this study

and future topics to be explored. First, this study

aimed at classifying athletic activities in order to

clarify the characteristics of our perceived beneˆts

scale regarding ˆrst-year physical education classes

and to calculate subscale scores by each activities.

Although our study conˆrmed the existence of

diŠerences between athletic activities, detailed in-

formation on the scores calculated by physical edu-

cation content was insu‹cient. Numerous related

factors such as teaching philosophy, the guidance

behavior of the teachers in charge, contents of expe-

rience, and student characteristics remain to be

studied, and they thus require identiˆcation in fu-

ture studies to take them into account and identify

factors that aŠect perceived beneˆts. To do so, it is

also necessary to record the details and development

of individual classes in detail so as to compile the

characteristics of the perceived beneˆts in a particu-

lar case.

Second, this study involved a partial retrospective

investigation and estimated a model based on tem-

poral precedence to elucidate the in‰uence of per-

ceived beneˆts of ˆrst-year physical education

classes on feelings of adjustment towards university

life. However, it was not possible to elucidate causal

relations by considering changes in actual elapsed

time. Additionally, it has been pointed out that our

method has di‹culty in eliminating the possibility

of contrary causality (Takahira et al., 2006). There-

fore, it is expected that an estimation of strict causal

relationships will be carried out in the future. To do

so, it will be necessary to conduct a longitudinal in-

vestigation, such as a panel survey, as per

Shimamoto and Ishii (2010) and analyze the data

using a cross-lagged eŠect model or synchronous

eŠect model.

Third, this study examined the in‰uence of ad-

justment to university life only of the perceived

beneˆts of ˆrst-year physical education classes.

However, the possibility that further studies con-

ducted at other universities might ˆnd that learning

also aŠect adjustment to university should also be

also considered. It is also necessary to examine the

relative in‰uences of ˆrst-year physical education

classes, including related factors. Although the

above-mentioned multitude of problems remains,

this study will allow the further development of

research to eŠectively identify and verify new values

of physical education at the university using the

PBS-FYPE method. Although this study focused on

the in‰uence of physical education on adjustment to

university life, the perceived beneˆts of physical

education classes are in‰uenced by their subsequent
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spreading eŠects on school attendance status and

grades and evaluations, self-growth regarding uni-

versity life, and self-esteem. Further evidence of the

beneˆts of practical physical education classes at

universities is expected to be discovered.

5. Conclusions

In this study, we applied our new measurement

scale to construct the Perceived Beneˆts Scale in

University First-Year Physical Education classes

(PBS-FYPE), comprising ˆve subscales (``acquisi-

tion of motor skills and training methods,'' ``under-

standing the importance of cooperative play and

improvement of communication skills,'' ``stress

coping and arousal of positive feelings,'' ``improve-

ments in physical ˆtness and physical activity,'' and

``establishment of regular lifestyles''). Subsequent-

ly, it was conˆrmed that this scale shows su‹cient

reliability and validity, and that scale scores diŠer

among participants who practice individually or in

groups. In addition, although our results suggest

that the perceived beneˆts of ˆrst-year physical edu-

cation classes might in‰uence the adjustment to uni-

versity life, diŠerences among athletic activities

should also be taken into account. Finally, the limi-

tations of this research and future issues such as

related factors of PBS-FYPE and the need for lon-

gitudinal investigation were discussed.
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Appendix
◆PBS-FYPE (University Physical Education Survey)

This questionnaire contains statements on your university physical education classes. Please read each item carefully. Next to each
statement, draw a circle around one of the seven numbers based on how strongly you feel about each statement by using the follow-
ing scoring system:

1 Completely Disagree
2 Strongly Disagree
3 Somewhat Disagree
4 Neither Agree Nor Disagree
5 Somewhat Agree
6 Strongly Agree
7 Completely Agree

There are no right answers. It is important that you answer each question as honestly as possible. This is only for your own self-
assessment.
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e.g.) I was able to go without injury during the physical education class. 1 —◯2 — 3 — 4 — 5 — 6 — 7

1) I was able to make new good friends. 1 — 2 — 3 — 4 — 5 — 6 — 7

2) I was able to have enough time to move my body. 1 — 2 — 3 — 4 — 5 — 6 — 7

3) I was able to increase physical ˆtness level than before. 1 — 2 — 3 — 4 — 5 — 6 — 7

4) I was able to encourage my friends. 1 — 2 — 3 — 4 — 5 — 6 — 7

5) I was able to become more conscious of a regulated lifestyle. 1 — 2 — 3 — 4 — 5 — 6 — 7

6) I was able to acquire advanced motor skills. 1 — 2 — 3 — 4 — 5 — 6 — 7

7) I was able to fully understand the rules of the athletic event. 1 — 2 — 3 — 4 — 5 — 6 — 7

8) I was able to understand the importance of cooperation in a team and group. 1 — 2 — 3 — 4 — 5 — 6 — 7

9) I was able to fully relieve stress. 1 — 2 — 3 — 4 — 5 — 6 — 7

10) I was able to exercise until exhausted. 1 — 2 — 3 — 4 — 5 — 6 — 7

11) I was able to feel excitement. 1 — 2 — 3 — 4 — 5 — 6 — 7

12) I was able to maintain the level of physical ˆtness. 1 — 2 — 3 — 4 — 5 — 6 — 7

13) I was able to adopt a regulated lifestyle. 1 — 2 — 3 — 4 — 5 — 6 — 7

14) I was able to acquire basic motor skills. 1 — 2 — 3 — 4 — 5 — 6 — 7

15) I was able to understand eŠective practice methods to improve motor skills. 1 — 2 — 3 — 4 — 5 — 6 — 7

16) I was able to learn mutual help facilitates winning. 1 — 2 — 3 — 4 — 5 — 6 — 7

17) I was able to fully refresh myself from stressful feelings. 1 — 2 — 3 — 4 — 5 — 6 — 7

18) I was able to increase extracurricular exercise opportunities. 1 — 2 — 3 — 4 — 5 — 6 — 7

19) I was able to become less tired than before. 1 — 2 — 3 — 4 — 5 — 6 — 7

20) I was able to interact with various people regardless of motor skill level. 1 — 2 — 3 — 4 — 5 — 6 — 7

21) I was able to ˆnd the importance of maintaining a regulated lifestyle. 1 — 2 — 3 — 4 — 5 — 6 — 7

22) I was able to perform better using my body than before. 1 — 2 — 3 — 4 — 5 — 6 — 7

23) I was able to learn the eŠective ways to improve my motor skills. 1 — 2 — 3 — 4 — 5 — 6 — 7

24) I was able to feel the pleasure of playing as a team. 1 — 2 — 3 — 4 — 5 — 6 — 7

25) I was able to feel so refreshing. 1 — 2 — 3 — 4 — 5 — 6 — 7

〈Scoring Protcol〉
PBS-FYPE Sub-scale Scores

Acquisition of motor skills and training methods F1: 6)＋7)＋14)＋15)＋22)＋23)
Understanding the importance of cooperative play and improvement of communication skills F2: 1)＋4)＋8)＋16)＋20)＋24)
Stress coping and arousal of positive feelings F3: 9)＋11)＋17)＋25)
Improvements in physical ˆtness and physical activity F4: 2)＋3)＋10)＋12)＋18)＋19)
Establishment of regular lifestyles F5: 5)＋13)＋21)

PBS-FYPE Total Score
Total Score F1＋F2＋F3＋F4＋F5
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