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ABSTRACT

Objectives: The present study, an international web-based survey, was focused on four aims: to obtain sports
science professional’s self-reported statistical knowledge levels and how this knowledge varies by research
area, to investigate and specify when statistics courses should be taught in sports science education and to
identify the key statistical methods relevant to sports science education.

Methods: In the present study, sports science professional data obtained by a web-based survey. Participants
were selected randomly from the PubMed (www.ncbi.nlm.nih.gov) database for the years 2010-2018 using
the keywords “school of sports science, faculty of sports science, sports faculty” by screening the sports science
journals. Therefore, the participants were determined by searching the keywords in the corresponding or the
first author’s address information of the articles.

Results: The results indicate that while sports science professionals emphasize statistics education and the
participants also believe that taking a statistics course is useful for their occupation. A statistics education
should also emphasize the necessity of statistical consultation.

Conclusions: Our study provides information regarding self-reported levels of statistical knowledge of sports
science professionals by research area and academic position, and provides guidance regarding the ideal
semester for administering a statistics course.

Keywords: Statistics course, statistics knowledge, sports science education, sports science professionals, web-
based survey

he acceptance of the results obtained from sci-

entific research depends on the correct interpre-
tation of the findings obtained by appropriate
statistical analysis. In the generalizability process of
the results; if statistics is considered as a tool, this tool
must be used correctly and consciously. The fact that
every step of scientific research from planning to the
interpretation of results includes statistics, this tool
leads to the integration of itself into various disci-

plines. Since scientific journals are aware of this fact
and do not want to compromise on the statistical qual-
ity of the work they publish, they also include statistics
or biostatistics editors in the editorial team. This im-
portance given by scientific journals to the statistics
requires the authors and readers should have at least a
basic knowledge of statistics to be able to publish their
work and benefit from the studies published in these
journals that want to maintain this quality [1]. Many
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studies in the literature evaluated the importance given
to statistics according to various disciplines. While
some of these studies [2-6] examined the importance
of statistics regarding the authors who submitted their
studies to the journals, some of them [7-13] focused
on the statistical errors in the articles published in sci-
entific journals and aimed to emphasize the impor-
tance given to the statistics regarding journals. In
addition to this statistics-based press, scientific jour-
nals sometimes try to fulfill their mission by publish-
ing articles aimed at informing their readers about
basic statistical concepts and sometimes informing
them about the advanced statistical methods specific
to their disciplines. Despite these positive initiatives,
the effort and pressure to increase the number of pub-
lications produced in the academic environment, un-
fortunately, sometimes violate the scientific
framework based on the concepts of rigor, repeatabil-
ity, and transparency [14].

By applying statistical methods to various disci-
plines, statistical methods specific to the fields have
emerged, and thus, the science of statistics has been
integrated into many fields. One of the integrated
fields of statistics science is sports sciences. As a result
of this integration Casals and Finch [15], mentioned
the fields of specializations that are specific to statis-
tics and sports science as sabermetrics, Moneyball,
sports analyst,and sports biostatistician. As in every
discipline, the place of statistics in sports sciences is
also important for the view of selecting the appropriate
statistical procedure, to analyzing data, to the presen-
tation of results. Moreover, this importance is directly
proportional to the statistics education administered at
the undergraduate and graduate level and the need for
statistics in the publication stage of studies in scientific
journals.For this reason, our study focused on sports
science professionals with a PhD. degree.Therefore,
participants just with a bachelor's or master's degree
excluded from the evaluation.

The present study, an international web-based sur-
vey, was focused on four aims: to obtain sportss-
cienceresearchers’ self-reported statistical knowledge
levels and how this knowledge varies by research area,
to investigate and specify when statistics courses
should be taught in sports science education and to
identify the key statistical methods relevant to this ed-
ucation process.

METHODS

In the present study, sports science professional

data obtained by a web-based survey. Participants
were selected randomly from the PubMed
(www.ncbi.nlm.nih.gov) database for the years 2010-
2018 wusing the keywords “school of sports
science,faculty of sports science, sports faculty” by
screening the sports science journals. Therefore, the
participants weredetermined by searching the
keywords in the corresponding or the first author’s
address information of the articles.After the
identification of the participants, they were also
confirmed to be sports science professionals from their
institutional web page ortheir previous studies.The
participants were invited to participate in the survey
via e-mail, and the respondentswere directed to the
survey at SurveyMonkey
(https://www.surveymonkey.com).
In the first part of the survey, subjects were asked
whether a statistics or biostatistics course would be
useful for their future careers (from “completely
disagree: 17; to “completely agree: 5), at which
semester or semesters should statistics or biostatistics
be administered, and how much importance they
placed on statistics (from “not important: 0”’; to “very
important: 10”). In the second section of the survey,
the subjects were asked which statistical methods,
tests and techniques they knew, out of 54 methods and
techniques which referenced based on our previous
studies [2-5]. Only self-reported general knowledge
about the procedures was assessed. In the
questionnaire, methods, tests and techniques were
grouped as “general statistics knowledge”. Subgroup
statistical methods, tests and techniques were
classified as follows: “parametric tests”, “non-
parametric tests”, “multivariate methods”, “sampling
methods” and “survival analysis methods”. The self-
reported statistics knowledge of each participant was
converted to a ratio by dividing the number of
methods, tests, and techniques that the participant
knew by the total number of methods, tests and
techniques in that subject group.

Statistical Analysis
In this study, the Shapiro-Wilk normality test was
applied to determine whether the variables were
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normally distributed. For comparison, Analysis of
Variance (ANOVA), Kruskal-Wallis test, Independent
samples t-test and Mann-Whitney U test were applied
using a significance level of a=0.05. Data were
presented with median and interquartile range (IQR)
which is equal to the difference between the 25" and
75" percentile value and also supported with mean +
standard deviation values. The relation between
categorical variables was examined using correlation
analysis, and Spearman correlation coefficient was
computed. Statistical analyses performed by using
SPSS (IBM Corp. Released 2012. IBM SPSS
Statistics for Windows, Version 21.0. Armonk, NY:
IBM Corp.).

RESULTS

Of the 2089 e-mail invitations sent, 123were
rejected by the server due to e-mail addresses being
either incorrectly spelled or no longer valid, leaving
an estimatedl, 966 e-mail recipients. Those who
responded with the intention of participating
numbered 166, reflecting a response rate of 8.44%.
Additionally, of 166 respondents, 29 were excluded
from the study due to their failure to complete the
survey.

Participants mean age was 24.80 + 8.98 years
(range: 26 to 70 years). The majority of participants
were male (n = 102, 74.48%). Socio-demographic
characteristics of the participants presented in Table 1.

Tablel. Socio-demographic features of the
participants
Age
Mean =+ Std. Deviation 24.80 £+ 8.98
Minimum: Maximum 26:70
Gender, n (%)
Female 35 (25.55%)
Male 102 (74.45%)
Academic Rank, n (%)
Professor 27 (19.71%)
Associate Professor 36 (26.28%)
Assistant Professor 46 (33.58%)
Lecturer 28 (20.44%)
Academic, n (%)
Academic 109 (79.56%)

Non- Academic 28 (20.44%)

A total of 137 sports science researchers from five
continents and 38 countries participated in our study
(Table 2).

Of the total 137 participants, 109 (79.56%) were
academic staff, and 28 (20.44%) were not. All of 137
participants had a PhD. degree. Nearly 41% of the
participants (n = 55) stated that they hadadministereda
statistics course in postgraduate education. The second
most chosen option was determined by those (n =52,
37.96%) who administered the course at both the

Table 2. Distribution of the participants according to continents and countries

Continent Country
Africa Egypt (1), South Africa (1), Uganda (1)
n=23(2.19%)
America Brazil (12), Portugal (3), Mexico (2), Peru (1), Trinidad and Tobago
n =20 (14.60%) (1), United States (1)
Asia Turkey (28), Iran (10), Japan (5), Taiwan (1), Austria (1), China (1),
n =50 (36.50%) Kuwait (1), Republic of Korea(1), Thailand (1), Turkmenistan (1)
Europe Greece (15), Spain (12), Italy (11), Croatia (4), France (3), United

n =63 (45.99%)

Kingdom (3), Germany (2), Sweden (2), Switzerland (2), Czech

Republic (1), Hungary (1), Ireland (1), Lithuania (1), Luxembourg (1),
Netherlands (1), Poland (1), Romania (1), Macedonia (1)

Oceania
n=1(0.73%)

Australia (1)
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Undergraduate & Postgraduate (n=52)

Postgraduate (n=55)

education?

Undergraduate (n=16)

At which stage/stages did
you get
biostatistics/statistics

I didn't get any biostatistics/statistics course (n=14)

Undergraduate & Postgraduate (n=60)
Postgraduate (n=60)

Undergraduate (n=16)

At which semester or
semesters should the
biostatistics/statistics
education be given?

No need to be administered (n=1)

0 20 40 60 80 100

Percentage(%)

Fig. 1. Percentage of when the participants enrolled a biostatistics course and preferred time line.

Table 3. Descriptive values and comparisons of whether enrolling in a
statistical/biostatistics course are useful for one’s occupation and the importance placed
on biostatistics in sports science according to academic staff and research area

Do you agree with the idea of What is the importance of
taking statistics course of a sports  statistics in sports sciences?
science researcher is useful for (min-max:0-10)
his/her occupation?

(min-max:1-5)

Academic Statue

Academic Staff (n = 109) 5() 10 (2)
435+ 1.04 9.01 £1.29
Non-academic Staff (n = 28) 4.50 (1) 8.50 (2)
4.21+0.99 8.43+£1.83
p-value 0.299* 0.061*
Research Area
Exercise Physiology (n = 60) 5(1) 10 (2)
423 +1.11 8.95+1.55
Physical Performance (n = 39) 5() 9(2)
441 +0.88 8.85+1.39
Physical Education (n = 23) 5(1) 9(2)
422 +1.04 8.78 £ 1.41
Department of Coaching and 5(1.75) 8.50 (2.25)
Psychology (n = 6) 4.17 + 1.60 8.33+1.21
p-value 0.904° 0.460°

Data were presented as Median (Interquartile range) and Mean + Std. Deviation. * = Mann Whitney U test, ® =
Kruskal Wallis test; Trainer Education (n = 4), Sports Management (n = 3), Recreation (n = 2) due to insufficient

sample size these groups were excluded from the analysis.
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undergraduate and graduate level. The distribution of
_ 23 o< the responses of the remaining participants as
g 2 ~ = S - e follows:11.68% (n = 16) took a biostatistics course
5 g 5 :I, g :L S only during undergraduate education, and the
© = = “ = - remaining 10.22% (n = 14) stated that they never took
z a statistics or biostatistics course (Fig. 1).
Q e o Two of the preferences of the period in which the
%n % L & X 2, course should be taken were surprisingly the same and
E-E g/ li—l g/ i A the highest ratio with 43.80% (n = 60). The rest of the
S8 o % o g gl preferred opinions were as follows: 11.68% (n = 16)
4 = — « g of the participants preferred that the course
§ " > isadministered only at the undergraduate level, and
*i _i@ <y o £ 0.73% (n = 1) stated that there was no need to
E &< =X o § administer the course (Fig. 1).
[ —_ . .
2 < 3 S 4 4 I % It was determined that SPSS is the most preferred
§ .g % SR e < % statistical software for statistical analysis (Fig. 2). The
> | 5 = - - o three most-preferred statistical software are as follows:
i @ 8 SPSS  (65.96%), STATISTICA (9.22%) and
2 3 LISREL&GraphPad (3.55%).
2| & _ 2 o £ Academic participants which include staff
g g X Qo 2o = | < ersonnel who hold an academic rank with titles such
(=" e A o ) = p
by g 2 N (-l\-ll % + “ é as professor, associate professor, assistant professor,
3 E‘;’ g o4 == < g instructor, lecturer, or the equivalent of any of these
E > N E academic ranksand non-academic participants think
g I that the statistics course is very important for them and
sl o -2 % g that administering the course will benefit the
2 % ;\? A = - S 3, ks profession in the future (Table 3). There was no
= ~ — > . . .
Sl Ee S 4 S o4 $13 difference in responses between academic and non-
S 5 é = a ™ & e ;3)' academic staff. Furthermore, all participants also
= ®© © © + agreed on the importance of statistics with the median
(=3 .
S 5 point 9 (IQR: 2).Regardless of whether they were
ol B & § @ o = E academic staff or not, there was also no difference
o % = ol 4 a4 % | B between participant’s responses to the importance of
|2 B S oHo H S e . . :
S| & =~ o © &0 statistics and its usefulness, even when examined only
- | = = c 8 ¢ ¢ < | g . .
° s é’ S © — « = in the research area of sports science (Table 3).
= £ There is no difference between the academic and
% ~ — o 5 the non-academic staff according to the self-reported
5|2 S = o I = informationlevel (Table 4). Moreover, there is also no
2| 5 ~§ P " § et difference between the research areasaccording to the
<
2 E g =~ v S |3 self-reportedknowledge levels (Table 5).
£ ! 4 . . .
s - = VA = There is a relationship between the number of
§ o = studies that participants place in the first order and
° g o o ‘% their statistical knowledge levels. With the increase in
ﬁ & = k= 8 the level of knowledge of the participants about
< E Qé) o é _ ; general statistics, multivariate methods and parametric
2 2 8 = 8 R :5 = tests, the number of publications they are in the first
= S 8 I =< 1 g|s : :
5 sl e 3 s o =% = order are increasing (Table 6).
Na¥ v O SW
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DISCUSSION
)
~l ~ i) ~un A hwi
-8 &2 dZ2 &z g . o .
R e AT 8= sla The science of statistics is constantly evolving,
2la = S Q = . )
sE|l-H T4 —H4 =4 gl|< and the products that it creates as a result of its
Zlex QU = =0 S . . . R ..
=2 & § - T go £ cooperation with different disciplines make statistics
ol N . N g popular. Understanding statistical concepts and skills
- ~ - o — B are very important for those who read and publish
= ~~
S P ) © =z 3 scientific articles [1, 16]. A statistician who is
= = —_ N —~ 8 2 >
H— 7} ey . . . . .. .
=3 9 SN SN S| e roficient in instruments and uses in statistics science
EEE = Q L =8 SfE can use these features to specialize in his field.
= - o ¥ D 7 As in every branch where statistics act together,
Q . . . .
s 2 statistics are of great importance for sports sciences.
<2} — . . . .
= g@ 0 o ©° = '§ In the present study, it is aimed to examine whether
SHIERY S i R S this importance has changed according to the sub-
o] wnl o ~ N — cn — [\ -4 .
s|<2|2 S S I| 24  branches of sports sciences and whether the
Q=93] H = H ~ 4 @ -+ < @ p
< o S o ") .. . .
§ 25 = 4 w = © % % participants are academic staff or not. Similar to our
> Ve <t — . . .o . .
=| &= - — = — ° 8 revious studies [2-6], it is seen that statistics (to the
=13 £ o ) ... .
o &+  biostatistics in the sports sciences undergraduate and
21 o < £ raduate education curriculum) are also given
o |2 o - % & ) i ’
2 < ~ & ~ o @ >~ 9 importance in sports sciences. However, this emphasis
2alES|N a — — S| ©=  on statistics did not differ according to whether the
= R H + H Qf 27
Xl =2 = s articipants were academic staff or not. Beyond the
= |22 — = aQ s|B8 p p - bey
) o N = 9 b @ . . .
=|2F|x= — < [ 2 &  difference between academic and non-academic staff
g1ls A < < < Sz ) . .
S|~ Iz members, regarding the importance of statistics course
- =3 and the role in career advancement, there was also no
8 2 —~ S ~~ = G > G X S ;Sb . :
CIES|S Y Q& *®e®s | Eg difference among research areas of sports science
<z = o . 52 N ~ 2 0 . . .. .
SlEZI=ET =3 =9 =5 g g <  professionals. There is a clear distinction between the
N N—' N—' () o . . . o .
z g glsx g% =ERS S|gd participants according to their opinions about when
H . . . A . o - .
2=l —8 L8 %2 the course should be given. Almost half of the
B ..
3 g § participants stated that they took the course only
~ <t — (@\] .
gl -3 ~= = & Q = £  during the undergraduate term; the other group, who
|20 N MJCN ~< T = .0 i
o= . Ke) o p— . .
S|5g|Sa A gaqa o g8  hadasimilarrate, stated that they took the course both
SIS=|lw @o4w S48y ©|=EE ’
= |[EE[C N N~ O ® =zl sz in undergraduate and postgraduate periods. Since the
S|lEE|S = “ < NS A el =
s|= é’ —aq 99 S5 E'sc  present study is also multinational, it is likely that the
> o= . .
2 = undergraduate and graduate curricula that include the
< . .
2|z a N = 5.  statistical course vary from country to country. Also,
- y N 5 y = . . . . . . .
w |E7|= = = = R this finding is consistent with previous studies [2-5].
°las=|+ H H A | £
@ | S - - | T = As in medicine, veterinary, dentistry and nursing; it is
g E 5 8 <t S — < g 2 ’
2|= é’ N = “ z 5 §  not surprising to see that the importance of statistics
[ v Ve v = . . . .
g = E is also given in sports sciences.
12} . . .
g g o S = Ten percent of the participants in our study stated
= Q™ . ..
S p= o | g that they did not take the course of statistics
Q =) = . . . .
= o g = ; E g 8 b=t throughout their education. This can be interpreted that
s & _ § - S g o 2 the remaining participants experience at least one
o 2SS SEX 5o E£3 g 85 . S
2 'S 2 @ 2E&R 28 55 & 2| =9 statistical software during the application in the
c gzl 25l =1 B85 AEE application of statistics or biostatistics course. With
= He E a8 R 8 A0 a 4|lQ= :

the experience of our previous studies, researchers
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65.96

SPSS(n=93)
STATISTICA (n=13)
LISREL(n=5)
GRAPHPAD(n=5)
SAS(n=4)

R(n=4)
STATA(n=3)
SIGMASTAT (p=3)
PRISM(n=3)
EXCEL(n=2)
IMP(p=1)
STATVIEW(n=1)
SIMCAP(n=1)
SIGMAPLOT(p=1)
PYTHON({n=1)
NVIVO(n=1)
MEDCALC(n=1)
MATLAB(@m=1)
G-POWER(p=1)
CMA(n=1)

j— 22
355
355
= 284
= 284
= 213
= 213
= 213
m 142
P 0.71

F 0.71

b 0.71
F0.71

b 0.71

P 0.71
p0.71
¥ 0.71
F0.71

b 0.71

0 20

40 60 80 100

Usage percentage(%a)

Fig. 2. Usage percentage of preferred statistical software by sports science researchers.

tend to prefer statistical software with the user
interface in their work. As in our previous studies [2-
5], SPSS is the software that the participants prefer in
statistical analysis. In our study, as in our previous
studies, participants highlighted the SPSS program as
a tool to transfer their statistical skills to their scientific
research.

It is known that biostatistics or statistics courses
are considered a cautious course by professionals,
especially in health sciences, and they do not have the
necessary importance in postgraduate education [17,
18]. The fact that the required importance is not given
to the statistics course and that the required interest is
not shown, causes a lack of basic level of statistics to
be felt especially in the case of an academic career.

Emphasizing the importance of statistics by the
researchers involved in our previous studies may be a
potential consequence of this lack. Also, it should be
kept in mind that the deficiency felt against the
statistics can be explained by the general lack of
knowledge, but also by the inadequacy of specific
techniques. In our study, the participants were asked
to indicate which of the subtitles included in the
statistical techniques, and the awareness levels about
the statistics were tried to be measured. There was no
difference between academic and non-academic sports
science  professionals regarding self-reported
knowledge of statistics subjects.

Moreover, there was no difference in the level of
knowledge by a sports science professional’s research

Table 6. The relationship between the participants’ knowledge of
statistical methods and their number of published articles

(n=137)

Number of total published articles
(listed as the first author)

Statistics subjects

General Statistics
Multivariate Methods
ParametricTests
Non-parametric Tests
Survival Analysis Methods
Sampling Methods

Is p-value
0.249 0.003
0.269 0.002
0.249 0.003
0.160 0.062
0.087 0.312
0.070 0.415

r: Spearman Correlation Coefficient
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areas. A noteworthy finding is that both academic and
non-academic staff have high levels of self-reported
knowledge about parametric tests. To use parametric
tests, some assumptions such as normality or
homogeneity of variances should be provided. In
contrast to the parametric tests, the relatively low level
of self-reported knowledge of the participants about
nonparametric tests necessitates the questioning of
their ability to distinguish between parametric and
non-parametric tests. The use of nonparametric tests
where parametric tests should be applied will result in
loss of power and questioning of the findings obtained
fromthe analyzes [19-21]. The highest level of
knowledge of the participants after parametric tests is
about univariate analysis methods.

Moreover, it is seen that the participants know
nonparametric tests even though below average. When
Table 4 and Table 5 are examined, it is seen that the
level of general self-reported statistical knowledge of
the participants is low. Another finding that did not
surprise us in our study and was confirmed by our
previous studies [2-4] is that the level of knowledge
about sampling is quite low. The finding that sport
science professionals are almost completely unaware
of sampling techniques is somewhat unsettling
because sampling is the first important topic that a
researcher considers during the planning stage of the
study. Researchers hope that the data collected from
given samples and its interpretation will accurately
reflect the conditions found in the general population
or group [1]. For this reason, to make a consistent,
efficient and unbiased prediction at the end of a study,
it is important to apply sampling techniques accurately
[3].

When we investigated the relationship between
sports science professionals’ self-reported knowledge
level of statistical methods and the number of articles
they published, there was a significant relationship
between the participants’ knowledge of univariate
methods, multivariate methods and general statistical
knowledgewith the number of articles they published.
This finding indicates that the number of first name
publications of the participants increased with the
increase in the level of knowledge in the related titles.
Considering the level of awareness of the participants
about statistics, it is recommended that scientific
studies should be carried out with an expert from the
planning stage to the reporting stage. It is important to

remember that the design of each study and the
characteristics of the data obtained may be different
and specific to a particular study, so each study may
require different statistical methods with which the
researchers may be unfamiliar [3]. In this aspect,
collaboration of statisticians or biostatisticians is
essential.

Limitations

One of the main limitations of this study is the low
response rate (< 10%). The low response rate is not
surprising, given that response rates to surveys have
dramatically declined over time, due to the
proliferation of junk mail, the rapid growth and ease
of large-scale surveys, and resulting complaints that
people feel “bombarded” with Internet-based surveys
in the face of increasing demands on their time [22].
However, our response rate of 8.44% is similar to that
of web-based studies in previous research aimed at
nursing professionals (5.07%) [5], academic
veterinarians (4.38%) [2], primary care physicians
(5.7%) [23], dental physicians (9.1%) [3], and a group
of urologists (9.3%) [24]. When similar studies are
considered, our response rate is acceptable.

CONCLUSION

The present study is significant regardingits
international scope, intent and originality due to the
uniqueness of this scope. Our study provides
information regarding self-reported levels of statistical
knowledge of sports science professionals by research
area and academic positionand provides guidance
regarding the ideal semester for administering a
statistics course. This study can also contribute to
revising higher education sports science curricula by
including frequently used statistical methods as a part
of sports science research to enable professionals to
understand current research and contribute to its
ongoing discussion.
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