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Abstract: Background and Study Aim. The focus of our attention lies on the medically 
exempt students, who more often than not take part in physical education (P.E.) classes as 
spectators, without any tasks to complete in accord with the collective work of their clas-
smates or the objective of the lesson. The purpose of the present research is to develop and 
implement the application Info-Scutit-Sport in the P.E. lesson to the purpose of teaching 
and assessing medically-exempt students, who are present, but do not take part in the les-
son. Material and Methods. The present paper emphasises the usefulness of the Info-Scutit-
Efort [Info-Exempt-Effort] application aimed at the active and mindful inclusion of 55 stu-
dents (aged=11.29±1.84), who have a medical exemption (58.2% total and 42.8% partial) in 
the P.E. lesson. The application, in an improved form, comprises the entire content of the 
curriculum of physical education in secondary school, transformed into 2080 questions 
with three answer variants, with 1500 processed images, that may be accessed with the 
teacher’s accord, on the student’s own phone. The assessment obtained by means of the 
application after the working session may provide the student with a mark for the infor-
mation taught before, if he accesses topics from the previous lessons, or a mark for the cur-
rent assessment in order to test the active and mindful participation in the lesson which is 
being taught. Conclusions. The study utilized multiple statistical tests to establish a relati-
onship between platform access time and student performance. The results of the tests de-
monstrated that platform use time has a significant impact on student performance, with 
longer platform access time leading to higher marks. The study concluded that the propo-
sed model is significant, as it identifies platform access time as a crucial factor in determi-
ning student performance. Moreover, the study found that even small increases in platform 
access time can lead to significant improvements in student performance, with an increase 

of one unit resulting in a 0.54% increase in marks. 
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1. Introduction 
The Methodology of organization and deployment of sport and physical education 

activities in pre-university education sees as the main function the optimization of the 
students’ health by finding various means, as well as distinct materials, methods, and 
technologies in accordance with the students’ peculiarities, irrespective of their level of 
fitness or physical skills [1]. 

Our attention is focused on the medically-exempt student, who participates in the 
gym class mainly as a spectator, not having any tasks to complete in relation to the class-
mates’ collective work or the topic of the lesson. By the nature of their activity, teachers 
have to address situations when decisions need to be made on the spot, like exempting 
from effort the students who complain of a momentary pain. There are two categories of 
effort-exempt students who do not effectively participate in effort-making, i.e. students 
with a clear diagnosis and medical recommendations, and students experiencing some 
sort of pain or discomfort during the P.E. lesson.   

According to the Methodology of issuing medical exemption certificates, as well as 
the Medical Standard of conditions prompting the issuance of medical exemptions from 
sport and physical education classes [2], there is a total of 371 types of diagnoses, classified 
into 15 large groups of medical conditions.  

In a previous paper[3] we presented a version of the application aiming at finding 
solutions for the active and mindful integration of the exempt students all through the 
lesson. Although the number of medically-exempt students is on the increase, and the 
physical education teachers are aware of the issue, there are no known nationally-coordi-
nated educational programs or strategies able to solve the “passive spectator attendance” 
in the lesson.   

The activity of the medically-exempt students during the lesson usually boils down 
to sitting on a bench away from the rest of the class, away from the teacher’s explanations 
and demonstrations, isolated and self-excluded due to their inability to exercise and the 
teacher’s impossibility to divide his/her attention between the class and the physically 
inapt at the same time.  

Irrespective of the exemption type, i.e.total or partial, the student is excluded from 
the lesson tasks for a certain duration, and being on the bench s/he definitely loses any 
interest in the lesson, and gradually accumulates theoretical knowledge gaps, which will 
ultimately result in motor acquisition development gaps.   

Specialized literature is quite scarce in regard to the means used during the lesson 
for the medically-exempt students, as the focus is always on the physically apt students, 
who are actually able to participate in physical effort. A brief perusal of the methodology 
of organization and deployment of sports and physical education activities in pre-univer-
sity education shows that the student in question may perform organization tasks such as 
arranging sports materials, refereeing, measuring, recording technical elements [2]. 

Healthcare, physical education, and sports specialists present data, evaluations, and 
solutions regarding the practical issues of engaging students with special educational ne-
eds[4] and adults who engage in moderate physical activity, with the aim of improving 
quality of life[5–7]. 

Specialists in the field of sports and physical education focus on data, assessments 
and solutions regarding the problems of teaching physical activity to students with spe-
cial needs  aimed at improving the quality of life. 

In China, students with cardiovascular conditions, obesity and diabetes improved 
their health by practising physical exercise in a program that was part of an experiment 
based on the   “Deep Learning” method [8], and a study on the medically-exempt students 
enrolled in the   “Carol Davila” University of Medicine and Pharmacy in Bucharest high-
lights the importance of an individualised working program structured according to the 
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medical condition category, so that the student could be integrated into the group per-
form-ing the physical effort but at a different intensity [9].It is worth noting that the 
teacher faces difficulty in working simultaneously at the same level both with apt students 
and students with partial or temporary exemptions, no matter how prepared s/he is, or 
how much s/he would like to. There are no known individualised teaching or assessment 
programs for the students with short-term effort exemptions that are actually being im-
plemented in the P.E. class [10].  

A study including 544 teachers underlines the importance of finding the right teach-
ing tools through the support of institutional management, so that to stimulate the stu-
dent’s motivation in direct relation with the teacher’s motivation, in order to remove the 
burnout phenomenon [11]. 

A study of student groups evaluating students from a somatoscopic point of view 
proves that light forms of kyphosis, lordosis, kypho-lordosis, scoliosis and other ailments 
may be improved by programs initiated and monitored by P.E. teachers in relation to the 
medical directions from the sports physicians [12–15].. 

There are studies evincing serious flaws in the field, i.e. most diagnoses on the stu-
dents’ medical certificates arouse the teachers’ suspicions, especially when physicians rec-
ommend total effort exemption without specifying data about adapting the effort to the 
diagnoses in question.      

A study carried out on 30 students partially exempt from effort present the efficiency 
of the special gymnastics programs, which are attractive and accessible, especially con-
ceived for motor and functional improvement yielding significant results in improving 
the vital capacity and static balance [14- 15]. 

It is common knowledge that there is a connection between the students’ negative 
attitude to effort and the reason why they bring an exemption from P.E. classes, and there 
is a possibility that exemptions are issued with no real grounds for minor conditions, ac-
cording to articles in Latvia [14].  

Many specialised articles warn against the increasing number of young people with 
motor issues, who do not exercise, but there is no provision of solutions that could be 
followed through from secondary school to higher education levels [17–19]. 

The lack of motivation and interest may be decreased by using technology (simula-
tors, quiz applications, coordination games, smart watches) able to assist in forming 
knowledge, competences and abilities in the medically-exempt students while they are 
ex-empt from P.E. class [21-22]. 

Due to the desire to create physical education lessons tailored to the student’s needs, 
in order to increase the participation level and motivation even in the case of a medically-
exempt student, the present paper wishes to be another step towards achieving this ob-
jective.   

By implementing the software quiz application (Info-Scutit-Efort) into the lesson, 
conveying theoretical knowledge may be improved by covering the fields of interest so 
that the student is stimulated to take an active part for a longer time in the P.E. lesson.   

  The need for the use of electronic educational programs through multimedia pack-
ages within the area of motor activities is also focused on by research from Egypt, China 
and Uzbekistan [25–29]. 

A study including 240 students, out of whom 40 had medical exemptions from PE 
classes, highlights, through the results obtained in non-verbal neuropsychological tests 
(the Brown non-verbal intelligence test, the Corsi block-tapping test, the Benton visual re-
tention test), the importance of mental representation through visual and kinaesthetic mo-
tor images [30] during teaching, in the physical education assignments, as well as high 
performance sport.  

In ample research discussing the reform in physical education [31] through 5G tech-
nologies, the students seem ever more thrilled and more interested in participating in PE 
lessons when traditional means and methods are combined with modern methods aided 
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by smart devices [27,32]. The existence of applications, innovative programs, virtual pri-
vate networks, motion simulators in the gym may give rise to criticism, but it is better to 
analyse the positive reaction and fast response to students’ involvement in physical tasks 
[26,33,34].  

Purpose of the Study. The purpose of the present research is to develop and imple-
ment the application Info-Scutit-Sport in the P.E. lesson to the purpose of teaching and 
assessing medically-exempt students, who are present, but do not take part in the lesson.  

Our research aims to verify the following directions: 
1. The use of the Info-Exempt-Effort application in physical education classes may en-

courage medically exempt or physically unfit students to actively and mindfully par-
ticipate for longer periods, thus facilitating the transmission of competencies more 
effectively. 

2. The possibility of assessment and self-assessment through the application may be ap-
pealing enough to medically exempt students to ensure that while they are resting on 
the bench, they are guided towards information within the subject scope and achieve 
better grades at the end of the working session. 

Materials and Methods 

Participants. The subjects of the present study were 55 secondary school students 
(aged 11.29±1.84), who were medically exempt (58.2% totally and 42.8% partially), and 
used the application during PE classes with the approval and support of their teachers. 
They used the application according to either the topic being taught in class in real time, 
or to the topics previously taught, in order to self-assess, gather information, and also 
compete in cases where more than one student had exemption from PE class at the same 
time. The number of the subjects tested was low as each class generally comprises one, or 
a maximum of two effort-exempt students, and the application is not yet free online, being 
in the testing and certification stage.  

Regression models are used to describe the relation between two or more variables. 
First and foremost, in order to estimate a relation, we have to identify the type of function 
connecting the independent variable to the dependent one. The condition to meet is that 
the function should be liniar or at least liniarized.  Such a function looks as follows: 

𝑦𝑦𝑡𝑡 = 𝑎𝑎0 + 𝑎𝑎1 ∗ 𝑥𝑥1𝑡𝑡 + 𝑎𝑎2 ∗ 𝑥𝑥2𝑡𝑡 + ⋯+ 𝑎𝑎𝑘𝑘 ∗ 𝑥𝑥𝑘𝑘𝑘𝑘 + 𝜀𝜀𝑡𝑡, 
where: yt is the dependent variable, a0 – the intercept specifying the value of y, if x were 

0,  ai – the model parameters, which are to be estimated by the smallest squares method, 
and xit – the independent variables of the model, and εt – the random variable or the error. 
The purpose of regression models is to make the best possible estimation of the relation 
between the dependent variable and the independent variables, which may be performed 
by means of the statistic hypotheses that have to be checked in the process.  Such a regres-
sion model was used in the present paper to identify the relation between the dependent 
variable (the mark obtained after accessing the platform) and the independent variable 
(the platform access time). Analysing the relation between these two variables, it was 
found that it is a nonliniar power-type function which was liniarized by applying the log-
arithm function. 

Research Design. The Info-Scutit-Efort application was created and developed at the 
Center of Research for Human Performance within the Faculty of Sports and Physical Ed-
ucation in Galati, in November 2021-February 2023.   

For the present paper the data on the use of the application implementation were col-
lected from December 2022 to February 2023 with the assistance of PE teachers. Medically-
exempt students who tested the application during their P.E. classes were the students 
who did not take part in the classroom activities anyway, so that they were asked whether 
they wanted to access the application, and any mention of additional information was de-
liberately avoided in order to observe the use flexibility and accessibility.  

The application recorded the actual working time of the students, and in order to evince 
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the acquisition of theoretical knowledge, the calculations took into account the mark 
scored for the final working session for each student.  

The study stages are in agreement with the Helsinki declaration, and observe the de-
ontological rules of research on human subjects.  Regarding the technical details of the 
application created [3] and updated in this article, it is necessary to also add the presenta-
tion of the resources needed in creating the quiz type application: the Multi Platform Unity 
software [31], the free Visual Studio program [36], the Microsoft Visual Studio Code 2019 
program [20], the Mono platform [33] and the Adobe Photoshop editor [38]. The three-
level architecture consists of: user interface; integrated development medium; structure of 
the programming code.  

Figure 1 shows the components of the application, the manner of use and the advanta-
ges that this application provides when used during the PE class only for the partially or 
totally effort-exempt students.  

 
 
 
 

 
                                                                   Teacher                          Medically - exempt students 

 

 
Figure 1. Components of the Info-scutit-effort application   

 
The Microsoft Visual Studio 2019 program was used to create all the scripts in the 

application interface.  After implementing the Unity platform for the quiz app, the appli-
cation can be utilized on various devices, including Android devices with a minimum 
version of 4.4 KitKat, iOS devices, and other operating systems within the Universal Win-
dows area, regardless of the installed version. Additionally, the app is compatible with 
Linux operating systems. The main menu holds significant importance within the user 
interface as it serves as the initial point of interaction for teachers and students upon la-
unching the application. 
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Figure 2. Screenshot of the Unity platform-working session 

                     

 
                                          Figure 3. Stages of a working session on the Info-Scutit-Efort application 

 
To understand how accessible the application is, we present the following steps: 
 
1. The medically-exempt student, with the teacher’s consent, accesses one of the 

sports disciplines presented in the application, usually the discipline or sports 
game that is being taught at that particular time in class. S/he has the opportunity 
to first listen to the topic of the lesson (from the introduction, consolidation, etc.) 
and then to perform a self-assessment by accessing the work session on the same 
topic discussed in the gym hall. 

5. Marking assessment 

1.Choice of 
sports disci-

pline 

 

2. Choice of level/class 

3. Choice of lesson topic 

 

4. Working session 
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2. The student selects the level, according to his or her own estimate, respectively, 
s/he selects the 7th grade if s/he is in the 7th grade. Students may also access 
lower levels, as they contain already learned material, and thus they may easily 
perform self-assessment. 

3. The student selects the topic from the folders “Technical elements and proce-
dures”, “Technical-tactical Actions”, “Regulations”, and “Sports-related infor-
mation”, which may be indicated by the teacher, if they want to integrate the 
student in the learning process. For example, the teacher may ask the medically-
exempt student, who is benched anyway, to access the “Regulation” folder and, 
after 2-4 working sessions, the student may be integrated into the lesson as an 
adjunct referee, on the basis of the information s/he has accessed in the applica-
tion. The student may access the menu for information purposes only if they 
want to read sports-related facts without going through a graded working ses-
sion. 

4. The working sessions contains 10 questions with 3 choices of answer each, only 
one being correct. Each working session presents processed images which help 
in the accurate understanding of contents. The correct answers are immediately 
highlighted in green, whereas the wrong ones are highlighted in red. 

5. Grading – at the end of the ten questions in the working session, the final grade 
is provided, each correct answer amounting to 1 point. A message such as “Con-
gratulations, you had 9 out of 10 correct answers!” means that the student got a 
9. 

 
Statistical Analysis 

Estimating the parameters of the model we proposed in the paper, as well as testing 
the statistical hypotheses in connection to the estimations were performed by means of 
the  Eviews 8 tool. 

In order to show in the first place that there is a relation between the platform access 
time variable abnd the mark obtained by the pupil we used several tests: the Kolmogorov-
Smirnov test and the Shapiro-Wilk test to prove or disprove the normal distribution of the 
values of the two variables, and the Mann-Whitney U test to confirm or infirm the impact 
of platform access time upon the mark. All these statistical tests were checked by means 
of the SPSS 23 statistic tool. It was proved that the platform use time influences the mark, 
as according to the Mann-Whitney U test, distributing the values into two situations (use 
of up to 15 minutes and use of over 15 minutes) may result in a lower or higher mark.  

 

                                                           Results 
           Prior to determining the impact of the platform access time on the mark obtained, a 

series of tests are to be performed.   
           The actual key pressing time and field use time of the app were recorded, and the 

series of data of the access time was transformed into a nominal variable by redistributing 
the values in two classes: the reduced use of the platform (the selected access time was 
between 0 and 15 minutes) and high access time (the length of access between 16 and 50 
minutes). the next step was testing the series normality, as normal data are a basic hypoth-
esis in parametric testing. The normality check was  performed by the Kolmogorov-Smir-
nov and the Shapiro-Wilk tests, for which two hypotheses were formulated: the null hy-
pothesis (H0) where the series are normally distributed, and an alternative hypothesis (H1) 
through which it is specified that the series are not normally distributed. Upon applying 
the two tests (Table 1), the alternative hypothesis was accepted.  
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                                                                             Tabel 1. Normality Test 

 

Tests of Normality 

 

Access_time_interval 

Kolmogorov-Smir-
nova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Grade_after_access Reduced access time .298 16 .000 .846 16 .012 

High access time .269 39 .000 .858 39 .000 

a. Lilliefors Significance Correction 

 

As the series are not normally distributed, the  Mann-Whitney U test is used to see if 
there is a relation between the two variables. As in any check-up test, two statistical hy-
potheses are formulated: the null hypothesis specifying that there is no difference between 
the two population groups, and the alternative hypothesis specifying that there is a differ-
ence between the two population groups. Upon applying the test the conclusion reached 
was that the null hypothesis is rejected, and the alternative hypothesis is confirmed, that 
is these data may bring about a difference in the mark obtained by those who use the plat-
form for a short length of time and those for whom the access time is longer (Table 2 and 
Table 3).  

Table 2. The Mann-Whitney-U test 

Null Hypothesis Test Sig. Decision 
The distribution of Grade_af-
ter_access is the same across 
categories of Access_time_in-
terval. 

Independent-
Samples 
Mann-Whitney 
U Test 

.000 
Reject the null 
hypothesis 

Asymptotic significances are displayed. The significance level is .05. 

 

Table 3. The effect of access time on the mark  

Group Test N Mean rank Sum of ranks Mann-Whitney U Z Sig 
Reduced 

time access 
Grade 16 9.50 152 

608.00 -5.664 .000 
High access 

time 
39 35.59 1388 

                                                As for the effect of the Mann-Whitney U test, it is a strong one,  as its value is over 0.5.    

After proving the existence of a relation between the platform access time and the mark 
obtained by pupils, its impact is also determined. Analysing the data obtained for the 55 
pupils, it is observed that the two variables display a nonliniar connection, expressed by a 
power-type function.   

Upon applying the smallest squares method on the function,  as well as checking the 
statistic hypotheses at the basis of assessing the parameters of the econometric model, the 
following model was obtained:  
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log(𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔) = 0.52 + 0.54 ∗ log (𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎_𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡)
(4.64) (14.03)  R2=78.78% 

 

Discussion 
Analysing some of the articles in the literature, we note that on an international scale, 

there is a plethora of software solutions, methodologies tailored to the diagnosis of the 
learner that ensure continuity in skill transfer and acquisition. Technology and modern 
learning and assessment methods have increasingly contributed to the realization of pro-
gress in various fields. In performance sports, some coaches and athletes have been using 
devices in their work that stimulate interest in analysing movement, measuring effort, de-
termining progress, assessing health, recovering from injury, etc. [39–42]. In Turkey, a re-
search conducted on 229 students highlights the link between sports practice and the level 
of happiness of the performers, and another research conducted in Malaysia on primary 
school students highlights the importance of the teaching and learning process in relation 
to the student's level of understanding, learning, satisfaction and enjoyment of performing 
motor acts. At Oxford University, UK, students who for various reasons cannot perform 
motor tasks during physical education classes are engaged in low-intensity physical acti-
vity, monitored with accelerometers to objectively measure the intensity of their effort, and 
compare it with the subjective side of effort. The authors analysed a group of 76 students 
and examined the relationship between exertion and behavioural response to activity.   

The extensive article, in a sub-chapter, highlights the importance of workload in sha-
ping behaviour towards physical activity, with the authors concluding that when students 
do not have workloads, not only is their learning potential impaired, but also that of their 
peers [40]. This idea perfectly showcases our research topic, as we also consider that the 
medically-exempt students, who have no tasks during the class that takes place in front of 
them, will have difficulties in recovering both the theoretical and practical part when they 
will be fit for the effort and moreover, this will also affect the activity of their teammates 
in the joint performance of game tasks, the joint activity in the working formations. Inno-
vation, the use of technology in physical activity is often on the borderline between being 
accepted or rejected by teachers. 

 However, the conceptual physical education classes have proved their usefulness in 
kinesiology, and may also be employed in the PE class, as they build solid knowledge and 
motivation for physical activity among students [43].  

Students who actively participate in lesson sequences are able to optimize their deep 
learning mechanism, especially when they also have positive feedback from teachers in 
each lesson. he main factor affecting the student’s active participation is the lack of interest 
and motivation for the lesson, the topic, the physical education task [8].  

Research findings show that students are more interested in using apps in any field, 
and that they no longer want methods based on pen-and-paper work [44–46].   If the stu-
dent in question feels that s/he is left alone on the bench, far from their peers during the 
medical exemption period, then s/he will be demotivated and even excluded. It would be 
helpful to have these programs or apps used in the P.E. lesson, both for medically-exempt 
students and for teachers who have to put extra effort into integrating them into the lesson. 
Teachers have to look for solutions to keep students active, interested, motivated in the 
lesson through different methods, and we propose just this kind of application that can 
help, reinforcing at least the theoretical knowledge during the medical exemption.  

For the time being, in our country, there are no known methodologies to be applied for 
medically-exempt students in order to integrate them, to get them to participate actively 
in a physical way in the lesson.  

A student with a total exemption can certainly achieve a set of tasks that will ensure, at 
the time of recovery, rapid integration in physical exercises, in the organization on the field 
of sports games, in the assimilation of the rules of the game or in the mental training of 
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motor skills. It would be a success for our field if there were a well-thought-out methodol-
ogy whereby the medically exempt student could perform a minimum amount of effort 
recommended by the exempting physician, under the guidance and supervision of the 
classroom teacher. 

 In our future development plan for this application, we want to work with sports phy-
sicians to recommend and indicate exercises for each group of conditions (outlined in the 
Medical Exemption Release Chart) so that the medically-exempt student can follow the 
(remedial) exercises during the physical education lesson by accessing the diagnosis-spe-
cific exercise set from the app. The P.E. teacher could only follow the correct execution/per-
formance of the exercises recommended by the doctor, which the medically-exempt stu-
dent would access in the app.  

This will drastically reduce the number of students who are benched and not integrated 
into the effort because of their diagnosis. Collaboration between the sports physician and 
the physical education teacher based on a methodology and the use of an application 
would help and actively integrate the medically-exempt student. 

Conclusions 

Two main observations can be drawn from this study:  The study utilized multiple 
statistical tests to establish a relationship between platform access time and student per-
formance. The results of the tests demonstrated that platform use time has a significant 
impact on student performance, with longer platform access time leading to higher marks. 
The study concluded that the proposed model is significant, as it identifies platform access 
time as a crucial factor in determining student performance. Moreover, the study found 
that even small increases in platform access time can lead to significant improvements in 
student performance, with an increase of one unit resulting in a 0.54% increase in marks. 
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