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Abstract: 
Research aim: to increase university students' level of knowledge, skills and proper eating behavior, using the 
project method when performing unsupervised activities on the discipline «Physical culture». 
Materials and methods. The work was carried out among students studying at the Irkutsk National Research 
Technical University (Russia). The experimental (n=84) and control groups (n=72) were selected to perform 
individual independent work on the discipline «Physical culture» on the topic «Student's proper and rational 
nutrition fundamentals». Students of the experimental group (EG) performed a practice-oriented long-term 
monoproject, girls from the control group (CG) were asked to perform independent work using the traditional 
method in the form of a summary message on the same topic. A survey was conducted and the Quetelet II (body 
mass) index was calculated for all female students at the beginning and end of the experiment. Research results. 
It was found that the students from the EG significantly improved their eating behavior compared with the 
students of CG. By the end of the experiment, female students of EG compared to CG showed higher growth 
rates of indicators, characterizing a healthy diet. A positive aspect of the project activity is the reduction of 
overweight and obesity indicator value, average weight indicator and the number of overweight students 
compared to CG (p <0.05). The students of EG have better mastered the theoretical section of the discipline 
compared to the students of CG. Conclusion. The obtained results of project activities can be recommended for 
use in educational process in «Independent work» section for creating other similar projects related to students' 
health. 
Key Words: health, eating behavior, project method,  healthy diet, educational process (4 - 6 words) 
 
Introduction 

In modern society, the role of physical culture is increasing, it being a leading factor in improving 
students' health, physical and mental performance (Skead &, Rogers, 2016). Health status deterioration of 
modern youth is largely due to non-compliance with healthy lifestyle rules (Pop, 2018), nutritional status 
violation, inactivity (Nosko et al., 2016; Yatsun et al., 2017), high levels of neuropsychiatric effects of the 
learning process and bad habits appearance (Demirci, & Toptaş, 2018; Pengpid et al., 2019). 

Mastering only motor skills by students, without theoretical knowledge reduces the effectiveness of 
studying the discipline «Physical culture» (o'Leary et al., 2015; Vaskov & Sizonenko, 2015). Therefore, an 
important role should be given to students' theoretical training (Yermakova, 2015; Rocha et al., 2013). 

In the State Educational Standard of Higher Professional Education of Russia, the theoretical course of 
the discipline «Physical culture» is presented in the amount of 72 hours half of them are devoted to independent 
work. The educational standard directs university teachers to search for innovative pedagogical forms, means 
and methods of educating students of knowledge, skills and every day observance of the healthy lifestyle basics. 
The students' creative forms and methods of pedagogical education use in the educational process of physical 
culture motivate them to independently solve their tasks and increase the future specialists' competence. At the 
same time, it is known that students' independent work in the traditional form is not always highly effective, 
which is proved by some authors (Moskovchenko et al., 2019). 

An innovative pedagogical technology is the use of interdisciplinary educational projects and 
educational and training scenarios (Dmitriev, 2013). Another innovation is the individual programs for students' 
professional and applied physical self-training use (Iermakov, Ivashchenko, & Guzov, 2012). The positive 
dynamics of information technologies use in the educational process of physical education in students' 
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theoretical and physical fitness in the Republic of Kazakhstan has been proved (Botagariev et al., 2019). 
Promising areas include educational technology «Flipped classroom» (Sorokin et al., 2016), the use of video 
cases representing short and clear programs display (Neverova &, Plotnikov, 2017). At the same time, the 
scientific sources analysis shows that the issues of searching for more effective forms and methods of organizing 
students' independent work in physical culture are relevant and require further study. 

In recent years, the project method has become widely used in Russian educational institutions to solve 
educational problems (Mukhortova, 2018; Emeline, 2019). The authors found that to improve the effectiveness 
of the process of acquiring knowledge and skills on any issue, the individually differentiated approach use and a 
creative component in training are necessary conditions. The project method meets these requirements as «a set 
of students' techniques and actions in their specific sequence to achieve the task - solving a problem that is 
personally significant to students and designed as a final product» (Prutchenkov &, Pavlova, 2017). 

 
The application of the project method to improve the ability to self-organization and self-education 

competence in the discipline «Physical culture» study is reported (Manzhelya, 2015). Performing an independent 
research creative project on the discipline «Physical culture» significantly increases the amount of knowledge, 
skills and abilities for students to consciously observe the healthy lifestyle rules (Kolokoltsev, Iermakov, & 
Potop, 2017). Independent work of students of Russian universities in the discipline «Physical culture» includes 
topics of a personally oriented direction. One of them, «Proper and rational nutrition basics», we have asked 
students to perform in the form of a research project that has a final practical solution. Such studies are not fully 
covered in the literature. 

 
Material & methods  

Research aim - to increase university students' level of knowledge, skills and proper eating behavior, 
using the project method when performing unsupervised activities on the discipline «Physical culture». The work 
was carried out during the academic semester in 2019 among 156 female students aged 18-20 years, studying in 
the 3rd year at the Irkutsk National Research Technical University (Russia). 

The experimental (n=84) and control groups (n=72) were selected by random selection to perform 
individual independent work on the discipline «Physical culture» on the topic «Student's proper and rational 
nutrition fundamentals». Students of the experimental group (EG) performed a practice-oriented long-term 
monoproject. Students of the control group (CG) were asked to perform independent work using the traditional 
method in the form of a summary message on the same topic. 

A survey of all female students was conducted at the beginning and end of the experiment. For that 
purpose, a questionnaire was developed by us to study the female students' eating behavior state, taking into 
account WHO recommendations on healthy nutrition. The questionnaire consisted of 8 questions. It was 
necessary to answer «Yes», «No» or «Sometimes». 

After completing the experiment, the students of both groups took a programmed survey on the 
discipline «Physical culture», which is provided by the curriculum. Students had to answer 20 questions from 
one of the 10 test variants. The assessment of knowledge was carried out using a point system from 1 to 5 points 
for the answer with the average score calculation. 

Before and after the experiment, the Quetelet II mass-growth index (BMI=body mass/body length2, 
kg/m2) was calculated (WHO Global Database on Body Mass Index (BMI). For this purpose, we measured body 
length (sm) and body weight (kg). According to the BMI value, students were divided into 3 groups: those with 
normal body weight (BMI in the range of 18.5-24.99 kg/m2), a group with excess body weight and obesity 
(BMI=25-30 kg/m2 and above 30 kg/m2) and a group of girls with a body weight deficit (BMI below 18.5 
kg/m2). 

The following methods were used in the research: theoretical (analysis, synthesis, generalization), 
survey, pedagogical experiment, anthropometric and statistical using Microsoft Office Excel 2010 functions. 
Descriptive statistics methods (average value of M, error in mean value, m) were used for discrete indicators, the 
methods of finding the percentage ratio were used for categorical indicators. In order to assess the reliability of 
differences in normally distributed indicators, the Student's t-test was calculated, and the value of the Chi-square 
criterion (χ2) was determined to compare the share distribution of indicators. At p<0.05, the critical value was 
χ2=5.99; statistically significant differences were considered critical at χ2> χ2. The study does not infringe on 
the rights or endanger the female students' well-being in accordance with the ethical standards of the human 
rights Committee of the Helsinki Declaration (World Medical Association Declaration of Helsinki, 2013). 
 
Results 

The female students' survey result at the beginning of the experiment showed that there were no 
significant differences between the female students' of EG and CG responses (p>0.05). At the beginning of the 
pedagogical experiment, students of EG and CG revealed an insufficient level of knowledge, skills, and skills in 
the field of physical culture related to healthy nutrition basics (Table 1). 
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Table 1 
Students' of EG and CG healthy nutrition indicators before and after the experiment (%) 

Healthy nutrition indicators  EG CG 
Before the 

experi-ment 
After the 

experiment 
χ2 Before the 

experi-ment 
After the 

experiment 
χ2 

Know about the healthy eating basics 28,3 92,8 ⃰  17,85 26,3 55,5  ⃰  ⃰ 19,36 
Eat 5-6 times a day 61,9 78,5 ⃰  6,89 66,6 72,2 4,87 
Have breakfast every day 65,4 80,9 ⃰  14,52 63,8 68,1 ⃰  ⃰ 9,36 
Eat vegetables and fruit every day 51,2 76,1 ⃰  9,35 48,6 54,1 ⃰  ⃰ 12,76 
Do not salt the food later 32,1 71,4 ⃰  23,45 31,9 34,7 ⃰  ⃰ 24,34 
Do not take food and drinks with increased 
sugar content every day 

47,6 61,9 ⃰  12,34 48,6 39,7 ⃰  ⃰ 19,35 

Do not eat fast-food 53,5 67,8 ⃰  7,68 52,9 45,8 ⃰  ⃰ 14,76 
Limit daily animal fats consumption 26,1 65,4 ⃰  8,32 27,7 31,9 3,96 
Note. ⃰ statistically significant differences in EG (р <0,05) at the beginning and end of the experiment; ⃰ ⃰ 
statistically significant differences between EG and CG (р < 0,05) at the end of the experiment. 

 
It was found that about 35% of students in both observation groups do not eat breakfast and the number 

of meals they have less than 5-6 times a day, these facts negatively affect their gastrointestinal tract state. Half of 
EG and CG students do not eat vegetables and fruits every day, it does not meet the healthy human nutrition 
principles and leads to insufficient intake of vitamins, micro- and macronutrients and negatively affects the 
students' health. 

At the beginning of the experiment, about 70% of girls constantly salted their food, more than 50% eat 
foods and drinks with a high sugar content, which later leads to health problems associated with hypertension, 
musculoskeletal diseases, obesity, and Type 2 diabetes development of. 

70% of EG and CG girls have a high intake of saturated fat, it can lead to vascular atherosclerosis and 
serious pathology of the cardiovascular system and cerebral cortex development. 

An informative indicator of a healthy diet is the observed girls' BMI. At the beginning of the 
experiment, the BMI of EG and CG students did not differ significantly and averaged 22.4±0.11 and 22.7±0.14 
kg / m2, respectively (p ≥0.05). 

Table 2 
EG and CG students' BMI before and after the experiment (kg/m2) 

BMI characteristics EG CG 
Before the 
experiment 

After the 
experiment 

Before the experi-
ment 

After the 
experiment 

Normal body weight (18,5-24,99 
kg/m2) 

21,1±0,22 20,8±0,21 21,4±0,31 21,5±0,33 

Body weight deficit (lower 18,5 
kg/m2) 

18,3±0,13 18,4±0,14 18,4±0,16 18,2±0,15 

Excess body weight and obesity (25-
30 kg/m2 and more) 

27,3±0,26 26,2±0,24 ⃰ 27,7±0,36 27,6±0,35 

BMI mean value (kg/m2) 22,4±0,11 21,8±0,10 ⃰ 22,7±0,14 22,5±0,14 
Note. ⃰ ⃰ statistically significant differences between EG and CG (р <0,05) 

The number of girls with different BMI distribution before and after the experiment is shown in Fig. 
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Figure. Girls with different BMI distribution (in % among the surveyed) 

It was found that at the study beginning, girls with normal BMI had approximately the same number in 
EG and CG (50.1 and 52.9%, respectively). There were also about the same number of girls with excess and 
deficient body weight. 

Excess 

body 

weight and 

obesity 

EG 

C

Normal 

body 

weight 

Body 

weight 

deficit 

EG 

EG 

C

cG 

After the experiment Before the experiment 



MIKHAIL KOLOKOLTSEV, ELENA ROMANOVA, NATAL'YA MISCHENKO, SERGII IERMAKOV, 
DMITRY POTAPOV, HALIK PASHAYEV, LYUDMILA CHIKONOVA 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
2768

After conducting the pedagogical experiment in EG, an increase of 14.2% in the number of girls with 
normal BMI was found, and a negative dynamics was noted in CG, characterized by a decrease of 2.6% in the 
number of such girls. 

In the group of girls with excess body weight after the pedagogical experiment, a decrease in their 
number in both EG and CG was noted. However, in EG, the rate of decrease was higher than in CG (38.3 and 
9.2%, respectively). In the group of girls with a body mass deficit, there were no significant changes in their 
number before and after the experiment. 
 
Dicussion 

The project method prototype in pedagogy is considered to be the ideas of the philosophical and 
pedagogical concepts of J. Dewey (Dewey J &, Dewey E, 1992). He put children's independent activity under 
the guidance of a teacher into educational activities basis. This method began to be used in Soviet pedagogy in 
the 20s of the last century. Today, there is an increased interest in project activities in Russia. Classifications, 
characteristics and its application conditions are described for the discipline «Physical culture» (Manzhelya, 
2015). 

Earlier, we showed that a research project implementation on «Physical culture» discipline significantly 
increased the motivated and conscious implementation of healthy lifestyle basics by students (Kolokoltsev, 
Iermakov, & Potop, 2017). This is due to the fact that during the independent implementation of the project, 
students received additional knowledge, skills and abilities on the problem being studied. 

Using the positive experience of using such pedagogical technology, we have attempted to use it in the 
creation of «Students' proper and rational nutrition fundamentals» project. 

One of the most important factors of a healthy lifestyle is proper nutrition. Currently, researchers are 
paying more attention to healthy eating (Junger, Junger, & Ostrowski, 2020; Mora, Ventura-Vall-Llovera, & 
Hernándezmosqueira, 2019). The leading principles of rational nutrition experts consider caloric content, 
frequency and time of food intake, the necessary amount of incoming nutrients, macro-and microelements and 
vitamins. This is necessary to maintain the optimal level of a person's physical and mental performance. 
Constant violations in the regime and diet can cause serious deviations in the body's physiological systems work 
and cause various diseases in humans (Robertson et al., 2004). According to WHO, unhealthy diet and lack of 
physical activity contribute to the development of many chronic diseases and lead to disability. Poor nutrition 
accounts for almost 30% of illnesses and about 40% of deaths among the world's population (Candari et al., 
2017). 

One of the reasons for the high prevalence of diseases caused by the alimentary factor is the lack of 
literacy among the population about proper and rational nutrition, including young people. Therefore, increasing 
young people's knowledge about this issue is an urgent problem (Mihaela, 2017). 

Our project activities application in EG students allowed us to significantly improve their eating 
behavior in comparison with the students of CG, performing a summary message, without participating in 
project activities. By the end of the experiment, female students of EG compared to CG showed higher growth 
rates of indicators, characterizing a healthy diet. A positive aspect of the project activity is the reduction of the 
value of overweight and obesity indicator , the average weight indicator and the number of overweight students 
compared to CG (p <0.05). 

The results of the testing showed that the students of the EC better mastered the theoretical section of 
the discipline in comparison with the students of the CG. The average score of the theoretical test was 4.32 ± 
0.05 points in EG and 3.45 ± 0.04 points in CG (p <0.05). We believe that EG students paid more attention to the 
creative approach to the study of «Physical culture» discipline, which is due to the students' cognitive functions 
development in connection with the project activities implementation. 

The survey of female students was completed by a question related to the integral assessment of their 
healthy (rational) nutrition level. 
It was found that at the beginning of the study there were approximately the same number of EG and CG 
students who rated their diet as «healthy» (30.5 and 28.4%, respectively). At the end of the experiment, there 
was an increase in the number of girls who rated their diet as «healthy» in CG to 36.1%, (p >0.05) and a 
significant increase to 73.8% in EG, (p<0.05). These data show that project activities are more effective in 
improving the level of knowledge and forming skills of rational nutrition in students of EG compared to CG. 
 
Conclusions 

One of a healthy lifestyle factors is proper and rational nutrition. The low level of knowledge of 
university students on issues related to their eating behavior was established. About 30% of them considered 
their nutrition correct. One of the reasons for this is the lack of students ' awareness of eating behavior rules. 

The integration of academic and extracurricular work in the project activity in the discipline «Physical 
culture» makes it attractive, allows significant increase in the level of students' theoretical training on proper and 
rational nutrition, implement knowledge in everyday life compared to the results obtained in the CG, where the 
traditional form of students' independent work was used as a summary message. 
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The obtained results of project activities can be recommended for use in the educational process in «Independent 
work» section for creating other similar projects related to educational institutions students' health 
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