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Abstract

The quality of the students' educational outcomes is reported to be one of important problems attracting
scholarly attention. Every employer seeks highly qualified employees. Academic performance is one of the
indicators of professional learning outcomes. University achievement is influenced by various factors. The
goal of our study is to explore the relationship between student university academic outcomes and the
quality of school education they received before entering university. The Institute of Physics at Kazan
Federal University introduces several foundational academic programs of higher education. For this
particular study we selected the second and third year students from three different programs having
assumed that the first year students have already gone through their period of adaptation and proceeded to
the next stage of their studies. The first stage of our pedagogical analysis leads us to see that there is no
relationship between the students’ training results and the type of school (rural or urban) they graduated
from. We’ve come to such a conclusion based on correlation mining and structural analysis of the data
matrix.
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Introduction
The period of being a student attracts the attention of philosophers, psychologists, physiologists,
sociologists and teachers. The quality of the students' educational outcomes is reported to be one of
important problems attracting scholarly attention. Each employer wishes to get a professional employee
with the advanced and solid knowledge which he or she can successfully put into practice. Today, the
students in a higher professional institution are making efforts to master the theoretical knowledge in their
future craft and tomorrow they are already applying the acquired knowledge when working jobs related to
their specialization (Gabdrakhmanova, Garnaeva, & Nefedyev, 2017). Academic performance is one of the
indicators of the educational quality (Solovyov, 2004). The abovementioned scientists applied various
approaches but we decided to use correlation mining and structural analysis of the data matrix (Garnaeva,
Kuznetsov, & Nefedyev, 2008) what makes it possible to detect various underlying factors.
Purpose and objectives of the study
In order to implement our study we set the following objectives:
1) to study psychological and pedagogical literature devoted to the theory and practices in modern
higher education as well as to the problems associated with the educational quality and factors affecting
educational quality at higher education institutions including methods of scientific research;
2) to determine the indicators,
3) to select a method,
4) to identify a groups of students for analytical work;
5) to draw conclusions of analytical work results.
Special aspect of comparative data analysis
The method of comparative analysis is found in many studies (Graf, 2016; Mahoney, 2004;
Skocpol & Somers, 1980). Employment of the correlation matrix and its structural processing, which has
been repeatedly tested by scientists in their research, makes possible to identify hidden factors that affect
the object of study.
Status of a problem
To solve the emphasized problem we addressed to the following scientific studies:
- theory and practice of modern higher education,
- research considering a student as the subject thereof,
- studies investigating the problems in the field of instruction quality at an educational institution,
- scientific examination specifying the methods used in research.
Analyzing these works and many other scientific studies according to the problem selected, we
have found that the matters concerning the studies of interrelationship between University students’
educational outcome and type of school (rural or urban) they have left before entering the higher
educational institution, appeared to be under-investigated. We suggest using correlation and structural
analysis to determine this interdependence increasing thereby the number of techniques.
Hypothesis of study
The University admits students who have successfully completed school and passed USE (a
Unified State Exam). If to mark the places of permanent residence for Kazan Federal University enrollees
we shall need a map of the world, since the geography of applicants is so wide. All prospective university
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students can be divided into two categories: those who finished a village school and city school leavers.
We have formulated the hypothesis of the study: whether the fact of teaching a student in a rural or urban
school before entering the University has a strong impact on his / her academic progress.
Literature review
Researchers are exploring the problem of the students’ educational outcome from various
standpoints. For instance, scientists study the influence of stress severity (Clinciu, 2013); social class
background (Hansen & Mastekaasa, 2006); upon the student’s achievement at University; as well as the
interdependence of family parenting style, current family and friendship relations, distancing from those
cultural environment where the students were raised (Lehmann, 2014; Khuziakhmetov &
Gabdrakhmanova, 2015); students’ academic performance structural survey (Garnaeva et al., 2008);
academic achievement of rural students at Universities of a higher rank (Postiglione, Ailei, Jung, & Yanbi,
2017); new teaching methods introduction (Gabdrakhmanova, 2015; Gabdrakhmanova, Khusainova, &
Chirkina, 2016b); students’ adapting to teaching and learning activities (Zhegulskaya, 2011); cultural
incorporation of rural schoolchildren into urban culture and adaptation to a higher educational institution
(Xiulan, 2015); teaching mathematics in rural and urban school (Young, 2010); developing academic
curriculum on modular basis (Garnaeva, Aganov, Nefedyev, & Nizamova, 2015); creativeness in teacher
and student’s joint working within educational process (Khuziakhmetov & Gabdrakhmanova, 2016);
employing network information resources in the educational process to facilitate adaptation of students
(Garnaeva, Nizamova, & Temnikov, 2015; Gabdrakhmanova, Khusainova, & Chirkina, 2015); social
activity and academic progress (Nuñez, 2009; Gabdrakhmanova, Khusainova, & Chirkina, 2016a). The
problem of students' progress is also discussed at upgrade training courses for university professors
(Gabdrakhmanova, Khusainova, & Chirkina, 2015; Gabdrakhmanova, Kalimullina, & Ignatovich, 2016;
Lim & Morris, 2009; Brady & Bates, 2015; Gagné, & White, 1978; Purdie, & Hattie, 1999; Zimmerman,
Bandura, Martinez-Pons, 1992). All the above mentioned constitute merely a part of studies devoted to the
problem of teaching students effectively (Temnikov et al., 2015; Gabdrakhmanova et al., 2015).
Methodology
Theoretical and empirical methods
The Institute of Physics of Kazan (Volga Region) Federal University served as the base for the
given study. To confirm the hypothesis we used a set of different methods that complement each other:
Theoretic methods: theoretical analysis and synthesis of philosophical, methodological,
pedagogical, psychological, sociological, scientific-methodical literature, generalization, comparison.
Empiric methods: documentation study, qualitative and quantitative analysis of experimental
results, statistical and mathematical research methods.
Description of the experiment and operating procedure of applying correlation and structural
analysis
Correlation mining and structural analysis (Garnaeva et al., 2008) were selected to function as
diagnostic methods. Such analyses make possible to reveal hidden factors influencing the object under
study. The group of second and third year students being educated at the Institute of Physics according to
the following programs: radiophysics, pedagogical education, geodesics and remote sensing, has become
the object of the given study. The total number of students participating in the study amounted to 155. The
total number of student groups made 8. For the analysis we have determined the following parameters:
students' grade points in disciplines for the current semester in the second and third year, final points on the
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subject (credit tests and exams), student's gender and place of residence before entering the University (as
we wanted to find out: whether student's academic progress is affected by the fact of his / her studies in
rural or urban school before entering the University). The findings of investigating the complicated system
of the students’ academic progress (at the Institute of Physics of KFU) are presented in the form of a data
matrix wherein the rows made students of the groups under study and the columns represented their grade
points in a discipline for the current semester, marks for the exams passed in the current semester, student's
gender and place of residence before entering the University. In total, we selected 56 subjects most of
which is relating to a natural-science cycle disciplines.
Results
Experimental procedure and results
The Institute of Physics of KFU implements several basic professional academic programs of
higher education. At enrolling students for a freshmen year with training according to a specific program,
their results of the secondary school final exams (EGE) are duly considered for a particular set of
disciplines. With a view to the given study we selected the second and third year students of three different
training programs. We assumed that the first year students have already passed their period of adaptation
and proceeded to further training with measured steps. After performing calculations we received the data
which were distributed according to the field of education and presented in the form of a graph showing
how interdependent were the facts chosen by us.
Geodesics and Remote Sensing (3d year)

Fig. 1. Weighted
graph of correlative relationship at
control status Р=0.999 (3 –
mathematics, 4 – physics, 14 –
radiophysics
and
radioelectronics, 19 – land cadastre
geodetic base, 1 – student’s gender, 2 – astronomy, 20 – student’s place of residence before entering the
University).

Fig. 2. Weighted graph of
correlative relationship at control
status Р=0.95 (3 –mathematics, 4 –
physics (1st semester), 7 – probability
theory and mathematical statistics, 8 – physics (2nd semester), 10 – theoretic manipulation of geodetic
measurements).
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Fig. 3. Weighted
graph of correlative relationship at
control status Р=0.95 (2 – astronomy, 14 – radiophysics and radioelectronics, 16 – higher geodesy, 17 –
remote probing, 19 – land cadastre geodetic base, 20 – student’s place of residence before entering the
University).
Geodesics and Remote Sensing (2nd year)

Fig. 4. Weighted graph of
correlative relationship at control
status Р=0.95 (1 – student’s gender,
6 – mathematics, 7 – probability
theory and mathematical statistics, 9 – geodetic astronomy, 11 – theory of geodetic measurements
processing, 12 – physics, 13 – student’s place of residence before entering the University).

Fig. 5. Weighted graph of
status Р=0.95 (2 – mathematics, 3
mathematics, 8 – geodetic
Pedagogical education

Fig. 6. Weighted graph of

correlative relationship at control
– physics, 4 – geodesics, 5 –
astronomy).
(2nd year)

correlative relationship at control
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status Р=0.95 (2 – analytical geometry and linear algebra (1st semester), 3 – introduction to physics (1st
semester), 4 – analytical geometry and linear algebra (2nd semester), 5 – introduction to physics (2nd
semester).

Fig. 7. Weighted graph of
correlative relationship at control
status Р=0.95 (1 – student’s gender, 8 –
mathematical analysis, 9 –
mechanics, 10 – chemistry, 11 – student’s place of residence before entering the University).
Pedagogical education (3rd year)

Fig. 8. Weighted graph of
correlative relationship at control
status Р=0.999 (1 – student’s gender, 7 –
linear algebra and analytical
geometry, 8 – Theory and methodology of education and upbringing, 9 – philosophy, 10 – foreign
language, 15 – methods of pedagogical and psychological interaction between the educational process
participants, 18 – history of physics development, 21 –electricity and magnetism, 22 – place of the
students’ arrival).

Fig. 9. Weighted graph of
status Р=0.99 (1 – student’s gender,
geometry, 3 – general framework of
of worldl history, 9 – philosophy, 10
Radiophysics (2nd year)

correlative relationship at control
2 – linear algebra and analytical
Pedagogics, 4 – Russia in the context
– foreign language).

Fig. 10. Weighted graph of correlative
relationship at control status Р=0.99 (1 –
student’s gender, 13 – student’s place of residence before entering the University).
Radiophysics (3d year)
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Fig. 11. Weighted graph of correlative relationship at control status Р=0.99 (1 – student’s gender,
2 – analytical geometry, 3 – mathematical analysis (1st semester), 5 – linear algebra, 6 –mathematical
analysis (2nd semester), 7 – probability theory and mathematical statistics, 9 –differential equations).

Fig. 12. Weighted graph of correlative relationship at control status Р=0.999 (1 – student’s gender,
4 – mechanics, 8 –molecular physics, 13 – electricity and magnetism, 20 – semiconductor electronics).
Training programs for various groups of students are different but we have obtained quite similar
results for all three fields of education. The comparative analysis did not reveal any dependence between
learning outcomes and the student’s finishing either village or city school before entering the University.
All our graphs show that the student’s place of residence before entering the University is not at all
connected with training results. Whether a student finished either rural or urban school appears to be of no
importance. Each school has given its leavers all basic knowledge, skills and abilities which are prescribed
in the educational standard for the secondary school and which helped them to enter the University and
subsequently study thereat.
Discussions
School leavers in the Russian Federation enter University based on EGE (Unified State
Exam). And this situation is permanently debated. It is widely thought that studying at a city school
enhances the likelihood of entering University and guarantees successful study there. We made an
attempt to check this assumption. Reliability and validity of the given study is caused by employing
up-to-date research methodology based on psychological and pedagogical sources as well as teaching
techniques. Harmonious exploitation of theoretical and experimental research methods has also
preconditioned the adequacy of data.
Conclusion
The main conclusions of the study are as follows:
1. The interrelationship between students’ training results within the second and third year of
education and type of school (rural or urban) a student finished before entering University has not
been revealed. The data inserted into correlation matrix indicate that the relationship is proven to exist
only between the other data that we have selected.
2. We have found out to what extent other factors identified are interlinked. Black lines
indicate strong connections, for instance, learning outcomes in mathematics are strongly connected
with training outcomes in geodetic astronomy. Red lines indicate weak connections, for example,
linear algebra training result and differential equation learning outcomes.
3. We are also interested in interdependence between the results of training in linear algebra,
analytical geometry and a discipline called ‘Russia in the context of world history’. We could manage
to discover this interconnectedness as a result of our research and one more thing that got us interested
was astronomy because it was not at all related to other subjects under study. It is possible that
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relatively soon these facts will be investigated by us.
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