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Abstract

Education and the level of educational development in a country constitute the basis for the
social and economic development of that country. The importance of academic performance in a
country, especially in higher education, can not be denied. It is therefore important to investigdsl
factors that affect academic achievement in the positive or negative way. This paper aims to
determine the factors influencing the academic performance of university students in terms of
physical environment, mcluding building design and conditions, campus layout and surrounding
neighborhood.

This is an exploratory research in which qualitative research design is used. Statistical
analyses such as regression, correlation and variance (ANOVA) are applied in order to analyze data.
Since the whole survey population is made of the students of Aeronautics and Astronautics Faculty
of Kocaeli University, there 1s no sampling method applied. Survey is performed on voluntary basis.
It was expected to reach the results supporting the main hypothesis of the research "physical
environmental factors, such as building, campus layout and surrounding neighborhood, affect
university students’ academic performance”. However, the findings are far apart from supporting the
main hypothesis. It is found out that there is no relationship and no effect between academic
performance and physical environmental factors.

Current study might be one of the pioneer studies regarding the university students’
academic performance in context of aviation in Turkey. Despite of the fact that the students like to
hold physical environment responsible for their academic failure, it is proven that there is no relation
and no effect in between them. Of course, these results are weak in generality since the research is
limited to only the Faculty of Aeronautics and Astronautics of Kocaeli University. Research needs to
be replicated in different faculties and departments of different universities in order to ensure
generalizability.

Keywords: Academic Performance, Physical Environment, Building Conditions, Campus Layout,
Surrounding Neighborhood, University Students, Aeronautics and Astronautics, Aviation

Ozet

Bir tlkedeki egitim ve egitimin gelisim diizey, o tlkenin sosyal ve ekonomik kalkinmasinin
temelini olusturmaktadir. Bir ilkede, 6zellikle yiuksek ogrenimde, akademik performansin énemi
inkar edilemez. Bu nedenle akademik basariyt olumlu veya olumsuz etkileyen faktorleri arastirmak
onemlidir.
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Bu makale, tniversite 6grencilerinin akademik performansi etkileyen faktorleri, bina
tasarumt ve kosullar, kampts dizeni ve cevresi ile birlikte fiziksel cevre agisindan belirlemeyi
amaclamaktadr.

Bu, nicel arastirma tasarumu kullanilan, kesfedici bir arastirmadie. Verlerin analizi icin
regresyon, korelasyon ve varyans analizi (ANOVA) gibi istatistiksel analizler uygulanmaktadir.
Anketin tamami Kocaeli Universitesi Ucak ve Uzay Bilimleri Fakiiltesi 6grencilerinden olustugu icin
herhangt bir 6rnekleme yontemi uygulanmamustir. Anket gonillithik esasmna gore yapilmus, hig bir
ogrenci ankete katilmasi i¢cin zorlanmamustir.

Arastirmanin temel hipotezini destekleyen "bina, yerleske yerlesimi ve cevresindeki mahalle
gibi fiziksel cevresel faktorler, lintversite Sgrencilerinin akademik performanst” ni destekleyen
sonuglara ulasmasi beklenmekteydi. Ancak, bulgular temel hipotezi desteklemek bir yana, akademik
performans ile fiziksel cevresel faktorler arasinda herhangi bir iliski bulunmadigini ve séz konusu
faktorlerin akademik bagari Gizerinde hi¢bir etkisi olmadigin kanitlamiastur.

S6z konusu calisma, 6zellikle fiziksel cevre faktdrlerinden binamin durum ve kosullary,
kampiis diizeni ve kampilis cevresi ile bu faktdrlerin Gniversite 6grencilerinin  akademik
performanslarina etkisi tizerine odaklanmaktadir. Bu galisma, Tiirkiye'de havacilik baglaminda
tniversite 6grencilerinin akademik performansiyla ilgili 6ncii calismalarin basinda gelmektedir.
Ogrencilerin fiziksel ¢evreyi akademik basansizliklarndan sorumlu tutma egilimlerine ragmen,
aralarinda herhangi bir iligki ve etkinin olmadigi kamtlanmistir. Kuskusuz, bu sonug, sadece Kocaeli
Universitesi Havacilik ve Uzay Bilimleri Fakiltesi ile suurli oldugu icin, genellenebilirlik agisindan
zayiftir. Genellenebiliclifi saglamak icin arastrma farkli tniversitelerin farkli fakiiltelerinde ve
béliimlerinde tekrarlanmalidar.

Anahtar kelimeler: Akademik Performans, Fiziksel Cevre, Bina Durumu, Kampiis Diuzen,
Kampiis Cevrest, Universite Ogrencileri, Havacilik ve Uzay Bilimleri, Havacilik.

1. Introduction

Education and the level of educational development in a country constitute the basis for the
social and economic development of that country. The importance of academic performance in a
country, especially in higher education, can not be denied. It is therefore important to investigate
factors that affect academic achievement in the positive or negative way.

Performance is the accomplishment of a given task measured against preset known
standards (Business Dictionary, 2017). These standards can be either cost or speed or accuracy,
depending on the situation. Academic achievement, m other words academic performance, 1s the
ability to meet the obligations of the courses in which the students are enrolled (Harvard University,
2017) and 1t 1s generally measured by GPA, the grade pomt average.

When it comes to the factors affecting the academic performance of university students, one
can name various items starting from the individual factors -which refer to each student’s unique
combination of socioeconomic elements and ability-, teaching staff and methodology to
environmental factors such as facilities, supportive activities, social atmosphere, etc. (Win & Miller,
2005). Family conditions, such as socio-economic state and educational level of the parents, the
number of sisters and brothers, and role-models of the students are influential on their academic
success. Apart from these, there are two major mnfluences coming from individual characteristics and
educational factors. Students’ own intelligence, interests, talents and motivation are as affective on
their academic achievement as teaching environment, teaching programs and teaching staff. Waters,
Marzano and McNulty summarized these factors under three main groups, namely school, teacher
and student factors in their study in 2003 (Waters, Marzano & McNulty, 2003). Despite of the fact
that most of the teaching staff like to think it is their teaching methodology that makes the most
difference to students’ learning, teaching/learning environment is also recognized as a powerful




influence (Wilkinson et al, 2013). For this reason, physical environmental factors constitute a
valuable area for research.
Figure 1 Factors Affecting Academic Performance
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In many studfE) it 1s proven that the factors related to the physical environment - such as
design and condition of the school buildings, color of the classrooms, school facilities, locations and
surroundings- have a significant effect on students’ motivation and learning. Analyses suggest that
factors such as the neighbourhoods where students live, or characteristics of the school that the
students attend may be relevant as influences on how well a stude@@performs (Manley & Jonhston,
2014). For example, some studies have found that there has been a significant positive relationship
between tree cover and reading performance, suggesting that mitiatives aimed at increasing tree
cover in student environments ffJuld support academic success (Hodson & Sander, 2016). Hsu,
Chiang and Liang suggest that, anyone who cares about science/engineering education should pay
attention to how students learn and how physical and social environments can influence them. In
this respect, different researclflls have reached different results. For example, in a study dated 2002,
it is found out that there i1s a strong positive relationship between overall building conditions and
student achievement (Earthman, 2002). In another research made i year 2011, it is concluded that
environmental factors affect male and female students differently (Zakaria, Kassim, Mohamad &
Buniyamun, 2011). In thewr study dated 2014, Manley and Johnston reached the conclusion that
neighborhoods where students live and school characteristics may be relevant as influences on how
well a student performs (Manley & Jonhston, 2014). There are also some other studies with
contradicting results, such as the research made by Wisneski, Ozogul and Bichelmeyer in year 2017.
According to this study, student academic performance doesn’t vary based on the learning
environment and there was no significant difference in student learning across different learning
environments (Wisneski, Ozogul & Bichelmeyer, 2017). Even though many studies are made on the
same issue, only a few of these sfildies are relevant with higher education and university students. In
this respect, current study aims to determine the factors influencing the academic performance of
university students in terms of physical environment, including building design and conditions,
campus layout and surrounding neighborhood.

2. Method

Research design. This 1s an exploratory research, the population of which is made up of the
students attending three different programs in the Faculty of Aeronautics and Astronautics at
Kocaeli University. These programs are Civil Awviation Transportation Management, Aircraft
Mainframe and Powerplant Maintenance and Aircraft Avionics. Through literature review and based




on two sample studies, a survey questionnaire 1s developed in which there are three subtitles, namely
demographics, details regarding physical environment (building conditions, campus layout and
surrounding neighborhood) and additional comments.

Main hypothesis of the study is stated as follows:

HO: “Physical environmental factors affect university students’ academic performance.”

Physical environmental factors refer to building conditions, campus layout and surrounding
neighborhood, so the main hypothesis 1s divided into three sub-hypotheses as shown below, so that
they can be tested easily:

H1: “Building conditions affect university students’ academic performance.”

H2: “Campus layout affects university students’ academic performance.”

H3: “Surrounding neighborhood affects university students’ academic performance.”

As the research was made in the Faculty of Aeronautics and Astronautics at Kocaeli University, this
study tends to be one of the pioneer studies regarding the university students’ academic performance
in context of aviation in Turkey.

Research sample. Since the whole survey population is made of Civil Aviation Transportation
Management, Aircraft Mainframe and Powerplant Maintenance and Aircraft Awvionics students,
there 1s no sampling method applied. Survey is performed on voluntary basis. Ongoing data
collection and analysis process were estimated to be completed by the end of February 2017.

Research  instrument and  procedure. Civil Aviation Transportation Management, Aircraft
Mainframe and Powerplant Maintenance and Aircraft Avionics students of Kocaeli University were
requested to answer the questions on a survey questionnaire, in which there were three subtitles,
namely demographics, details regarding physical environment and additional comments. In the first
part demographic data, such as age, sex, gender, etc., are collected. Second part 15 the most
important part of the questionnaire, because it is referring to physical environmental factors and in
the third part some additional information regarding the students’ satisfaction and preferences were
requested.

Figure 2 Survey Design and Methodology
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Relevant data were collected using the above mentioned survey questionnaire consisting of
open- and closed-ended questions, some of which are supposed to measure an interval level (e.g. 5-
point Likert scale). As the Key Performance Index, the Cumulative Grade Point Average (GPA) was
preferred.

Data analysis. Descriptive statistics, mean and standard deviation, as well as the correlation
matrixes were used within the analysis. Also, analysis of variance (ANOVA) was applied in order to




answer the research. Participation in the research was on voluntary basis, so none of the students
were forced to fill in the questionnaire. Total population was made up of 1033 students, but due to
the O] T-Program (on-the-job-training program) of the technical departments, 150 students were
missing in the campus.

In the first part, the students were asked to provide demographic details such as their age,
sex, GPA (grade point average), year of stfly, residence location and etc. In the second part, the
students included their levels of agreement to the given statements on a 5-point likert scale. In the
third part, it was aimed to obtamn student evaluations regarding some statements on their preference
and satisfactions.

Based on the physical environment, it is aimed to determine the importance of each factor
for each “year of study”; and to obtain students’ evaluations regarding the items relevant with these
factors. CATM refers to Civil Aviation Transportation Management; AMPM refers to Aircraft
Mainframe and Poweplant Mamtenance; and AAV refers to Aircraft Avionics departments.

3. Results

Results-part 1. Figure 3 contains the participation rates of three departments. The highest
participation rate belongs to CATM and other two technical departments are at 15% participation
rate, but in fact these rates should be around 18% because the population 1s not actually 1033
students; 150 students were missing because of their OJT-Programs.
Figure 3 Participation Details

Number of Students and Participants
1200
1000
800
600
400
- Students |Participants |Percentage
- I CATM 382 206 0.54
o AMPM 316 43 0.15
CATM AMPM ARV TOTAL
AAV 335 51 0.15
mStudents  ® Participants TOTAL 1023 305 0.30

Regarding the statistics about gender, 32% belongs to females, while 68% belongs to males and this
reflects the real situation, since there is fewer female students at the Faculty of Aeronautics and
Astronautics.

Figure 4 Details Regarding Gender
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The vast majority of the students are between 18 and 23 years old. The remaining ones
starting from 24 to 35 can be evaluated under one group. The age-missing students can also be

counted on this remaining group.
Figure 5 Distribution of Ages
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The majority of the participants belong to the students from first year of study. This doesn’t
mean that freshmen are more interested in the research, but shows that their attendance rate i1s

higher than the others.

Figure 6 Frequencies According to The Year of Study

Year of Study

" Year of Study |Frequency
. 1 116
4 2 47
3 73

4 69

TOTAL 305

Regarding year of study, there are two students from fifth class. This data are not taken into
consideration, since these students are the ones who have prolonged their study periods and they are
counted with the seniors (67 + 2 = 69 students totally). The highest grades belong to the second
classes, while the lowest grades belong to the fourth classes. Since the sigma value is smaller than
0,05, 1t can be said that GPAs differ according to year of study. In other words, GPA 1s affected by
the year of study.




Table 1 GPAs According to Year of Study

GPA
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound Minimum Maximum
1,00 116 28375 50216 04662 2,7451 2,9299 1.20 3,92
2,00 47 3,0574 ,38634 05635 2,9440 3,1709 2,07 3,76
3,00 73 2,7478 47950 05817 26358 2,8598 2,00 3.84
400" 67 ¢ 727170 s (43540 05319 26108 2,8232 2,00 3,82
5.00 2 W~ 2 1SQQ,.> 21213 15000 2441 4,0559 2,00 2,30
Total 305 2.8190 AT875 02741 2,7650 28729 1.20 3,92
GPA ANOVA
Sum of
Squares df Mean Square F Sig
Between Groups 4674 4 1,168 5,393 'I"-' 000 < 0 05 !I
Within Groups 65,004 300 217 i 2
Total 69,678 304

As regards the study program, the lowest grades belong to AMPM, while the highest grades
are targeted by CATM. The sigma value 1s again smaller than 0,05. It means, the GPAs differ

according to the study program.

Table 2 GPAs According to Departments/Study Programs

GPA

95% Confidence Interval for
Mean
Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
CATM__| 2086 2,8796 48316 03227 28160 29432 2,00 3,84
:&MPM 48 2,5402 43375 06261 e 2.414§ b 26662 D 1,20 3,51
AA 51 2,8363 49710 ,06961 26965 29761 1,82 3,92
TOTAL 305 28190 AT875 02741 27650 28729 1,20 3,92
GPA ANOVA
Sumel
Squares df Mean Square F
Between Groups 4,503 3 _3'.251 10,432 | & iﬂ?:} <0,05!
Within Groups 65175 302 216
Total 69,678 304

There is no relevance between the GPAs and residence location. Arslanbey is the closest
area and Istanbul is the furthest area, but the residence location of the student makes no significant
difference to GPAs. Besides, sigma value is bigger than 0,05 and this shows that there is no affect of

the residence location on the GPAs of the students.




Table 3 GPAs According to Residence Locations

GPA
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
arslanbey 78 2,8338 51228 05800 2,7183 2,9493 1,20 3,80
izmit 161 28371 ATTE6 03764 27627 29114 1,92 392
kocaeli 14 2,9650 37564 ,10039 2, 7481 3,1819 243 3,72
istanbul 10 26910 36309 11482 24313 29507 2,00 3,20
other 39 27185 ATT739 07644 25647 28742 1,82 3,49
Total 302 28222 47986 02761 27678 28765 1,20 3,92
ANOVA
Sum of
Between Groups squar;% < 4 e Squ:zreg - 994 %D 1"
Within Groups 68,393 297 230 > 0’05 =
Total 69,300 3

Results-part II.  In the second part, the relationships and effects between GPAs and physical
environmental factors are handled.
The correlation matrix below shows the relationships between GPAs, building conditions, campus
layout and surrounding neighborhood. As it 1s clearly seen, the correlation values between the GPA
and physical environmental factors are very small, and even for the building conditions and cafffghs
layout these values are negative (-,093 and -,016). Under these circumstances 1t can be said that there
15 no relationship between physical environmental factors and academic performance.

Table 4 Correlation Matrix of GPAs and Physical Environmental Factors

Correlations

CPA_Building[C.Layout[S.Neigh]
Pearson Correlation 1 -,093 -016 065
GPA Sig. (2-tailed) 105 782 259
N 305 304 303 304
Pearson Correlation | ¢Z-083"T» 1 __.315* ,069
Building sig. (2-tailed) 105 ,000 232
N 304 304 302 303

campus Pearson Correlation <:-:‘(I1:G-:: :,( 31 5*’_) 1 C 374
Sig. (2-tailed) 782 ,000 000
LayOUt N 303 302 303 303
Surround. Pearson Correlation <__065 1-* 089 < 374 1

Neighbor Sig. (2-tailed) ,259 232 ,000

hood N 304 303 303 304

**. Correlation is significant at the 0.01 level (2-tailed).

Descriptive Statistics

Mean Std. Deviation N
GPA 2.8190 47875 305
Building 22,9484 81146 304
Campus 2,1941 65845 303
Surrounding 11,9607 93742 304




On the other hand, these factors, namely building conditions, campus layout and
surrounding neighborhood are intercorrelated with each other. It is clearly seen that the factor
building conditions is strongly correlated with campus layout and campus layout i1s strongly
correlated with surrounding neighborhood. According to the values, the relationship between
campus layout and surrounding neighborhood is stronger than the relationship between building
conditions and campus layout.

Also the sigma value in the analysis of variance (ANOVA) 15 bigger than 0,05. Based on
correlation and variance analysis, 1t 1s clearly seen that there 1s no relationship and no effect n
between academic performance and physical environmental factors. Under these circumstances, the
hypotheses H1, H2 and H3 are all refused.

Table 5 Analysis of Variance for GPAs and Physical Environmental Factors

Model Summary

Change Statistics

Adjusted Std. Error of | R Square
Model R R Square | R Square | the Estimate | Change | F Change df1 di2 Sig. F Change
1 1238 015 ,00s 47822 015 1,519 3 298 210

@ Predictors: (Constant),  gyrrounding, Building, Campus

ANOVA’
Sum of
Model Squares df Mean Square F Sig.
1 Regression 1,042 3 347 1,519 | € ,210 > 0,05
Residual 68,150 298 229
Total 69,192 301

a. Predictors: (Constant), Surrounding, Building, Campus
b. Dependent Variable: . GPA

Results-part 111, In the third part of the questionnaire the following statements regarding the
students’ evaluations about their preferences and satisfaction of the departments, in which they are
studying, take part:

D1: ‘T am satisfied with the department where I study.’

D2: ‘Tf T were to take the university exam again, I would prefer the same department.’

D3: It I were to take the university exam again, | would prefer the same department at the
same university.’

Student evaluations are taken based on a 5-point likert scale, where 1 represents ‘strongly
disagree’, 2 ‘disagree’, 3 ‘have no idea/don’t know’, 4 ‘agree’ and 5 “strongly agree’. As shown in the
following table, academic performance 1s related with D1 and D2. This means, as long as the
students are satisfied with the departments where they study, their GPAs tend to increase. The same
effect goes for the relationship between D1 and D2, which means, as long as the students are
satisfied with the departments where they study, their likelihood for choosing the same department
ncreases.




Table 6 Relationships Between GPAs and Satisfaction Levels and Preferences

Descriptive Statistics
GPA Mean Std. Deviation N
2,8190 47875 305
d1 3,6318 1,28599 277
d2 3,1974 1,40972 304
d3 2,5033 1,34483 304
Correlations
GPA d1 dz d3
GPA Pearson Correlation 1 172" , 143" 063
Sig. (2-tailed) 004 012 276
N 305 277 304 304
d1 Pearson Correlation < 72 1 T74" 433
Satisfied withSig- (2-tailed) ,004 ,000 000
dept N 277 277 277 277
dz2 Pearson Correlation [ 437 LTT4% 1 ,532*
same dept  Sig. (2-tailed) ,012 ,000 ,000
N 304 277 304 304
d3 Pearson Correlation 063 433" 532" 1
samedept i (> tailed) 276 ,000 000
SARSEn N 304 277 304 304
"*. Correlation is significant at the 0.01 level (2-tailed).
". Correlation is significant at the 0.05 level (2-tailed).

4. Discussion and Conclusion

In the current study, it was expected to reach the results supporting the main hypothesis of
the research "physical environmental factors affect university students’ academic performance”.
Despite of the fact that the students like to hold physical environment responsible for their
academic failure, it is proven that there is no relation and no effect in between them. Of course,
these results are weak in generality since the research is limited to only the Faculty of Aeronautics
and Astronautics of Kocaeli University. Besides, the participation was on voluntary basis and whole
population of the students were not reached. Due to the On-The-Job Traming program of technical
departments, 150 of 1033 students were already missing. As a result of this, research needs to be
replicated in different faculties and departments of different universities in order to ensure
generalizability.

Still, this study might be one of the pioneer studies regarding the university students’
academic performance in context of aviation in Turkey. (6]

Compared to previous studies, in this study, it 1s aimed to determine the factors influencing
the academic performance of university students in terms of physical environment, including
building design and conditions, campus layout and surrounding neighborhood and to find out if
there is a relationship and affect between academic performance and physical environmental factors
using statistical methods such as correlation and variance analysis (ANOVA).

Within the study, the grade point average (GPA) is selected as the key performance
indicator, as 1t 1s an objective sign of academic success.

Even though the physical environmental factors are said to be important influencers of
academic success, it is found out that academic performance (GPA), building conditions, campus
layout and surrounding neighborhood are not related with eachother. There is also no affect of these




physical environmental factors on the students’ academic performance. Some other factors, such as
the students’ satisfaction level and preference are found to be affective on the GPAs. As long as the
students are satisfied with the departments where they study, their GPAs tend to increase, and as
long as the students are satisfied with the departments where they study, their likelihood for
choosing the same department increases. Also the GPAs differ according to the year of study and
the department, where the students attend. The highest grades belong to the second classes, while
the lowest grades belong to the fourth classes; and as regards the study program, the lowest grades
belong to AMPM, while the highest grades are targeted by CATM. No affect 1s identified regarding
the residence location on the academic performance in the current study.
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