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About

The purpose of IDA: International Design and Art Journal, which started its publication life in 2019, is to ensure that
scientific, original and academic studies are evaluated under scientific ethical rules and conveyed to the reader in a
qualified environment. Within the scope of the journal, all interdisciplinary articles on design and art fields and related to
these subjects can be sent for evaluation. IDA: International Journal of Design and Art is an international refereed
journal.

Our journal publishes 2 issues per year and the language of the journal is English and Turkish. The blind-review system
is used in the evaluation process, for further information please look at the “Evaluation Process”. Article submitted for
publication in the IDA: International Design and Art Journal should not be published elsewhere or waiting in line for
publication. The author (s) agree to transfer the publication and copyright of the articles they submit for publication
to IDA: International Design and Art Journal, and do not charge ant fees. All published articles are open to everyone
with reference to journals and authors.

Hakkinda

Yayin hayatina 2019 yilinda baslayan IDA: International Design and Art Journal amaci, bilimsel, 6zgiin ve akademik
calismalarin bilimsel etik kurallara uygun bir bicimde degerlendirilmesini ve nitelikli bir ortamda okuyucuya iletilmesini
saglamaktir. Dergi kapsaminda, tasarim ve sanat konulariyla ve bu konular baglaminda yapilmis olan disiplinlerarasi tiim
makaleler degerlendirilmek iizere gonderilebilmektedir. IDA: International Design and Art Journal uluslararasi
hakemli bir dergidir.

Dergimiz yilda 2 say1 yaymlamaktadir ve derginin dili Ingilizce ve Tiirk¢e’dir. Dergimizde kor hakemlik sistemi
uygulanmaktadir, degerlendirme siireci ile ilgili detayli bilgiler “Degerlendirme Siireci” basliginda bulunmaktadir. IDA:
International Design and Art Journal’a yayinlanmak {izere gonderilmis olan makalelerin baska bir yerde yayinlanmis
ya da yayn i¢in sirada bekliyor olmamasi gerekmektedir. Yazar/yazarlar yayimlanmak {izere génderdikleri makalelerin
yayin ve telif hakkini IDA: International Design and Art Journal’a devretmeyi ve iicret talep etmemeyi kabul eder.
Yayinlanmis tiim makaleler dergi ve yazarlara atif yapilmak suretiyle herkese agiktir.
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validity. Alpha coefficients for the SASRS and its OMSA, SNA, and VM subscales were reported to be 0.88,
0.88, 0.80, and 0.62, respectively. Since OMSA encompasses a wide range of skills related to spatial ability
(Turgut, 2015) and can be linked with sectioning skill, only the OMSA scores were used in our analyses.

Procedure

Since there was a need to adapt the SBST for use in Tiirkiye, the test was adapted to the local culture and
context, following the guidelines of Hambleton and Patsula (1999). Initially, two independent translators fluent
in both English and Turkish translated the SBST from English into Turkish. While one translator was familiar
with technical drawing terminology and was aware of the construct measured by the test, the other translator
had no prior knowledge of the construct or subject matter. Both translations were reviewed by another bilingual
translator and compared with the original SBST. Several inconsistencies were resolved by the translators with
input from the principal investigator. After reaching a consensus, the initial translated version of the test (I-
TV) was obtained. The I-TV was then translated back into English by two other translators with similar
professional backgrounds. To avoid bias, both translators were completely blind to the original version of the
test. Following the back-translation process, all translators and the principal investigator reviewed all translated
versions of the SBST and compared them with the original version. After reconciling any discrepancies, the
second translated version (S-TV) was synthesized. A sample of 10 first-year interior design students, whose
first language is Turkish, was asked to rate the clarity of the S-TV’s instructions and items. The instructions
and items were found to be clear by 100% and 90% of the students, respectively. To further evaluate the
conceptual equivalence of the S-TV, a panel of eight specialists in architectural education and one specialist
in educational sciences, all native Turkish speakers, was asked to rate both the instructions and the items of
the test. Since more than 80% of the panel rated the instructions as unclear, the S-TV was revised in accordance
with the panel’s recommendations. It was suggested to clarify that the correct answer would only represent the
surface or surfaces cut by the cutting plane, as the visible surfaces beyond the cutting plane were not included
in some of the answer sets. After making the necessary changes, the panel evaluated the revised S-TV (R-TV).
Conceptual equivalence was achieved at this stage.

To evaluate the content validity of the individual items, the panel was then asked to rate the R-TV items. Based
on the ratings, the items were classified as either relevant or irrelevant for computing the item-level content
validity index (I-CVI). While the I-CVI for 29 items was 1.00, it was 0.89 for the 19th item. Furthermore, the
average of the I-CVIs (S-CVI/Ave) for the items was calculated and shown to be 0.996. Given that an I-CVI
of 0.78 or above for nine experts and an S-CVI/Ave of 0.90 or above are considered as satisfactory indices
(Polit & Beck, 20006), it was concluded that the items did not need another revision. To further establish the
psychometric properties of the R-TV, the R-TV and the OMSA subscale of the SASRS were administered to
a sample of 163 students in the second stage of the study to assess construct validity, criterion validity, internal
consistency, and convergent validity. Construct validity was assessed through a confirmatory factor analysis.
To determine the criterion validity, the correlation between the test and OMSA subscale scores was calculated.
For evaluating the internal consistency and convergent validity, alpha coefficients and values for construct
reliability and average variance extracted were determined. After conducting analyses for the reliability and
validity of the test, the R-TV was also administered to 200 students to demonstrate whether the test scores
would vary by student characteristics in the final stage and conclude whether the test can be effectively used
for measuring and monitoring the development of sectioning skill in Turkish design students. To analyze
students’ test scores, one-way ANOVA for independent samples was used. LISREL (version 8.72) was used
for the confirmatory factor analysis. The remaining statistical analyses were performed by using the Statistical
Package for the Social Sciences (SPSS, version 22.0).

FINDINGS
Confirmatory factor analysis (CFA)

In addition to evaluating content validity in the initial stage of the study, construct validity was assessed
through a CFA. Before conducting the CFA, the suitability of the collected data for further psychometric
testing was determined. First, the Kaiser-Meyer-Olkin (KMO) test was used to ascertain whether the sample
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size was adequate. There was no missing data. The KMO value for the whole sample was 0.85. Given that
KMO values between 0.80 and 1.00 indicate adequacy (Shrestha, 2021), the sample size was deemed
sufficient. Secondly, to identify outliers in the dataset, the raw scores for each variable were converted to z-
scores. Since z-scores out with —3.00 or +3.00 are regarded as unsatisfactory (Yan & Su, 2009), there were no
extreme values. Moreover, kurtosis and skewness values were calculated to check normality. The obtained
kurtosis and skewness values ranged from —0.857 to 0.520 and from —0.587 to —0.064, respectively. Because
both kurtosis and skewness values fall within the acceptable range of -2.00 to +2.00 (George & Mallery, 2020),
the assumption of normality was confirmed. Since the items of the SBST were developed and categorized
according to both the complexity of the sectioned solid and the cutting plane orientation, two different CFAs
were performed. The first analysis was undertaken to validate the two-factor model for the two different cutting
plane orientations. The CFA path diagram for the two-factor model is presented in Figure 1. Table 2 shows
that the computed factor loadings for the two-dimensional structure of the adapted SBST range from 0.29 to
0.90, and that the observed variables had significant factor loadings at the 0.05 significance level in explaining
the latent variables. Only Item 5 (T5) has a relatively modest loading, just below the minimum recommended
loading of 0.30 (Field, 2013). Given that removing this item had a minimal effect on the overall model and
that it had a significant factor loading, this item was retained.

-0 00082, RMSEA~0 051

Povakue-

T30
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=l =] &=
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—_
=
g £ 5 | 8 2 S

164
191

Figure 1. The obtained path diagram for the two-dimensional structure of the Turkish SBST
Table 2. Factor loadings for the two-dimensional structure of the Turkish SBST

Orthogonal Oblique
T1 0.65* T3 0.45*
T2 0.45* T7 0.46*
T4 0.50* T8 0.65*
T5 0.29* T9 0.77*
T6 0.49* T10 0.49*
T11 0.58* T15 0.31*
T12 0.52* T16 0.59*
T13 0.90* T20 0.63*
T14 0.62* T22 0.60*
T17 0.47* T23 0.55%*
T18 0.68* T25 0.71*
T19 0.62* T26 0.81*
T21 0.50* T27 0.60*
T24 0.61* T29 0.64*
T28 0.30* T30 0.63*

To assess the fit of the two-factor model, the following goodness-of-fit measures were employed: chi-square
to degrees of freedom ratio; comparative fit index (CFI); goodness-of-fit index (GFI), standardized root mean
square residual (SRMR); and root mean square error of approximation. For these measures, the recommended
cut-off criteria are: 1 < x%/df < 3 (Carmines & Mclvar, 1983); CFI > 0.90 (Lai & Green, 2016); GFI > 0.90
(Schumacker & Lomax, 2010); SRMR < 0.10 (Schermelleh-Eugel et al., 2003); and RMSEA < 0.06 (Hu &
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Bentler, 1999). The results of our analysis demonstrated an acceptable fit and, thus, verified the construct
validity of the two-dimensional structure of the adapted SBST. All values obtained for the goodness-of-fit
measures (Table 3) met the cut-off criteria.

Table 3. Goodness-of-fit analysis results for the two-factor model

X df  X/df CFI GFI SRMR RMSEA
499.40% 404 123 0.90 0.94 0.07 0.05
* p<0.001

A second CFA was also conducted to validate the three-factor model for the three different types of sectioned
solids. The CFA path diagram is presented in Figure 2. Table 4 shows that the computed factor loadings for
the two-dimensional structure of the adapted SBST range from 0.29 to 0.86, and that the observed variables
had significant factor loadings at the 0.05 significance level in explaining the latent variables. Items 5 (T5) and
28 (T28) have slightly low loadings of 0.29, which are just below the minimum recommended loading. Given
that removing these two items had a minimal effect on the overall model and that they had significant factor
loadings, it was decided to retain them rather than modify the test.

/ ’ =
— ) 2| o

Figure 2. The obtained path diagram for the two-dimensional structure of the Turkish SBST

505,04, =400, Povakr= 00022, RMSEA 05

@
2

Table 4. Factor loadings for the three-dimensional structure of the Turkish SBST

Simple Joined Embedded
T1 0.67* T2 0.45* T3 0.45*
T4 0.46* T5 0.29* T6 0.46*
T7 0.44* T8 0.68* T9 0.75*%
T10 0.48* T11 0.57* T12 0.46*
T13 0.86* T14 0.59* T15 0.30*
T16 0.58* T17 0.44* T18 0.66*
T19 0.59* T20 0.63* T21 0.48*
T22 0.59* T23 0.53* T24 0.41*
T25 0.68* T26 0.80* T27 0.57*
T28 0.29* T29 0.62* T30 0.61*
* p<0.001

To assess the fit of the three-factor model, the aforementioned goodness-of-fit measures and their cut-off
criteria were used. All fit indices for the three-factor model were within the recommended ranges (Table 5).
The obtained x*/df ratio ranged from 1 to 3. While the CFI value was not lower than 0.90, the GFI value
exceeded the acceptable threshold of 0.90. The SRMR and RMSEA values were both lower than the suggested
cut-off values of 0.10 and 0.06, respectively. These results showed adequate fit between the data and the three-
factor model tested, and they further supported the construct validity of the translated SBST.

Table 5. Goodness-of-fit analysis results for the three-factor model

X df  xX’/df CFI GFI SRMR  RMSEA
505.94* 402 125  0.90 0.95 0.07 0.05
* p<0.001
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Criterion validity

To determine the criterion validity of the adapted SBST, the correlation of participants’ SBST scores with their
OMSA scores was analyzed by calculating Pearson’s product-moment correlation coefficients. Although the
results of this analysis demonstrated that the obtained correlation coefficients, between 0.261 and 0.367 (Table
6), indicated either weak or moderate associations (Pallant, 2007), participants’ SBST scores positively
correlated with their reported spatial ability scores at statistically significant levels. These results confirmed
the criterion validity of the R-TV and further supported the test’s validity.

Table 6. Pearson’s product-moment correlation coefficients for the relationship between the second-stage participants’
(n=163) SBST and OMSA scores

SBST total SBST simple SBST joined SBST embedded SBST orthogonal SBST oblique
OMSA 0.357* 0.261* 0.325* 0.367* 0.283* 0.350*
* p<0.05

Internal consistency and convergent validity

While the Kuder-Richardson 20 (KR-20) is generally used for estimating the reliability of dichotomous
measures (Villaume & Weaver, 1996), Cronbach’s alpha can also be used for binary items and yields the same
result as the KR-20 (Meyer, 2010). Given the suitability of utilizing “Cronbach’s alpha” for the adapted SBST,
alpha coefficients were calculated for the whole test and its subscales. It can be seen from Table 7 that all alpha
coefficients for the adapted test are not below the threshold value of 0.70 (Taber, 2018) and, thus, indicate the
internal consistency of the adapted SBST. It is also evident from Table 7 that the alpha coefficients for the
adapted test are comparable to those obtained for the original test, except for the coefficient for the orthogonal
subscale.

Table 7. “Cronbach’s alpha” coefficients, CRs, and AVEs for the SBST and its subscales

SBST total SBST simple SBST joined  SBST embedded SBST orthogonal SBST oblique
alpha 0.85 0.76 0.78 0.70 0.70 0.81
Two-dimensional structure Three-dimensional structure
SBST orthogonal SBST oblique SBST total SBST simple SBST joined  SBST embedded SBST total
CR 0.97 0.98 0.99 0.92 0.92 0.89 091
AVE 0.31 0.36 0.34 0.34 0.33 0.28 0.32

Since Cronbach’s alpha may underestimate reliability (Hair et al., 2019), the construct reliability (CR) value,
considered to be a more suitable alternative (Hair et al., 2019; Netemeyer et al., 2003), was also calculated. In
addition to CR value, average variance extracted (AVE), a better criterion for internal consistency or stability
(Netemeyer et al., 2003), was computed as well. Table 7 also shows that all CR values range from 0.89 to 0.99.
Given that these values are above the acceptable CR threshold of 0.70 (Hair et al., 2019), they indicate an
adequate convergence or internal consistency. Table 7 also shows that the AVE values range from 0.28 to 0.36.
Although the minimum value for AVE is 0.50 (Hair et al., 2019), these values are still acceptable for two
reasons. Firstly, for a new measure, an AVE of 0.25 or higher can be considered satisfactory (Wang et al.,
2023). Secondly, if CR values exceed the threshold, an AVE below 0.50 is still deemed adequate and an
indicator of convergent validity (Shrestha, 2021). Therefore, it is reasonable to conclude that the Turkish
version of the SBST has an acceptable internal consistency and convergent validity.

To further confirm our findings on the internal consistency of the adapted SBST, alpha coefficients for the
whole test and its subscales were calculated from the dataset for the 200 third-stage participants. Before this
analysis, the adequacy of sampling was determined by the KMO test. There was no missing data. A KMO
value of 0.85 was found for the whole sample. Since this value fell within the range of 0.80 to 1.00, the sample
size was deemed adequate. Moreover, to identify outliers in the dataset, the raw scores for each variable were
converted to z-scores. Given that the obtained z-scores were between —3.00 and +3.00, there were no extreme
values. Also, kurtosis and skewness values were calculated to check normality. The obtained kurtosis and
skewness values ranged from —0.876 to 0.342 and from —1.506 to 0.172, respectively. Because both kurtosis
and skewness values were within the range of —2.00 to +2.00, the assumption of normality was confirmed. The
reliability analysis demonstrated that all alpha coefficients were above the 0.70 threshold and thus indicated
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satisfactory reliability. The coefficient for the whole scale was 0.87. The coefficients for the simple, joined,
embedded, orthogonal, and oblique subscales were 0.75, 0.71, 0.72, 0.79, and 0.81, respectively.

Test score differences in the participants

To assess the use of the R-TV among Turkish design students, we also examined whether third-stage
participants’ test scores varied significantly by year of education, department, and gender. The descriptive
statistics for participants’ correct answers in the R-TV are given in Table 8. On average, the participants
answered 68% of the R-TV items correctly. While they successfully answered 79% of the items with
orthogonal cutting planes, they correctly answered 56% of the items with oblique cutting planes. The success
rate for the items with simple, joined, and embedded solids were 68%, 70%, and 65%, respectively.
Approximately 83% (165) of students had an average score of 15 or more.

Table 8. Descriptive statistics for the correct answers in the R-TV

Mean SD %
SBST simple 6.76 2.48 67.60
SBST joined 6.97 2.31 69.70
SBST embedded 6.48 2.14 64.80
SBST orthogonal 11.86 3.03 79.07
SBST oblique 8.35 3.83 55.67
SBST total 20.51 6.23 68.37

To ascertain whether the SBST scores of less and more experienced students significantly differed,
participants’ test scores were analyzed by using the “one-way ANOVA for independent samples”. The analysis
results are presented in Table 9. The results indicated that the scores for the whole test [F(3,196) = 9.780, p <
0.001] and simple [F(3,196) = 5.995, p < 0.001], joined [F(3,196) = 9.150, p < 0.001], embedded [F(3,196) =
8.362,p <0.001], orthogonal [F(3,196) = 8.446, p < 0.001] and oblique [F(3,196) =7.865, p <0.001] subscales
varied significantly by the year of education or students’ experience. According to the post-hoc test results
(Table 9), the more experienced students significantly outperformed their less experienced peers. The fourth-
year students had the highest test scores. They were followed by the third-, second-, and first-year students,
respectively.

Table 9. One-way ANOVA and post-hoc test results for students’ year of education

Sum of squares df Mean square F Significant differences
Between groups 103.07 3 34.35
SBST simple Within groups 1123.40 196 5.73 5.995% I3t < 2nd < 31d < 4th yeqr
Total 1226.48 199
Between groups 131.55 3 43.85
SBST joined Within groups 939.32 196 4.79 9.150%* I3t < 2nd < 31d < 4th yeqr
Total 1070.87 199
SBST Betyve‘en groups 104.15 3 34.71
embedded Within groups 813.76 196 4.15 8.362%* I3t < 2nd < 31 < 4th yeqr
Total 917.92 199
SBST Bethwefen groups 209.64 3 69.88
orthogonal Within groups 1621.71 196 8.27 8.446% I3t < 2nd < 31 < 4thyeqr
Total 1831.35 199
SBST Bethweten groups 314.98 3 104.99
oblique Within groups 2616.51 196 13.35 7.865% I3t < 2nd < 31 < 4thyeqr
Total 2931.50 199
Between groups 1007.20 3 335.73
SBST total Within groups 6728.55 196 34.32 9.780%* 13t < 2nd < 31 < 4th yeqr
Total 7735.75 199
* p<0.001

The obtained scores on the R-TV and its subscales were also analyzed by using the one-way ANOVA for
independent samples to assess the possible effects of different design fields on participants’ sectioning skill.
The analysis results are presented in Table 10. The scores for the whole test [F(2,197) = 14.280, p < 0.001]
and simple [F(2,197)=12.297, p <0.001], joined [F(2,197) = 9.473, p < 0.001], embedded [F(2,197) = 12.493,
p < 0.001], orthogonal [F(2,197) = 8.778, p < 0.001] and oblique [F(2,197) = 14.325, p < 0.001] subscales
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varied significantly by participants’ department. According to the post-hoc test results (Table 10), the
architecture students significantly outperformed the interior design and city planning students. Also, the SBST
scores of the interior design students were significantly better than those of the city planning students.

Table 10. One-way ANOVA and post-hoc test results for the students’ department

Sum of squares df Mean square F Significant differences
Between groups 136.12 2 68.06 City plannine < Interi
SBST simple ~ Within groups 1090.36 197 5.53 12.297* éeziglfi“frgc htoetare.
Total 1226.48 199
Between groups 93.95 2 46.97 City planning < Interior
SBSTjoined  Within groups 976.92 197 4.95 9.473% de};in?< A;‘ihi tect‘; rg
Total 1070.875 199
Between groups 103.31 2 51.65 . . .
eniiize q Within groups 814.60 197 413 12.493% C(igi‘;f’f‘xi y tle“cttelﬂgr
Total 917.92 199
Between groups 150.01 2 75.00 . . .
Ori}sggnal Within groups 1681.34 197 8.53 8.788* C(igi‘;f‘;“;:i » tle“cttelﬂgr
Total 1831.35 199
Between groups 372.20 2 186.10 . . .
oi}lsiige Within groups 2559.29 197 12.99 14.325% C(;gi‘;f’f‘g‘r% o tle’gteurr‘gr
Total 2931.50 199
Between groups 979.51 2 489.75 City plannine < Interior
SBST total Within groups 6756.24 197 34.29 14.280* Y planning = fnterio
Total 773575 199 design < Architecture
* p<0.001

To determine whether participants’ SBST scores significantly differed between the male and female
participants, the test scores were analyzed by using the independent samples t-test. The analysis results are
presented in Table 11. While the males scored consistently higher than their female peers, the differences in
the scores reached statistical significance only for the simple [t(198)=—2.071, p= 0.040] and embedded [t(198)
=-2.127, p=0.035] subscales.

Table 11. Independent samples t-test results for students’ gender

n Mean SD Mean difference t df p
SBST simple F&‘Zfele 15455 g:gz §j§i ~0.80 —2.071 198  0.040
SBST joined Flf/lrzlaele 15455 g:?é %;ﬁ -0.21 -0.571 198  0.569
SBST embedded Flf/lrzlaele 15455 %g %:(3)(5) -0.71 -2.127 198  0.035
SBST orthogonal Flf/lrzlaele 15455 } é;; g:ég ~0.56 ~1.172 198  0.243
SBST oblique F&rzlaée 15455 g:% i:gg -1.17 ~1.942 198  0.054
SBST total F&n;fée 15455 3:2 2: ﬁ -1.73 ~1.766 198  0.079

CONCLUSION

This study highlights the relevance of spatial ability and skills for academic achievement and learning. The
objectives of this study were both exploratory and confirmatory. Since a psychometrically sound Turkish
version of the SBST was unavailable, the first objective was to translate it. The second objective was to
evaluate the validity and reliability of the Turkish version of the test in a sample of Turkish undergraduates.
Given the absence of evidence on the use of the SBST among environmental design students for whom
sectioning skill is crucial, a sample of architecture, city planning, and interior design students was utilized. In
addition to assessing the adapted test for validity and reliability, another objective was to determine whether
specific student characteristics could explain any marked differences in SBST scores.
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The analyses verified the validity and reliability of the Turkish version of the SBST. The CFA results
demonstrated that items with three different solid types and those with two different cutting planes loaded on
separate factors. These results confirm both the three-factor and two-factor structures of the test, for which its
items were developed and categorized according to the complexity of the sectioned solid and cutting-plane
orientation, and thus the test’s construct validity. Furthermore, students’ perceptions of their spatial ability, or
more specifically, spatial self-efficacy, were significantly correlated with their actual performance on the
SBST. This finding aligns with previous research on spatial self-efficacy (Power et al., 2016; Safadel et al.,
2023; Towle et al., 2005) and provides additional support for the validity of the adapted SBST. The reliability
results suggest that the entire adapted test and its subscales can reliably assess sectioning skill in our sample.
Moreover, the results demonstrated that the adapted SBST was a challenging test for the participants. On
average, our third-stage participants answered roughly 20 of the 30 items correctly. This finding is comparable
with that of Cohen and Hegarty (2012). They found that about 68% of the answers were correct in their sample,
mainly composed of science and engineering students. Apart from the use of the adapted test in environmental
design students, the results point to the importance of boosting students’ spatial self-efficacy. This requires a
holistic approach for improving spatial ability rather than focusing solely on students’ actual ability. In addition
to providing opportunities to develop students’ spatial skills, incorporating educational strategies, such as
offering help and giving positive feedback on students’ performance, can be more beneficial and thus more
appropriate.

The results also indicated that some students were significantly less successful in mentally visualizing the 2D
sections of the 3D solids. The subscale and whole test scores of the students varied significantly by the year of
education. This finding is consistent with those of the earlier studies on the differences in sectioning skills
between experienced and inexperienced students (Berkowitz et al., 2021; Gerber et al., 2019; Tsutsumi et al.,
2005) and the influence of design training and instruction on the development of spatial cognition (Berkan et
al., 2020; Gomez-Tone et al., 2021; Lin, 2016). In addition to student experience, the SBST scores also varied
by gender. Although all SBST scores for male participants were higher than those of their female peers, the
significant differences were limited to the “simple” and “embedded” subscales. These findings offer some
empirical support for the previously reported outperformance of males relative to females in sectioning skill
tests (Berkowitz et al., 2021; Cohen & Hegarty, 2012; Tsutsumi et al., 2005), and they align with Cohen and
Hegarty’s (2012) findings. While the root cause of these differences remains to be elucidated and warrant
further investigation, it has been proposed that the combined effects of various biological, psychological and
societal factors can account for the observed differences in spatial skills and other cognitive abilities (for this
discussion, see Halpern, 2012) and that “the co-construction of gender and spatial ability” can also explain the
gender differences (Bartlett & Camba, 2023). It is important to note that we should not focus solely on these
differences but also on a much more fundamental issue. Given that both genders can benefit from training and
develop their spatial skills equally (Baenninger & Newcombe, 1989; Newcombe et al., 2002; Uttal et al., 2013),
future studies should place a greater emphasis on how to maximize spatial competence in both genders to
facilitate learning and enhance academic performance. Another finding of the present study that warrants
further exploration is the observed differences in SBST performance among students from the three
departments. While it needs to be confirmed, the significant differences between the city planning students
and those of architecture and interior design students may stem from the curricula of the degree programs. In
addition to the compulsory technical drawing and design courses available across all programs, a wide variety
of both compulsory and elective courses in architectural design-related subjects, such as structure and
construction technologies, are offered to architecture and interior design students. Since these extra courses
may have fostered spatial ability development, the SBST performance of the city planning students was found
to be comparatively low. Given the demonstrated relationship between mathematics achievement and overall
SBST score (Cohen & Hegarty, 2012), one reason for the differences between architecture and other
environmental design students may be the admission criteria used for architecture programs in Tiirkiye. Unlike
the interior design and city planning programs, which admit students only based on their university entrance
examination scores, the architecture programs also require students to rank among the top 250,000 examinees.
Since almost one-third of the examination is composed entirely of mathematics questions, architecture students
can be expected to be relatively more successful in mathematics and, thus, in the SBST.
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Several limitations of our study should be noted here and considered in interpreting our findings and planning
future research. Firstly, the study sample comprised environmental design students from a single faculty. To
generalize the findings to other design- and STEM-related disciplines, for which sectioning skill is particularly
important, additional research across diverse samples appears beneficial. Secondly, the sample was composed
mainly of females due to the scarcity of males in those departments. While this imbalance has been reported
in the psychometric assessment of the SBST amongst undergraduate science students (Cohen & Hegarty, 2012)
and thus is not unexpected in design-related disciplines, possible gender effects on the study outcomes should
also be considered and investigated further. Lastly, the development of sectioning skill in our sample was
determined by comparing students” SBST scores across different years of study. Even though this comparison
provides some support for the benefits of training in spatial skills, monitoring students’ progress by measuring
their sectioning skill at multiple points may further improve our understanding of training effects.

Evidently, there is insufficient empirical evidence to fully understand the impact of sectioning skill and other
spatial skills on educational outcomes, or to evaluate the potential use of the SBST for quantifying sectioning
skill across different student populations. Nevertheless, we can draw some conclusions from the existing
findings. Firstly, it can be concluded that SBST’s Turkish version is a psychometrically sound test. Secondly,
some students may encounter greater difficulty visualizing 2D sections of 3D objects than their peers and be
at a greater risk of academic underachievement. Therefore, it can also be concluded that these students need
to be identified and monitored by using standardized instruments, such as the SBST, to take all reasonable
precautions. Thirdly, future attempts to improve students’ spatial self-efficacy can use this version of the SBST
as a diagnostic tool to identify students who are not highly skilled at sectioning and, thus, are likely to benefit
more from educational strategies to boost spatial self-efficacy. Lastly, given that students’ SBST scores varied
significantly by the year of education, sectioning skill can be developed through adequate departmental training
in environmental design students.
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Ozet

Tigmotaksi (thigmotaxis), simnirlara yakin olma tercihi olarak tanimlanabilir. Yiizeylerle
dokunsal temasi iceren tigmotaksi; konfor, navigasyon ve giivenlikle ilgilidir ve mekansal
davraniga baglidir. Bazi calismalar c¢evre topolojisinin hareket ve sosyal davranisi nasil
etkiledigini arastirirken, tigmotaksi iizerine arastirmalar simirhidir. Mimari ortamlardaki
mekansal konumlanma tercihlerinin; bireylerin tigmotaktik egilimleri, algiladiklar1 giivenlik
duygusu ve agorafobiye yatkinliklar tarafindan nasil sekillendirildigi sorusunu bu ¢aligmanin
temel sorusudur. Bu aragtirma, mimari mekanlarda bireylerin konum segimlerini etkileyen
psikolojik yonelimlerin, 6zellikle tigmotaksi ve agorafobik egilimler baglaminda gercek
mekanlarda nasil gozlemlenebilecegini incelemeyi amaglamaktadir. Aragtirmanin kapsami,
kontrollii inga edilmis ortamlarda kapalilik ve agiklik gibi mekéansal ozelliklere verilen
davranigsal tepkilerin incelenmesini igerir. Calismada, {iniversite dgrencilerinden olusan 34
katilimeinin iki farkli sinif ortaminda konumlanma (oturma) tercihleri gézlemlenmis, ardindan
Likert tipi anketlerle tigmotaktik egilim, agorafobi ve giivenlik algilar1 olgiilerek bu
degiskenler arasindaki iligkiler ele alinmistir. Katilimeilarin konumlanma segimleri, psikolojik
tepkileri ve kendi bildirdikleri agorafobi yatkinlik puanlari kaydedilip analiz edilmistir.
Bulgular, katilimcilarin kapali alanlarda daha giiclii tigmotaktik egilimlere sahip olabilecegini
gostermektedir. Mekanin, hareket ve konumlanmayi etkileyebildigi tartigilmistir. Sonuglar,
mekan tasariminda psikolojik ve davranigsal cesitliligin dikkate almmmasi gerektigini
vurgulamaktadir. Tigmotaksi konusun ele alinmasi, 6zellikle acik veya belirsiz sinirl alanlara
duyarli kisiler igin psikolojik olarak destekleyici mimari mekanlar1 yaratabilmesi konusunda
faydali olacaktir.

Anahtar Kelimeler: Tigmotaksi, Mekansal davranig, Algilanan giivenlik hissi, Barmma-
gbzlem kurami, Mimari tasarim

Abstract

Thigmotaxis is the tendency to remain close to environmental boundaries. Involving tactile
interaction with surfaces, thigmotaxis is associated with comfort, navigation, and perceived
safety, and is linked to spatial behavior. While some studies have examined how environmental
topology shapes movement and social behavior, research on thigmotaxis remains limited. The
central question of this study is how spatial positioning preferences in architectural
environments are shaped by individuals’ thigmotactic tendencies, perceived sense of security,
and predisposition to agoraphobia. Accordingly, this research aims to investigate how
psychological orientations influencing spatial choices -particularly thigmotaxis and
agoraphobic tendencies- can be observed in real architectural settings. The scope of the study
includes examining behavioral responses to spatial characteristics, such as enclosure and
openness, within controlled built environments. In this study, the seating (positioning)
preferences of 34 university students were observed in two different classroom settings.
Subsequently, Likert-type questionnaires were used to measure thigmotactic tendency,
agoraphobia, and perceived safety, and the relationships among these variables were analyzed.
Participants’ spatial choices, psychological responses, and self-reported agoraphobia scores
were recorded and evaluated. The findings indicate that participants showed stronger
thigmotaxis in enclosed environments. The results also suggest that spatial configuration may
be associated with movement and positioning patterns. The findings highlight the importance
of considering psychological and behavioral diversity in spatial design. Addressing
thigmotaxis may help create psychologically supportive architectural environments,
particularly for individuals sensitive to open or poorly defined spaces.

Keywords: Thigmotaxis, Spatial behavior, Perceived sense of security, Prospect-refuge
theory, Architectural design
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Deney tasarimini ve siirecinin ilerleyisi asagidaki diyagramda (Tablo 2) gosterilmistir.

Tablo 2. Deney tasarimi ve siireci

Bilesen Aciklama
Ornekleme yontemi Maksatli drnekleme (convenience sampling)
Kaynak Golzar vd., 2022

Katilimc1 grubu

Aragtirmacinin erisiminin kolay oldugu bireyler

Toplam katilimci

34 kisi

Sinif tiirleri

Kapali sinif (A) / Camli siif (B)

Katilimci kodlama

A: 1A-17A,B: 1B-17B

Veri toplama araci

Google Forms cevrim i¢i anket

Olgek tipi 5°1i Likert (1=Kesinlikle katilmiyorum —
5=Kesinlikle katilryorum)
Demografik veriler Yas, cinsiyet

Mekansal veri

Oturma konumu (kroki + gézlem + fotograf)

Deney zamani

Giindiiz

Ortam kosullart Benzer aydinlatma kosullari
Asama Islem Aciklama
1 Ortam hazirlig Swnif krokileri olusturuldu (kolon, kiris yerleri belirlendi,
oturma diizeni kuruldu)
2 Katilimcer alimi Katilimcilar tek tek mekéana alindi
3 Serbest yer secimi Katilimcilardan istedikleri yere oturmalari istendi
4 Bekleme siiresi 2-3 dakika
5 Miidahale durumu Herhangi bir yonlendirme yapilmadi
6 Oturma kaydi Arastirmaci tarafindan konum kaydedildi
7 Kodlama Katilimcilara rastgele sayisal kod + sinif harfi (A/B) verildi
8 Mekansal eslestirme Kodlar kroki {izerinde birebir isaretlendi
9 Gorsellestirme Kenar = yesil, merkez = kirmizi
10 Anket uygulamasi Deney sonrast Google Forms dolduruldu
11 Veri eslestirme Mekansal veri + Ol¢ek verileri birlestirildi

DA

Toplanan anket verileri 2024 Microsoft Excel yazilimi kullanilarak analiz edilmistir. Oncelikle her bir lcek
i¢in ortalama puanlar ve standart sapmalar hesaplanmustir. iki simf ortami arasinda tigmotaktik egilim,
algilanan giivenlik hissi ve agorafobiye yatkinlik puanlariin karsilagtiriimasi amaciyla bagimsiz 6rneklem t-
testi uygulanmigtir. Ayrica, tigmotaktik egilim, giivenlik algis1 ve agorafobi skorlar1 arasindaki iligkileri
incelemek iizere Pearson korelasyon analizi gergeklestirilmistir. Mekansal tercihlere yonelik analiz i¢in her iki
sinifin krokileri hazirlanmis ve katilimcilarin oturma pozisyonlar1 gorsellestirilmistir. Asagida 4 tane 6rnek
bireyin (kapali siifta kenarda oturan, kapali sinifta merkezde oturan, camli siifta kenarda oturan ve caml
sinifta merkezde oturan) (Tablo 3) konum ve dlgek skorlari karsilastirmali olarak degerlendirilmisgtir.

Tablo 3’de sunulan 6rnek karsilagtirmali veriler, sinif ortamlarinda ve mekénsal konum tercihlerine gore
tigmotaksi, agorafobi ve giivenlik hissi skorlarinin nasil degistigini gostermektedir.

Tablo 3. Ornek katilimcilara ait konum, sinif tiirii ve {i¢ 6lgek skorlarmin karsilastirmali dagilimi

Katihmer  Simf Tiirii Oturma Konumu  Tigmotaksi Agorafobi Giivenlik
Kodu Skoru (1-5) Skoru (1-5) Skoru (1-5)
1A Kapali1 Simif Kenar (Yesil) 4.8 3.9 4.5
3B Kapali Siif Merkez (Kirmizi) 2.1 2.2 2.5
2A Caml1 Siuf Kenar (Yesil) 4.5 3.8 4.7
4B Caml1 Siif Merkez (Kirmizi) 2.3 2.4 2.6

Yalnizca 4 katilimciya yer verilmesi, tiim orneklemi temsil eden kapsamli bir veri sunumundan ziyade
arastirmanin temel desenini anlasilir bigimde ortaya koymaya yonelik bir durumdur. Secilen bu dort katilimei,
iki farkl1 mekan tiirii (kapali ve camli sinif) ile iki farkli konumlanma bigimini (kenar ve merkez) temsil eden
yapiy1 yansitmaktadir. Boylece tigmotaktik egilim, algilanan giivenlik hissi ve agorafobiye yatkinlik
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arasindaki iliskiler, karmagik veri seti i¢inde kaybolmadan, kargilastirmali ve kavramsal olarak net bir bigimde
gosterilebilmektedir. Bu tablo analizlerin kendisini degil, elde edilen bulgularin mantiksal Oriintiisiini
somutlastiran aciklayici bir 6rnek sunumudur. Nitekim ¢aligmanin istatistiksel degerlendirmeleri (t-testleri ve
korelasyon analizleri) tiim 34 katilimcinin verileri lizerinden gergeklestirilmis olup, s6z konusu tablo yalnizca
bu genel bulgularin mikro diizeyde nasil tezahiir ettigini gorsellestiren bir arag olarak kullanilmaktadir.

BULGULAR

Bulgular, katiimcilarin sinif ortamina gore (camli simif/kapali smif) verdikleri yanitlarin ortalamalar ve
standart sapmalar1 temel alinarak degerlendirilmistir. Her iki sinif ortamina iliskin olarak uygulanan anketler
sonucunda elde edilen ii¢ temel dlgege (algilanan giivenlik hissi, agorafobiye yatkinlik ve tigmotaktik egilim)
ait ortalama puanlar ve standart sapmalar Gorsel 4 ve Gorsel 5°de sunulmustur. Gorsel 4°de, her bir dlgegin
(algilanan giivenlik, agorafobi, tigmotaksi) camli ve kapali simif ortamindaki ortalama puanlar
gorsellestirilmistir. Gorsel 5°de ise li¢ farkli dlgekteki secilmis maddelere iligkin ortalama puanlar + standart
sapma degerleriyle birlikte gosterilmektedir.

Cam Sinif ve Kapal Sinif icin Olgek Ortalama Puanlar

o _
mmm Cam Sinif
Agorafabi

Kapal Simif

Algilanan Guvenlik

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Ortalama Puan

Gorsel 4. Algilanan giivenlik, agorafobi, tigmotaksi diizeylerinin camli ve kapali sinif ortamindaki ortalama puanlari

Ortalama Puanlar (= Std Sapma)

W

Classroom
Cam Sinif
mmm Kapali Sinif

Ortalama Puan
N

Gorsel 5. Farkli 6lgekler i¢in ortalama puan ve standart sapma degerleri

Bagimsiz 6rneklem t-testi sonuglari, {i¢ farkli maddede camli sinif ve kapali sinif gruplar1 arasinda anlamli
farklarin olup olmadigini test etmek amaciyla gerceklestirilmistir. “Bu mekanda kendimi giivende hissettim”
maddesi i¢in camli sinif (M = 3.91, SD = 0.83) ve kapali sinif (M = 3.54, SD = 0.76) ortalamalar1 arasinda
anlamli bir fark saptanmamustir (t (32) = 1.32, p = 0.196). “Duvar ya da kolona yaslanmak bana daha fazla
giiven verdi” maddesinde kapali sinif (M = 4.00, SD = 1.00) lehine anlaml1 bir fark bulunmustur (t (32) =2.10,
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p = 0.044). “Genis ve agik alanlar beni huzursuz eder” maddesi i¢in ise camli sinif (M = 3.48, SD = 1.16) ve
kapalt stmif (M = 3.81, SD = 1.13) gruplar1 arasinda anlamli bir fark bulunmamstir (t (32) = 1.01, p = 0.32).

Bagimsiz 6rneklem t-testi bulgulari, camli ve kapali sinif ortamlarinin katilimcilarin mekansal deneyimlerine
nasil yansidiginmi karsilastirmali olarak ortaya koymaktadir. Elde edilen sonuglar, iki mekan tiirii arasinda
algilanan gilivenlik hissi agisindan belirgin bir ayrigma olmadigim gostermektedir. Katilimeilar, camli sinifta
kendilerini ortalama olarak biraz daha giivende hissettiklerini ifade etmis olsalar da bu fark istatistiksel olarak
anlamli bir diizeye ulagmamaistir. Bu durum, mekanin seffaf ya da kapali olusunun tek basina giivenlik algisini
belirleyici bir unsur olmayabilecegine isaret etmektedir. Buna karsilik, “duvar ya da kolona yaslanma” ile
iligskilendirilen giivenlik hissinde kapali sinif lehine anlamli bir farklilasma gozlenmistir. Katilimcilarin kapali
sinif ortaminda bu tiir fiziksel sinirlarla temas ettiklerinde kendilerini daha giivende hissettiklerini belirtmeleri,
mekansal ¢evreyle kurulan bedensel iliskinin giivenlik algisin1 giiglendiren 6nemli bir bilesen olabilecegini
diistindiirmektedir. Bu bulgu, ozellikle cevresel psikoloji ve tigmotaktik egilimler baglaminda, smir
elemanlarinin bireyler igin bir tiir korunaklilik hissi yarattigin1 destekler niteliktedir. Ote yandan, genis ve agik
alanlarin huzursuzluk yaratip yaratmadigina iliskin degerlendirmelerde iki grup arasinda anlamli bir fark
ortaya ¢ikmamigtir. Her iki mekan tiirlinde de katilimcilarin benzer diizeylerde huzursuzluk bildirmesi, agiklik
hissinin tek basina kaygi ya da rahatsizlik iiretmedigini, bu alginin muhtemelen baska ¢evresel ya da bireysel
degiskenlerle baglantili olabilecegini gostermektedir. Bulgular mekansal 6zelliklerin kullanici deneyimini ¢ok
boyutlu bigimde etkileyebildigini; 6zellikle fiziksel sinirlarla kurulan temasin giivenlik hissini artirirken,
mekanin agiklik/kapalilik diizeyinin tek basma belirleyici olmadigini ortaya koymaktadir.

Dort madde arasinda gergeklestirilen Pearson korelasyon analizleri sonucunda, “Duvar ya da kolona
yaslanmak bana daha fazla giiven verdi” ve “Bulundugum yer beni fiziksel olarak daha korunakli hissettirdi”
maddeleri arasinda orta diizeyde pozitif korelasyon saptanmistir (r = 0.47, p <0.01). “Ortada ve goriiniir bir
konumda olmak beni rahatsiz eder” ile “Ac¢ik alanlarda kendimi kontrolsiiz hissederim” maddeleri arasinda ise
giiclii bir korelasyon bulunmustur (r = 0.61, p <0.001).

Korelasyon analizi bulgulari, katilimcilarin mekénsal deneyimlerinin yalnizca tekil ifadeler iizerinden degil,
birbiriyle iliskili algi kiimeleri {lizerinden yapilandigin1 gostermektedir. Elde edilen iliskiler, o6zellikle
“korunaklilik” ve “agiklik karsisinda duyulan huzursuzluk™ olmak iizere iki temel deneyim eksenine isaret
etmektedir. ilk olarak, “duvar ya da kolona yaslanmak” ile “mekanin fiziksel olarak korunakl hissettirmesi”
arasindaki orta diizeyde pozitif iliski, giivenlik hissinin dnemli 6l¢iide mekanin fiziksel sinirlariyla kurulan
temas iizerinden iiretildigini diigiindiirmektedir. Bu bulgu, bireylerin yalnizca gorsel ya da genel mekansal
ozelliklere degil, dogrudan bedensel olarak deneyimledikleri sinir elemanlarina duyarli olduklarini ortaya
koyar. Bagka bir ifadeyle, duvar ya da kolon gibi elemanlar yalnizca fiziksel yapi bilesenleri degil, ayni
zamanda psikolojik olarak “dayanak” ve “korunak” islevi goren unsurlar olarak deneyimlenmektedir. Ikinci
olarak, “ortada ve goriiniir bir konumda olma” ile “agik alanlarda kontrolsiiz hissetme” arasindaki giiclii iliski,
aciklik ve goriiniirliik deneyiminin dogrudan bir kirtllganlik algisiyla baglantili oldugunu gostermektedir. Bu
iki ifadenin yiiksek diizeyde birlikte degismesi, katilimeilarin merkezde olmay1 yalnizca mekansal bir konum
olarak degil, ayn1 zamanda maruz kalma ve denetim kayb1 hissiyle iliskili bir durum olarak algiladiklarin
diisiindiirmektedir. Bu baglamda, agiklik yalnizca fiziksel genislik degil, ayn1 zamanda “g6z 6niinde olma” ve
“savunmasizlik” anlamlarin1 da igeren ¢ok katmanli bir deneyime karsilik gelmektedir. Genel olarak
degerlendirildiginde, bu korelasyon oriintiisii mekansal deneyimin iki karsit yonlii ancak birbiriyle iliskili
boyut etrafinda organize oldugunu gostermektedir: bir yanda sinirlarla temasin sagladigi korunaklilik ve
giivenlik hissi, diger yanda ise agiklik ve goriniirliikle birlikte artan kontrol kayb1 ve huzursuzluk algisi. Bu
bulgular, mekan tasariminda yalnizca fiziksel diizenlemelerin degil, bu diizenlemelerin kullanicida uyandirdig
bedensel ve algisal deneyimlerin de belirleyici oldugunu gii¢lii bigimde ortaya koymaktadir.

Korelasyon analizine iliskin sonuglar Gorsel 6’da sunulmaktadir. Sekilde dort siniflama arasindaki pozitif ve
anlamli korelasyonlar izlenmektedir.
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Katilimcilarin mekanlardaki oturma tercihleri, deney sirasinda hazirlanan kroki tizerinde gorsellestirilmistir.
Kenar bolgeleri tercih eden bireylerin tigmotaktik egilim ve giivenlik hissi puanlarmin daha yiiksek oldugu,
merkez bolgeleri tercih eden bireylerin ise bu degerlerde daha diisiik skorlar sergiledigi gézlemlenmistir.
Kapali ve camli sinif ortamlarinda benzer bir riintliniin ortaya ¢ikmasi, mekansal konum tercihlerinin biligsel

siireglerle baglantili oldugunu gosterebilmektedir.
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Gorsel 7 ve Gorsel 8’de sirastyla kapali sinif ve camli simif ortamlarinda katilimeilarin mekéansal konum
tercihleri gorsellestirilmistir. Kenar bolgeleri tercih eden katilimeilar yesil ile, merkez bolgeleri tercih eden
katilimcilar kirmizi ile gosterilmistir.

Bulgular genel olarak degerlendirildiginde, katilimcilarin mekénsal konumlanma tercihlerinin yalnizca fiziksel
diizenlemelerle degil, ayn1 zamanda psikolojik egilimlerle yakindan iligkili oldugu gdriilmektedir.
Katilimcilarin énemli bir kismimin mekanin kenar bolgelerini tercih etmesi, tigmotaktik egilimlerin gercek
mekanlarda da belirgin bicimde ortaya ¢iktigini gostermektedir. Bu tercih, 6zellikle duvar veya kolon gibi
fiziksel sinirlarla temasin, bireylerde korunaklilik ve giivenlik hissini artirmasiyla iliskilidir. Nitekim hem nicel
bulgular hem de mekansal dagilim gorsellestirmeleri, kenar konumlar1 tercih eden bireylerin daha yiiksek
tigmotaksi ve giivenlik algis1 skorlarina sahip oldugunu ortaya koymaktadir. Buna karsilik, merkezi konumlari
tercih eden bireylerin daha diisiik giivenlik hissi ve tigmotaktik egilim sergiledikleri gézlemlenmistir. Ayrica,
aciklik ve goriiniirliik ile iliskili deneyimlerin bireylerde huzursuzluk ve kontrol kaybi algistyla baglantili
oldugu anlasilmaktadir. Camli ve kapali sinif ortamlar1 arasinda bazi farkliliklar gézlenmekle birlikte, mekanin
aciklik/kapalilik diizeyinin tek basina belirleyici olmadigi; bunun yerine, fiziksel sinirlarla kurulan bedensel
iligkinin ve bireysel psikolojik duyarliliklarin mekéansal deneyimi {iizerinde etkili olabilecegini ortaya
konmustur. Bu bulgular, mekéansal davranisin ¢cok boyutlu bir yapiya sahip oldugunu ve tasarim kararlarinin
kullanicilarin algisal ve duygusal ihtiyacglartyla birlikte ele alinmasi gerektigini gostermektedir.

Calismanin pozitif yonleri ve eksiklikleri

Bu caligmanin gii¢lii yonlerinden biri hem nicel hem de mekansal gozlemlere dayanan verilerin bir arada
kullanilarak, tigmotaktik egilim ve mekansal davranislar arasindaki iliskinin ele alinmis olmasidir.
Kullanicilarin mekansal tercihleri konum segimleri iizerinden analiz edilmistir. Bu yontemsel biitiinliik,
calismanin mimarlik ve ¢evresel psikoloji disiplinlerini kesistiren 6zgiin yapisini giiclendirmektedir. Bununla
birlikte, bireylerin yer se¢imi kararlarini etkileyebilecek kisilik 6zellikleri, onceki deneyimleri ya da anlik
duygusal durumlar bu arastirmada kontrol edilmemistir. Bu durum, yorumlarin daha genel egilimler iizerinden
yapilmasina neden olmakta ve bireysel farkliliklarin etkisini goz ardi etme riski tasimaktadir.

Aragtirmanin temel sinirliligi, 6rmeklem biyiikliigiiniin sinirli olusu ve alan ¢aligmasinin yalnizca iki simif
ortaminda uygulanmasidir. Ayrica, veri toplama siireci farkli giinlerde gerceklestirildiginden, cevresel
degiskenlerin sonuglar {izerindeki olasi etkileri tamamen izole edilememistir. Gelecek aragtirmalarda, farkli
yas gruplari ve disiplinlerden bireyleri kapsayan daha genis Orneklemlerle c¢alismak, bulgular
genellenebilirligini artirabilir. Ayrica, farkli mekan tiplerinin (6rnegin ofis, fuaye, kiitiiphane, alisveris merkezi
gibi) incelenmesi ve mekéansal tercihlerin degisken kosullar ile (kalabalik diizeyi, ses yogunlugu, 1sik degisimi
gibi) nasil sekillendiginin arastirilmasi, bu alandaki bilgi birikimini derinlestirecektir. Ayn1 zamanda bireysel
psikolojik degiskenlerin kontrollii bicimde incelendigi yeni arastirmalar, mekan-psikoloji iligskisine dair daha
biitiinciil sonuglar sunabilir.

Arastirma, iki farkli katilimer grubunun farkli mekanlarda gézlemlenmesine dayanan bir between-subject
tasarim ile yliriitiilmiis olup, katilimcilarin mekanlara rastgele atanmamis olmasi, gdzlemlenen farkliliklarin
yalnizca mekéansal oOzelliklerden mi yoksa bireysel farkliliklardan mi kaynaklandiginin kesin olarak
ayristirtlmasini  giiglestirmektedir. Bu durum, o6zellikle kisilik 6zellikleri, kaygi diizeyi ya da mekéansal
aligkanliklar gibi kontrol edilmeyen degiskenlerin sonuglar tizerindeki potansiyel etkisini artirmaktadir.

Karsilastirilan iki sinif ortami yalnizca agiklik/kapalilik bakimindan degil, ayn1 zamanda fiziksel biiyiikliik
(96,5 m? ve 26,80 m?), mekansal hacim ve algilanan yogunluk gibi birden fazla ¢evresel degisken agisindan da
farklilik gostermektedir. Bu durum, ¢aligmada hedeflenen mekénsal degiskenin (seffaflik/kapalilik) diger
fiziksel ~oOzelliklerle birlikte degismesine yol agarak, etkilerin izole bigimde yorumlanmasini
sinirlandirmaktadir. Her ne kadar her iki sinifta da benzer oturma diizenleri bulunmakla birlikte, sandalyelerin
sabit olmamasi katilimcilarin mekansal se¢imlerini daha esnek bi¢imde gerceklestirmelerine olanak tanimas,
bu da bir yandan dogal davranigin gozlemlenmesini desteklerken, diger yandan mekansal yap1 ile davranis
arasindaki iliskinin daha kontrollil bir deneysel ¢ercevede degerlendirilmesini zorlagtirmistir.
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TARTISMA VE SONUC

Bu calismada one siiriilen temel hipotez, bireylerin mekansal konumlanmalarinin davranigsal egilimlerle
iliskili oldugu yoniindedir. Ozellikle ¢evresel sinirlara yakin bolgelerde oturmayi tercih eden bireylerin daha
yiiksek diizeyde tigmotaktik egilim ve giivenlik ihtiyaci sergileyecegi ongoriilmiistiir. Sunulan oturma konumu
gorsellestirmeleri, katilimeilarin biiyiik ¢cogunlugunun mekanin sinirlarinda, 6zellikle arka ve yan duvarlara
yakin pozisyonlarda yer aldigini gdstermektedir. Bu egilim tigmotaksis davraniginin mekansal tercihlere
yansidigini ortaya koymaktadir.

Kapali sinif ve cam sinif ortamlari arasinda yapilan bagimsiz drneklem t-testi sonuglari ¢alismanin hipotezini
destekler niteliktedir. Kapali smifta yer alan katilimcilarin algilanan gilivenlik hissi puanlarinin cam
siniftakilere kiyasla anlamli diizeyde daha yiiksek oldugu goézlemlenmistir. Bu bulgu, mimari agikligin
algilanan giivenligi nasil etkileyebilecegine dair literatiirle uyumludur. Ote yandan, tigmotaktik egilim ile
algilanan gilivenlik hissi arasinda pozitif yonlii, anlamli bir korelasyon bulunmasi; mekansal konumlanmanin
sadece fiziksel degil, ayn1 zamanda psikolojik dinamiklerle iligkili olabildigini gostermektedir.

Hem nicel analizler hem de mekansal dagilim haritalari, ¢alisma hipotezini desteklemektedir. Farkli mekansal
ozellikteki simif tiplerinin psikolojik etkileri, bireylerin giivenlik ihtiyaglar ve gevresel kontrol arayislari
dogrultusunda mekanla kurduklari iliski ile birlikte degismektedir. Ozellikle stmf gibi giinliik ve islevsel
kullanima sahip alanlarda bu egilimlerin gozlemlenebilmesi, mekéan algisinin yalnizca mimari ile degil,
bireylerin biligsel yonelimleriyle de yakin etkilesim i¢inde oldugunu gostermektedir.

Bu aragtirmada ortaya ¢ikan sonuglar, bireylerin sinif ortamlarinda ¢evresel sinirlara yakin pozisyonlar1 daha
cok tercih ettiklerini gostermektedir. Bu egilim o6zellikle tigmotaktik davranisla ilgili 6nceki galigmalarla
ortiismektedir. Ornegin yiiksek anksiyete diizeyine sahip bireylerin sanal ortamlarda bile ¢evresel kenarlara
yonelme egiliminde olduklarmi belirtilmistir (Gromer vd., 2021). Bu bulgu gercek mekanlarda yapilan
gozlemlerimizle de tutarlilik gdstermektedir. Benzer sekilde, tehdit duyarliligi yiiksek bireylerin daha stratejik
ve korunakli alanlara yoneldigini saptanmistir (Brielmann vd., 2022). Bu g¢alismada cam cepheli sinifta
merkezi pozisyonlardan kaginilmasi da bu durumu destekler niteliktedir. Mekansal tercihler yalnizca fiziksel
giivenlikle degil, ayn1 zamanda sosyal etkilesim ve goriiniirliikk gibi faktorlerle de ele alimmalidir. Appleton’un
Barmmma-Gozlem Kuramina gore, giivenlik algisi sosyal uyaricilardan kaginma davranisini da icermektedir.
Bu kuram, mekansal se¢imlerin gorsel hakimiyet ve sosyallik agisindan da degerlendirilmesi gerektigini ileri
siirmektedir. Bireyler hem c¢evreyi gozetleyebilecekleri hem de tehditten sakinabilecekleri pozisyonlara
yonelme egilimindedir. Bu calismada da bazi katilimcilarin merkezi bolgeleri segmesi, gorsel kontrol ve
korunma ihtiyacinin birlikte degerlendirilebilecegini gostermektedir.

Katilimcilarin mekénsal sinir elemanlarina yakin konumlari tercih etme egilimi, tasarim siireglerinde duvar,
boliicli elemanlar veya yar1 kapali oturma diizenleri gibi kenar tanimlayict unsurlarin kullanicilarin algilanan
giivenlik ve konfor diizeylerini artirabilecegini gdstermektedir. Aciklik ile korunma hissi arasinda dengeli bir
mekansal kurgu olusturulmasi, farkli psikolojik egilimlere sahip kullanicilarin mek&m daha rahat
deneyimlemesine olanak saglayabilir. Bu baglamda hem merkezi hem de kenar odakli oturma alternatifleri
sunan esnek yerlesim diizenleri, kullanici ¢esitliligine duyarli tasarim yaklagimlarin1 desteklemektedir. Bu
bulgular 6zellikle sinif, bekleme alani ve yar1 kamusal i¢ mekanlar gibi kullanici davraniglarinin mekéansal
diizenle dogrudan etkilesim i¢inde oldugu ortamlarda 6nem kazanmaktadir. Dolayisiyla, mekénsal tasarim
kararlarina psikolojik ve davranigsal egilimlerin entegre edilmesi, daha kullanici odakli ve destekleyici
cevrelerin olusturulmasina katki saglayabilir.

Bu a¢idan bakildiginda, bu arastirma yalnizca nicel degil, gorsel ve mekansal analizleri de i¢eren katmanl
yapisiyla literatlire katki saglamaktadir. Ayrica duygusal ve gevresel etkenlerin eszamanl etkisine vurgu
yapmasi, ¢alismanin mekansal kararlarimiza iliskin bir yorum sunmasina olanak tanir. Elde edilen bulgular
hem mevcut kuramlarla uyumlu sonuglar ortaya koymakta hem de mekan-psikoloji iligkisine dair yeni bir
gozlem alani agmaktadir. Fakat aragtirma tasarimi goz oniine alindiginda, elde edilen bulgularin nedensel bir
iligkiyi ortaya koymaktan ziyade degiskenler arasindaki oriintiisel iligkileri yansittig1 dikkate alinmalidir. Bu
nedenle sonuglar, mekansal 6zelliklerin bireysel davraniglar1 dogrudan belirledigi seklinde degil, belirli
psikolojik egilimlerle birlikte iliskili oldugu yoniinde yorumlanmalidir.
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