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ABSTRACT

AN ESTIMATION OF NEUROPSYCHOLOGICAL PERFORMANCES
OF ADULT FEMALE POPULATION OF TURKEY

Ergonomic design of human-work and human-technological systems and products
requires data of human cognitive and motor performances, in addition to data of physical
capabilities. As the published research indicates, these performances may vary across the
world populations. Some technologically advanced countries have already developed
normative data for their populations. For the case of Turkey, there are only a few limited
studies which are far from to satisfy the needs of the designers/engineers. Therefore, this study
aims to investigate the cognitive and motor performances of adult female population of
Turkey with the following specific objectives: (i) estimate the neuropsychological
performances for the adult female population of Turkey in four main areas (attention,
concentration and speed, memory and learning, intellectual function and motor function); and
(if) investigate the effects of age, education level, marital status and smoking on the
performances. Cognitive and motor performances are measured by the widely accepted these
neuropsychological tests: Digit Span, Corsi Span, Stroop-Color, Raven, Reaction Time and
Purdue Pegboard. The participants of the study were 251 adult females aged from 18 to 92
with family origins from the seven regions of Turkey. The performance data collected through
the application of six neuropsychological tests were statistically analyzed with respect to the
objectives. The first objective, the estimations of the neuropsychological performances, was
made. The second objective was achieved through the inferential statistics. The results
indicate a significant negative effect of age on all performances. On the other, with increasing
education most performances were increased. Other factors did not show any significant
effect. All six performance measures had strong correlations among themselves. The
comparison results with other nationalities show similarities as well as differences. The

generated data may serve as a norm for clinical as well as ergonomic design applications.



OZET

TURKIYE'NIN YETiSKIiN KADIN NUFUSUNUN NOROPSIYOLOJIK
PERFORMANSININ TAHMINLEMESI

Ergonomi insanlar ve sistem arasinda uyum olarak tanimlanabilir; cihazlar, ortamlar ve
ekipman insan sinirlamalarina uyacak sekilde tasarlanmalidir. Biligsel Ergonomi, insanlarin
biligsel yetenekleri ile cihazlari, ekipmani ve ortamlar1 arasindaki uyuma dayanir.
Ergonominin tasarim prensiplerinde 6nemli bir rolii vardir, bilissel ergonomi ozellikle
karmasik, teknolojik, mobil ve otomatik sistemlerin tasarimi igin diisiiniiliir. Insanim bilissel
yeteneklerine gore iiriin ve sistemler tasarlamak i¢in, toplumlarin normatif verilerine ihtiyag
vardir. Literatiirde farkli {ilkelerde insanlarin biligsel kapasitesini dl¢limleyen ¢aligmalar yer
almaktadir. Ancak Tiirkiye 6zelinde yeterli calismalara rastlanmamustir, 6zellikle tek bir
calismada birden fazla alanda dlgiimleme yapilmamistir. Bu sebeplerden 6tiirii bu caligmadaki
temel amaglar sunlardir; (i) Tiirkiye'nin yetiskin kadin niifusunun bilissel islevlerini 6lgerek
norm verilerinin dort alanda gelistirilmesi (Dikkat, konsantrasyon, hiz; Bellek ve 6grenme;
Entelektiiel islev; Motor fonksiyonlar1) (ii))  Yas, egitim, gelir diizeyi, sigara aliskanligi,
medeni durum faktorlerinin bilissel kapasiteye etkilerini arastirmak. Bu amaglara ulagilmasi
icin, Yaglar1 18 ile 92 arasinda degisen 251 yetiskin kadina 6 farkli noropsikolojik test
uyguland1. Ornekleme, Tiirkiye'nin yedi bolgesinde dogan denekler dahil olmak iizere tabakali
bir sekilde yapildi; kisiler 5 farkli demografik degiskene gore farkli gruplara ayrildilar (Yas,
egitim, gelir diizeyi, sigara aliskanlifi, medeni durum. Ilk amag¢ olan ndropsikolojik
performansin tahminlemesi gergeklestirilmistir. Ikinci amac istatistiksel analiz ile
gergeklestirilmistir. Sonuglar, biligsel yeteneklerin yasla birlikte azaldigin1 ve egitim seviyesi
ile belli bir seviyeye kadar arttigin1 gostermistir. Test sonuglar1 arasinda pozitif korelasyon

bulunmaktadir. Diger iilkelerle karsilastirildiginda benzerlikler ve farkliliklar saptanmistir.
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1. INTRODUCTION

Universal design refers to a process that takes into account the abilities and limitations
of all potential users when developing a product or building an environment. The design of the
user interface and functionality takes the cognitive and physical abilities of people into
account. Especially for designing cognitive work systems and human computer interface
systems, cognitive capacities of populations are essential (Chan et al., 2009). Therefore, for
designing product, user interface or functionality, normative data on cognitive and physical
abilities of people are needed. Cognitive capacities are assessed by neuropsychological tests
(Arancivaa et al., 2012).

Generally speaking, normative neuropsychological studies are performed on English-
speaking Europeans or Americans (e.g., Moering et al., 2004; Monaco et al., 2012; Elst et al.,
2006, and Regla et al., 2013). There are also some studies with Chinese and Spanish speaking
participants (e.g., Chan et al., 2009; Lee et al., 2010; and Choi et al, 2013.). In Turkey, there
are several studies about neuropsychological performances. In one of the studies, Cangoz et al.
(2009) studied trail making test with 484 participants (238 female and 246 male) with age of
50 years old and above. Age, gender and education were found as affecting factors. Another
study is performed with 64 participants (34 female and 30 male) from Bogazi¢i University
students with at least 55 TOEFL score. They again used the trail making test and also the
Stroop color word test (Dugbartey et al., 2000). The study by Aslan and Kudaki (2007) used
the Three Words—Three Shapes Test for people of Turkey. However, putting it all together,
these studies do not provide a cognitive performance database for population of Turkey.

As the literature review shows, the cognitive abilities may vary among populations:
Japanese, American, Chinese, Spanish data are different from each other. So it could be said
that normative data from other nations may not be valid for population of Turkey. This study

Is an attempt to develop normative data on cognitive abilities of adult female population of



31

Turkey and compare the results with available data. In the literature studies also reported the

significant effect of age, gender, and education level on cognitive and motor abilities.

This study considers the female population of Turkey with age 18 and above. Women
from different education levels are selected to participate to the study. This study aims to
develop normative data on cognitive capabilities and motor functions of adult female
population of Turkey in four areas by using neuropsychological tests and investigate the
effects of age, education, income, marital status and smoking habit on the performances.

These four main areas are (Mitrushina, et al., 2005):

(i)  Attention, concentration and speed
(i)  Memory and learning
(iii)  Intellectual function
(iv)  Motor functions

These four main areas are the cognitive abilities of the most frequent concern to
professionals in cognitive Ergonomics (Monaco, et al., 2012). For developing norm data the

most frequently used neuropsychological tests in these areas will be used.

Results of this study will form a database for cognitive capacities and motor functions of
female population of Turkey, so further studies can use this data as a reference for designing
more user friendly products, more functional user interface systems for population of Turkey.
Moreover products and designs that are used by people could be evaluated for accordance of

people’s use in Turkey.
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2. LITERATURE REVIEW

Human behavior has three dimensions; cognition, emotionality and executive functions
(Lezak et al., 2004). Cognitive functions mostly concern about the information processing as
feature of human behavior, emotionality means the feelings that affect the human behavior and
finally executive functions enable a person to engage successfully in autonomous, purposive,

self-serving behavior (Lezak, 1995).

The cognitive functions have greater impact than the other two dimensions in
neuropsychology, since problems of cognitive functions affect humans’ daily life activities
and also these functions are measurable (Lezak et al., 2004). Also cognitive functions like
memory and visuospatial ability have an important impact on people’s ability conducting a
variety of activities ranging from daily living activities to challenging tasks (Grigsby et al.,
1998).

Neuropsychological tests are mostly used for assessing cognitive domains; attention,
memory, language, visual perception and visuospatial ability, motor functions (Hofgren,
2009). Attention is a very important aspect of neuropsychological assessment (Lezak et al.,
2004). 1t is a selective process that aids the brain for concentrating the most critical
information for further processing (Milham, 2003). Tests that are used for measuring attention
generally measure more than attention since attentional tasks extend along with other
cognitive functions like motor functions, memory, speed of information processing and verbal
ability (Strauss et al., 2006).

Memory means system of understanding, saving and recalling the information. It has
several forms like long term (permanent storage of information) and short term memory
(working memory) (Buckner et al., 2000). Working memory means the cognitive function
underlying transient maintenance and online processing of information (Monaco et al., 2012).
In clinical neuropsychology, the most popular tests for assessing verbal and visual-spatial

working memory are the Digit span and Corsi block span tests (Monaco et al., 2012).
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Motor function abilities mean the identification and localization of any stimuli, such as
locating an object or more complex motor function tasks like assembling or drawing objects
(Hofgren, 2009).

These functions are affected by demographic variables like any other cognitive abilities
(Martins et al., 2012). Neuropsychology tries to explain the relationship between brain and
behavior (Kolb and Whishaw, 2003). So for assessing cognitive functions neuropsychological

tests are used.

Findings of the literature review show that different kind of neuropsychological tests
have been used to provide normative data of different populations in order to achieve
functional design. For example, in a study on Chinese sample an automated teller machine
(ATM) is designed by taking into account needs of older adults. Self-Constructed Memory of
Digit Test, Digit Span Test, Visual Span Test, Strop-Color Word Test, Token Test, Symbol
Digit Modalities Test, Purdue Pegboard Test and Pinch Strength Test have been applied to 53
men and 38 female aged above 65 from different education levels. Based on the results, design

principles of modified ATM prototype have been determined (Chan et al., 2009).

In a study of US population, performance of computer mouse tasks was investigated as a
function of age and motor control. Trail Making Test, Digit Span Test, Grooves Pegboard Test
and Block Design Test have been applied to older people to reach design principles. This
study became a reference for design interface to encourage accessibility for older people
(Smith et al.,1999).

In another study of US populations, researchers examined workload as a variable
dependent on individuals' cognitive abilities by using Raven Standard Progressive Matrices
which measures ability of problem solving and intellectual function. Workload during
dynamic decision making in terms of its dependence on both task and cognitive abilities has
been investigated in this study. The results show that high workload is more detrimental in
individuals with low cognitive abilities than in individuals with high cognitive abilities
(Gonzalez, 2005).


http://tureng.com/search/gain%20functionality
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Gonzalez’s study about dynamic decision making and influences of cognitive abilities
on dynamic decision making uses Raven Standard Progressive Matrices for measuring human
cognitive capacity (2005). The study also tries to show effects of cognitive abilities on time
constraints in dynamic decision making situations (Gonzalez, 2005). Also Carpenter et al.
(1990) advice using Raven Standard Progressive Matrices to forecast the capacity to perform
dynamic tasks since this test is used for measuring people’s ability of adjusting new situations,
solving problems and conducting objectives in their working memory. Yu and Gonzalez
(2013) measured working memory and show the effect of working memory on decision

making by using data from Corsi Block Tapping Test.

Stroop Color-Word test is used for measuring peoples’ selective attention, control,
information processing speed, cognitive flexibility and short administration time, in a study in
US the results from this test is used for modifying automatic processes for older adults
(Rogers and Fisk, 1991). Also, there is a study that gives design advices for virtual keyboards
by using data from cognitive tests like Reaction time, Reverse Digit Span, Digit Symbol
Substitution, Digit Symbol Substitution Recall tests (O’Brien et al., 2008).

In a study by McBride et al. (2011), digit Span test is used for measuring short term
working memory. The results of the test provide information about how individuals, younger
and older, interacted with an imperfect automated system like the impact of workload on
performance and automation use. According to digit span test results design principles have
been determined in Atlanta.

In conclusion, from these studies it could be assumed that while developing new
technologies, designing ergonomic products, human computer interfaces and also new
software (e.g., decision making tools), information on cognitive capabilities and motor

functions of people have an important role to play.

In Table 2.1, there is a list of studies that provides normative data for different cognitive
tests from different countries. The list also includes detail information of the studies. The

source of the study, subjects’ sample size, population and detail information about sample are
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given. Also main measurements and instruments that are used for developing normative data

and dependent and independent variables which are used for statistical analysis are given too.



Table 2.1. Summary of studies in the literature.

SOURCE POPULATION [SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Shiao-Ling and Tori (2007) | Chinese Total: 324 Five Digit Test o Time+ number of errors e Age
Male: 180 Fuld Object Memory e Number of true recall e Gender
Female: 144 | Symbol Digit Modalities Test eTotal number of correct|eEducation
responses
Trail Making Test o Time to complete test
Color Trails e Time to complete test
Verbal Fluency Test (Animal Naming) | e Number of animals
WAISRC Digit Span o Length of digits
Chan et al. (2009) Chinese Total: 91 Self-Constructed Memory of Digit [ e Number of digits recall e Age
Test
Male: 53 Digit Span Test o L ength of digits eEducation
Female: 38 Visual Span Test e Length of sequence

Stroop-Color Word Test
Token Test

Symbol Digit Modalities Test

Purdue Pegboard Test

e Error, response time
e Correct answers

eTotal number of correct
responses

o Number of pins

Moering et al. (2004)

Afro-American

Total: 236
Male: 108
Female: 128

Stroop Color and Word Test (Golden)

eError
e Response time

e Age
e Gender
e Education




Table 2.1. Summary of studies in the literature (cont.).

SOURCE POPULATION |SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Elst et al. (2006) Dutch Total: 1856 | Stroop Color-Word Test e Error e Age
e Response time e Gender
eEducation
Rognonia et al. (2013) Spanish Total: 179 Stroop Color Word Test (Golden) eError o Age
e Response time e Gender
e Education
Tower Of London-Drexel University | e Total moves and latency
Test Problem Solving time
Dugbartey et al. (2000) Turkish Total: 64 Color Trails Test o Time to complete test
Male: 30 Trail Making Test e Time to complete test
Female: 34 Stroop Color Word Test (Golden) e Error
e Response time
Symbol Search Subtest From The | e1Q score
Wechsler Intelligence Scale For
Children
Controlled Oral Word Association | e number of words
Test produced
Symbol Subtest From The Wechsler | e 1Q score
Adult intelligence Scale-Revised
Karakas et al. (1999) Turkish Total: 395 Stroop test TBAG Form eError
e Response time




Table 2.1. Summary of studies in the literature (cont.).

SOURCE POPULATION |SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Jormet al. (2004) Australian Total: 7485 | California Verbal Learning Test o Correct answers e Gender
Digit Span Backwards o Length of digits o Mediated effects
Symbol-Digit Modalities Test e Correct responses
Spot-The-Word o Correct answers
Reaction Time ® Average time
Mccury et al. (2001) Japanese Total: 201 Wais-R Digit Span o L ength of digits e Gender
American
Trail Making Test o Time to complete test e anguage
Purdue Pegboard Test o Number of pins e Age
Finger Tapping e Total number of taps for
the six ten-second periods
for each hand
Lee et al. (2010) Chinese Total: 475 The Digit Span Test (Dst) o Length of digits e Gender
341 adoles. Symbol Digit Modalities Test (Sdmt), | eCorrect responses e Education
Male: 164 The Stroop Color-Word Test, e Error, Response time e Age
Girl: 177 Trail Making Test (Tmt) e Time to complete test
134 adults The Chinese Rey Auditory Verbal | e Correct answers
Learning Test (C-Ravlt)
Male: 59 Aggie Figure Learning Test (Aflt) o Correct answers
Female: 75 The Word Fluency Test (Wft) e Number of words
produced
The Design Fluency Test (Dft) o Number of design
produced




Table 2.1. Summary of studies in the literature (cont.).

SOURCE POPULATION [SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Monaco et al. (2013) Italian Total: 362 The Digit Span o Length of digits e Gender
Male: 187 Corsi Span eMaximum number of | eEducation
blocks
Female: 175 | Both Forward And Backward Version e Age
Llina's-Regla et al. (2013) | Spanish Total: 2151 [ The Stroop Color And Word Test | eError e Age
(Scwt) Golden Version e Response time e Education
e Gender
¢ Main language
Lynn and Irwing (2008) The Digit Span Test | e Number of digits e Age
Mental Arithmetic (Wechsler e Education
Intelligence Tests For Adults And For e Race
Children)
Ludwig, et al. (2010) French Total: 228 Stroop Color Test (Comparison Of | eError o Gender
Two Version -A Standard Blocked | e Response time e Age
Paper-And-Pencil Version And A o Types of test
Computerized item-By-item One.
Letie et al. (1999) Brazilian Total: 92| The Video-Recorded Stroop Color-|eError e Gender
Male: 39 [Word Test e Response time o State-trait
Female: 53 anxiety score




Table 2.1. Summary of studies in the literature (cont.).

SOURCE POPULATION [ SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Tomaszewska et al. (2008) | Polish Total: 200 | Stroop Color Test | e Response time eEducation
Female: 100 | Trail Making Test e Age
Male: 100 N-Back Test e Gender
Bayard et al. (2011) French Total: 244 The Stroop Color-Word Test-Victoria | e Error e Age
version (VST) e Response time e Education
Choi et al. (2013) Korean Total: 784 Digit Span Test o Length of digits e Age
Male: 266 e Education
Female: 518 e Gender
Fine et al. (2012) USA Total: 680 California Verbal Learning Test-11|eCorrect answers e Age
Short Form
Letter fluency task (words that start | e Number of words | e Education
with the letter “‘F’’ over a 1-minute | produced
interval)
Category fluency task (vegetables |eNumber of words

over a 1-minute interval)

Digit Span Test

produced

o Length of digits




Table 2.1. Summary of studies in the literature (cont.).

SOURCE POPULATION [ SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Woods et al. (2010) USA Total: 31 Digit Span Test e Length of digits
Male: 16
Female: 15 Hopkins Verbal Learning Test e Correct items
Benton Visual Retention Test e Correct items
New Zealand Total: 763 Digit Symbol Test e Correct answers
National Adult Reading Test o Correct pronunciation
Yang et al. (2012) Taiwan Total: 888 Digit Span Test o L ength of digits e Age
e Gender
e Education
Wechsler (1997) USA Total: 2450 Digit Span Test o Length of digits e Age
e Gender
Kessels et al. (2008) Dutch Total: 246 Corsi block-tapping task o Length of sequence e Age
Male: 112 Digit Span Test o Length of digits

Female: 134




Table 2.1. Summary of studies in the literature (cont.).

SOURCE POPULATION | SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Piccardi et al. (2008) Italian Total: 75 Standard Corsi Span o Length of sequence e Gender
Male: 40 Modified Corsi Span elLength of sequence and
correct recall
Female: 35
Pagulayan et al. (2007) USA Total: 340 Corsi block-tapping task oL ength of sequence e Age
Male: 148 The Peabody Picture Vocabulary Test- | e Correct answers e Gender
Revised
Female: 192
Elementary
school: 174
Middle school:
72
Undergraduate
94
Postma et al. (2004) Holland Total: 64 Corsi block-tapping task oL ength of sequence e Gender
Male: 32

Female: 32




Table 2.1 Summary of studies in the literature (cont.).

SOURCE POPULATION [ SAMPLE TEST(S) RESPONSE INDEPENDENT
SIZE VARIABLE(S) VARIABLE(S)
Martins et al. (2013) Portuguese Total: 479 The Stroop test (1935 version) e Correct responses e Age
Male: 172 Digit span forward and backward o ength of digits e Education
Female: 307 Symbol Search o Correct answers
Trail Making Test o Time to complete test
The Matrix Reasoning o Correct answers

Semantic (Foods and Animals) and [ e The maximum number of
phonemic (Letter ““P’”) verbal fluency | items
tasks




Table 2.1. Summary of studies in the literature (cont.).

SAMPLE RESPONSE INDEPENDENT
SOURCE POPULATION | g zg TEST(S) VARIABLE(S) VARIABLE(S)
. . . . . . e Time
Nissan et al. (2013) Scottish total: 150 Simple Reaction time test Number of errors o Age
o Age
Van Dyck et al. (2008) USA total:36 Simple reaction time e Time Education
level
. . Simple reaction time . o Age
Cinaz etal. (2012) German total: 20 Wearable reaction time test s Time Hand Load
. . . . . . . e Time
Ritesh and Tejas (2012) Indian total:50 Simple Reaction time test Number of errors
Padilla-Medina et al. (2013) | Mexican total:28 Simple Reaction time test s Time ¢ Age
Number of errors Diabetes
o Age
. . . . S e Time Gender
Gentier et al. (2013) Belgian total:37 Simple reaction time Number of errors Obese/health
y
o Age
. ) . L o Time Gender
Jakobsen et al. (2010) Danish total:200 Simple reaction time Number of errors Patient/healt
hy
o Age
. ) . S e Time Gender
Anstey et al. (2007) Australian total: 489 Simple reaction time Number of errors Patient/healt
hy
o Age
Gender
Howley et al. (2012) Irish total:57 Simple reaction time e Time Genetic
disorder/heal
thy




Table 2.1. Summary of studies in the literature (cont.).

SAMPLE INDEPENDENT

SOURCE POPULATION | 2|5E TEST(S) RESPONSE VARIABLE(S) |\ AR | ABLE(S)

Mackintosh and - Bennett | o, ;o1 total:97 Raven Test * Number of correct Gender

(2005) answers

Dobrean et al. (2005) Romanian total: 2755 Raven Test * Number of correct e Age
answers

Bass (2000) Africa total :380 Raven's Color * Number of correct © Age
answers Grade

Raven (2000) USA total: 3464 Raven's Progressive Matrices * Number of correct © A
answers Ethnicity

Tiffin and Asher (1948) USA total:7814 Purdue Pegboard Test e Number of pins e  Gender

Garner and Broman (1979) | USA total:1334 Purdue Pegboard Test e Number of pins ° éggder

Hamm and Curtis (1980) | USA total :340 Purdue Pegboard Test Number of pins ’ éggder
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2.1.Test Types

2.1.1. The Digit Span Test

The Digit Span test is most popular test for determining the span of immediate recall
(Casanova, et al., 2009). Digit Span is used for determining attention, concentration, and
short-term memory of subjects (Hsieh and Tori, 2007). Digit span includes both attention and

memory task (Casonova, 2009).

Backward version of the digit span test consists of working memory task, mental
tracking task and verbal, visual processes (Larrabee and Kane, 1986). The result of the test is a

single number, and this number refers to the subject’s Digit Span (Casanova, et al., 2009).

In Table 2.2., the Digit Span test results of different populations are listed. The
independent and response variable values (number of digits) of both Digit span forward and

backward tests are given.

Normative data on neuropsychological tests for Chinese people is rare (Lee et al.,2002).
Chinese researchers believe Chinese population has different cognitive capabilities from the
Western societies (Lee et al.,2002). All variables age, gender and education are considered at
the studies. But only age and education are importantly related to cognitive performance,
gender has a medium effect on elderly group’s cognitive performance (Hsieh and Tori, 2007).
Age, gender and education do not have an interaction in all studies. Education is related to

digit span results (Lee et al.,2002).

In a study of US sample, age and education had a significant effect on Digit Span test

performance. On the other hand gender did not have any significant effect (Fine et al., 2012).
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SAMPLE RESULTS
SOURCE POPULATION SIZE TEST TYPE | INDEPENDENT VARIABLES (number of digits)
mean S.D
forward . 7.85 1.21
142 backward age mean: 35.77 years v 144
forward . 7.55 1.05
Hsieh and Tori Chinese n backward age mean:52.65 years 4.06 1.24
(2007) 68 forward age mean:69.27 years | 7.49 1.29
backward gender male 3.82 1.29
43 forward age mean:69.27 years | 7.4 1.03
backward gender female 3.42 1.45
Chan et al 90 total 7.28 1.3
(2009) " | Chinese 38 forward education | high 7.92 1.12
52 low 6.81 1.22
age ?noe;IZeS R 2.31
2404 backward
gender 20-25 years | ¢ 5o 296
female
Jorm et al . age ﬁnoz;ﬁf Y 533 2.36
(2004) Australian 2530 backward gender 2044 years
5.1 2.23
female
age ?noe;IiAf s 2.26
2551 backward
gender 60-64 years 475 292
female
forward and
Mccury et al. | Japanese 120 backward age 70-79 years 118 35
(2001) American forward and
81 backward age 80 + years 104 2.3
forward 6.47 0.94
50 backward | 2o 20-30 years 5.07 1.25
forward 6.38 1.09
58 backward age 31-40 years 5.16 1.04
forward 6.12 1.15
50 backward age 41-50 years 4.68 1.04
forward 5.8 0.95
Monaco et al. | . - 50 backward age 51-60 years 4.66 1.24
(2013) forward 5.7 0.92
54 backward | 2% 61-70 years 415 091
forward 5.39 0.86
50 backward | % 71-80years 3.92 0.98
forward 4.92 0.81
50 backward | °2¢ 81-90 years 36 0.67
forward 5.84 1.09
362 backward age total 4.47 1.19




Table 2.2. Digit Span Test studies in the literature (cont.).

RESULTS
SOURCE |POPULATION |SAMPLE | TEST INDEPENDENT VARIABLES (number of digits)
SIZE TYPE
mean SD
forward age mean :12.33 8.89 0.88
28 education | 7 years
backward | gender male 6.14 1.86
forward age mean :12.43 8.17 14
29 education | 7 years
backward | gender female 6.38 1.28
forward age mean :12.50 9.14 1.48
23 education | 7 years
backward | gender male 5.48 181
forward age mean :12.71 8 1.22
21 education | 7 years
backward | gender female 5.05 1.32
forward age mean :14.15 9.03 0.97
32 education | 9 years
backward | gender male 6.91 1.78
forward age mean :14.17 9.15 117
27 education | 9 years
backward | gender female 6.44 15
forward age mean :14.58 8.78 0.81
18 education | 9 years
backward | gender male 5.38 1.62
forward age mean :14.95 8.24 1.2
38 education | 9 years
Lee ot ) backward | gender female 5.03 155
al. (2010) Chinese
' forward age mean :16.03 9.44 1.25
36 education | 11 years
backward | gender male 7.53 1.68
forward age mean :16.06 8.97 0.87
31 education | 11 years
backward | gender female 6.52 1.57
forward age mean :16.72 8.78 1.55
27 education | 11 years
backward | gender male 6.3 1.66
forward age mean:16.38 8.58 154
31 education | 1lyears
backward | gender female 5.45 181
forward 8.86 1.24
134 o ation | ot
backward | fucation 6.39 173
u forward age 20-46 years 7.86 1.29
backward education | <9 years 515 114
5 forward age 20-46 years 8.92 1.21
backward education | 9-13 years 6.2 17
6 forward age 20-46 years 9.12 1.16
backward education | >13 years 6.93 164
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RESULTS
SAMPLE | TEST (number of
SOURCE POPULATION SIZE TYPE INDEPENDENT VARIABLES digits)
mean S.D
forward age 60-74 years 3.89 2.15
9 education | 0-3 years
backward gender male 3.56 0.88
forward age 60-74 years 5.52 2.48
60 education | 4-9 years
backward gender male 4.47 1.56
forward age 60-74 years 7.58 2.49
109 education | >10 years
backward gender male 5.42 1.55
forward age 60-74 years 3.66 1.73
101 education | 0-3 years
backward gender female 2.86 1.43
forward age 60-74 years 4.93 2.02
167 education | 4-9 years
backward gender female 4.12 1.46
forward | age 60-74 years 6.86 2.02
116 backward education | >10 years 5.05 154
Choi et al. (2013) | Koreans gender female
' forward | age 75-90 years 4.13 1.13
8 education | 0-3 years
backward gender male 3.13 1.46
forward age 75-90 years 5.2 2.1
41 education | 4-9 years
backward gender male 4.27 1.38
forward age 75-90 years 6.28 1.96
39 education | >10 years
backward gender male 5.23 1.75
forward age 75-90 years 3.04 1.21
53 education | 0-3 years
backward gender female 2.55 1.15
forward age 75-90 years 4.58 2.17
53 education | 4-9 years
backward gender female 3.94 1.46
forward age 75-90 years 6.25 2.84
28 education | >10 years
backward gender female 4.94 1.88
Woods et al. forward | age mean:46.5 years 6.35 1.15
(2010) New Zealand 763 backward | education | mean:12.5 years 4.61 1.22
. forward | total 7.63 1.44
Yangetal. (2012) | Taiwan 1658 backward | education | 6-16 years 5.21 1.8
Woods et al. | American 31 forward | age mean:26 years 7.36 0.88
(2010) (UsA) backward | education | mean:14.8 years 5.8 1.42
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RESULTS
SOURCE POPULATION SAMPLE | T=T INDEPENDENT VARIABLES (number of digits)
mean S.D
260 forward age 85-86 years 7.6 2.1
backward gender female 6.1 2
forward age 85-86years 7.6 2
143 education | <12 years
backward gender female 6.1 1.9
forward age 85-86 years 7.6 2.2
117 education | >12 years
backward gender female 6.1 2.1
279 forward age 87-89 years 7.4 1.9
backward gender female 6 2
forward age 87-89 years 7.3 2
Fine et al . 148 education | <12 years
(2012) American (USA) backward gender female 5.8 2
forward age 87-89 years 7.5 1.9
131 education | >12 years
backward gender female 6.4 2
141 forward age 90-95 years 7.5 2.2
backward gender female 5.9 2.8
forward age 90-95 years 7.4 2.2
89 education | <12 years
backward gender female 5.6 1.7
forward age 90-95 years 7.8 2.3
52 education | >12 years
backward gender female 6.2 2
forward 6.1 1.3
37 backward age 50-59 years 78 13
forward 5.7 1.2
Kessels et al. | . 112 backward age 60-69 years 4.3 1.2
(2008) forward 55 1.1
81 backward age 70-79 years 7 12
forward 5.6 1.1
16 backward age 80 + years 43 1.1
. forward 6.43 1.36
Wechsler (1997) | American (USA) 2450 backward age 16-89 years 77 143
" forward age 60-65 years 4 1
backward education | 0-3 years 3 1
- forward age 60-65 years 5 1
backward education | 4 years 3 1
- forward age 60-65 years 6 1
backward education | 5-9 years 4 1
n forward age 60-65 years 6 1
education | >9 years
Martins et al. backward y 4 1
(2013) Portuguese ; | . 1
36 orwar age >65 years
backward education | 0-3 years 3 1
108 forward age >65 years 5 1
backward education | 4 years 3 1
5 forward age >65 years 5 1
backward education | 5-9 years 4 1
" forward age >65 years 5 1
backward education | >9 years 4 1




Table 2.2. Digit Span Test studies in the literature (cont.).
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RESULTS
SOURCE POPULATION | SAMPLE | TEST INDEPENDENT VARIABLES (number of digits)
SIZE TYPE
mean SD

forward age mean :12.33 years 8.89 0.88
28 education | 7 years

backward gender male 6.14 1.86

forward age mean :12.43 years 8.17 1.4
29 education | 7 years

backward gender female 6.38 1.28

forward age mean :12.50 years 9.14 1.48
23 education | 7 years

backward gender male 5.48 1.81

forward age mean :12.71 years 8 1.22
21 education | 7 years

backward gender female 5.05 1.32

forward age mean :14.15 years 9.03 0.97
32 education | 9 years

backward gender male 6.91 1.78

forward age mean :14.17 years 9.15 1.17
27 education | 9 years

backward | gender female 6.44 15

Lee et al. (2010) | Chinese

forward age mean :14.58years 8.78 0.81
18 education | 9 years

backward gender male 5.38 1.62

forward age mean :14.95years 8.24 1.2
38 education | 9 years

backward gender female 5.03 1.55

forward age mean :16.03years 9.44 1.25
36 education | 11 years

backward gender male 7.53 1.68

forward age mean :16.06years 8.97 0.87
31 education | 11 years

backward gender female 6.52 157

forward age mean :16.72years 8.78 1.55
27 education | 11 years

backward gender male 6.3 1.66

forward age mean :16.38years 8.58 1.54
31 education | 11 years

backward gender female 5.45 1.81




52

A comparative study of 1658 Chinese of Taiwan with 16 to 84 years had found that the
digit span scores of Chinese of Taiwan differ from US population; Taiwan sample has better

results in the longest forward span than the USA sample (Yang et al., 2012).

Studies in Korean population are limited. Basically they aim to explore the effect of
demographic variables on Digit Span test scores of Korean population (Choi et al., 2013). A
large sample of elderly people is used for research, only healthy participants are included
(Choi et al., 2013). The study shows that age, gender and education have an important effect
on performance of digit span test for both forward and backward versions. The results indicate
that working memory capacity and attention are affected by age, gender and education.

In Europe, there are studies on different populations. For example, Monaco et al. (2012)
developed Italian population norms for digit span forward and backward tests, conducting
tests on a large sample form different age groups. The results of the study shows that age is
negatively related to performance of both forward and backward digit span test, education has
positive effect on performance of subjects and finally gender does not affect digit span scores
(Monaco et al., 2012).

Elderly Dutch population was investigated for digit span backward and forward tests
with 246 participants (Kessels et al.,2008). As a result of this study no gender effect was
found on the forward and backward Digit Span performance, negative correlation between age
and digit span performance is found and education has positive correlation. However
according to the study gender differences on this type of spatial memory task can only be
shown in very large sample sizes. This study compared also Digit Span backward and forward
tests; and it could be said that the Digit Span backward is more difficult than the forward task.
Because the forward and backward Digit Span might include different cognitive operations
(Kessels et al.,2008).

Most of the studies about digit span performance focus on older age groups. In Portugal,
Martins et al. (2013) tested old and low educational (64% female, mean age 66.4 years) 479

Portuguese subjects for developing norms for Digit Span Test. 13 measures of cognitive
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function (Trail Making Test, Symbol Search, Matrix reasoning; Semantic and phonemic
verbal fluencies, Stroop test, and digit span) are conducted on a sample of 479 adults.
Independent variables as age, gender, and education were examined within each age group;
age shows less variance than education (Martins et al., 2013). Gender has different effect on
performance of Digit Span Test; women had an importantly better performance on Digits Span

forward and backwards.

In Australia, gender differences in cognitive abilities were investigated with a very large
sample of Australian subjects from different age groups from 20 to 64 (Jorm et al.,2004). They
only conducted Digit Span backward test and considered gender and age effect on cognitive
performance. According to this study, males performed better on Digit Span Backward, but
they also focus on a range of socio demographic, health state, and health habit variables as
possible mediators of these gender differences, like education, non-English speaking
background, depression, alcohol use or physical activity level (Jorm et al.,2004). The result of
the study shows that if mediating variables were controlled, gender differences would not

affect the performance of Digit Span backward test (Jorm et al.,2004).

Mccury et al. (2001) conducted a study to investigate the influence of age, education,
gender and spoken language on cognitive abilities in a moderate sample of elderly Japanese-
American adults. The population of the study consisted of persons with age 65 or older, who
were at least 50% Japanese. As a result, older age was correlated to lower Digit Span scores.
Moreover, female subjects showed better performance on Digit span test. Education and

spoken language did not have a significant effect on performance of digit span test.

In Turkey, Karakas et al. (2002) studied Visual Aural Digit Span Test—Revised, with
1856 subjects from different age. Age and education were found significant factors for Digit

Span test performances.
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e Both in Eastern and Western society’s normative data for Digit Span Forward and
Backward test are developed. They have different norm values. Generally speaking,
Eastern Societies’ Digit Span test performances were better than Western societies.

e Age, Gender, Education factors are considered as independent factors. In general,
age and education have effect on results. Age has a negative effect, education has a
positive effect. In case of gender, the results are conflicting.

e In Turkey there is only one study and this study used only visual aural digit span
test. Age and education were found significant for result, age has shown a negative

effect but education has shown a positive effect on the test performance.

2.1.2. The Corsi Span Test

Spatial memory is described as the ability of storing information about spatial features of
the environment, and recalls this information, this type of memory is essential for everyday
tasks, because it helps us remembering the locations of objects (Postma et al., 2004).

Corsi Span Test is also called as Location Memory Test in literature. The Corsi span test
is often used for determining verbal and visual-spatial short-term memory and learning,
differently form the digit span test, the Corsi span test measures the ability of reproducing a
sequence of locations (Monaco et al.,2012). Like the digit span test Corsi span test has
backward and forward versions, the response variable of the tests is the maximum length of
sequence that subject recall (Kessels et al.,2008). Forward versions of Corsi Span, in which
sequences of items of increasing length have to be reproduced in the order they were
presented, is used for determining operating of the working memory material-specific slave
systems, the backward Corsi Span, in which sequences of items have to be reproduced in the

reverse order, is used for evaluating Central Executive resources (Monaco et al.,2012).

There are some studies for providing normative data for Italian, USA and Dutch people.
One of the studies researched how the order in which information is presented affects when a
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person decides to stop performing a task by using the Corsi Span test results (Yu and
Gonzalez, 2013).

In Table 2.3, The Corsi Span test results of different populations are listed. The
independent variables and response variable values (length of sequence) of both Corsi span

forward and backward tests are given.

A study about Italian population included, 362 healthy Italian subjects with age 20 to 90
years. Both forward and backward version of the test are conducted, and the results of the tests
shows that with increasing age performance in all tasks decrease, but education has a positive
effect on the performance of Corsi span backward test (Monaco et al.,2012). This study also
compared The Digit Span test and Corsi Span test. According to results of the study, subjects’
forward span was larger in the Digit Span task than the Corsi task and backward span was
smaller on the Digit task than the Corsi backward span (Monaco et al.,2012).

In Dutch population, the author conducts a standardized backward test with 246 healthy
older adults from age 50 to 92 (Kessels et al., 2008). They also compare the results with the
Digit test results. The effects of independent variables examined and it shows that there is no
gender effect on Corsi Span forward and backward tests, but age has small negative effect on
the results of Corsi backward test. Education level had positive effect on Corsi forward task
performance (Kessels et al., 2008). When authors compared Corsi forward and backward test
results, it seems the forward and backward conditions were equally difficult, scores are not
different and according to this they claim that the Corsi forward and backward conditions rely

on the same cognitive process (Kessels et al., 2008).



Table 2.3. Corsi Span Test studies in the literature.

RESULT
SAMPLE | TEST (length of
SOURCE POPULATION SIZE TYPE INDEPENDENT VARIABLES sequence)
MEAN | SD
forward 6 1.09
50 backward | °%¢ 20-30 years 5.24 0.9
forward 5.94 1.06
58 backward | “9° 31-40years 538|114
forward 5.5 1.02
50 backward | °9° 41-50 years 47 0.91
forward 5.56 1.02
. 50 backward | 29° 51-60 years 5.04 1.05
Monaco et al. (2012) Italian
54 forward age 61-70 vears 5.17 0.98
backward 9 y 4.66 0.95
forward 5.02 0.75
50 backward | 2% 71-80 years 443|084
forward 4.42 0.89
50 backward age 81-90 years 35 1
forward 5.38 1.09
362 backward | “9° total 472|113
forward 5.3 0.7
37 backward age 50-59 years 35 11
112 forward age 60-69 years 5 08
backward 5.1 1.1
Kessels et al. (2008) Dutch
81 forward age 70-79 vears 5.2 0.8
backward 9 Y 49 1.1
forward 4.8 0.8
16 backward age 80 + years 4.6 0.9
age mean:23.1 years
40 forward education | 13 years | 5.28 0.88
. . . gender male
Piccardi et al. (2008) Italian age mean-23.26 years
35 forward education | 13 years | 4.38 0.82
gender female
education | Grade 1
26 forward age mean:7 years 5 0.8
27 forward education Gradej 2 59 1
age mean:8.1 years
24 forward education Gradg 3 55 1
age mean:9 years
education | Grade 4
24 forward age mean:10 years 6 11
. education | Grade 5
Pagulayan et al. (2007) | American (USA) 26 forward age mean-11 years 6.3 0.9
27 forward education Grade. 6 63 09
age mean:12.2 years
3 forward education Grade. 7 6.4 09
age mean:12.9 years
education | Grade 8
40 forward age mean:13.9 years 6.9 11
education | Grade 13+
91 forward age mean:21.7 years 71 1
32 forward | 396 | mean: 214 years g0 f11
Postma et al. (2004) Netherland g ; I E venrs
32 backward | 29 ; D YRS ig75 1098
gender female

56
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Another study on Dutch population showed that males have better performance than

females in an object location memory task (Corsi Block Tapping test) (Postma et al., 2004).

An ltalian study investigated gender difference and for that purpose Corsi Block-
Tapping test (CBT) is used for test locations and route memories. Their results showed that
males have better performance for both forward and backward task, females have a more

homogeneous pattern of memory (Piccardi et al., 2008).

e Age, education and gender affects are investigated. Age generally has negative effect
on results. But education has positive correlation. Gender factor has conflicting
results.

e In Turkey, there is no study about Corsi Span Test.

2.1.3. Stroop Color and Word Test

The Stroop Color and Word Test (SCWT) is commonly used in neuropsychological
assessment to evaluate the cognitive functions of attention control, information processing
speed, selective attention and cognitive flexibility (Llina's-Regla et al., 2013). Generally this
test is preferred for its short administration time and sensitivity for evaluating cognitive
functions (Rregard, 1981).

Most of the clinical studies prove that subjects who have diseases like schizophrenia,
depression, attention deficit with hyperactivity disorder, Parkinson’s disease, chronic
alcoholism, head trauma, child focal benign epilepsy, and dementia, among others, do not
perform well on the Stroop Color Word Test (Lezak et al., 2004).

There are a number of versions of Stroop test. These versions differs in the number of
cards, items on the cards, in the size and presentation of stimuli cards, applying procedure, the

method of scoring, and the normative data calculation. Some studies collect and show
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normative data for errors scores of items and only some of the versions correct for generalized

slowing on the interference condition (Bayard et al., 2011).

Although there are different versions of the Stroop test, the basic paradigm has not
changed (Elst et al.,2006). The basic paradigm of the test is performance of an individual on a
simple task and its comparison with his or her performance on an analogous task in which a
habitual response needs to be suppressed in support of an unusual one (Elst et al.,2006). In this
paradigm the time difference between first task and latter task is defined as “the Stroop
interference effect” and this effect is generally used for determining cognitive flexibility and
mental control (Davidson et al.,2003). The interference effect can be explained as the reading
of words printed in a different color is slower than the reading of the word or the color naming
separately (Strauss et al., 2006). So despite of the version Stroop test consists of an

interference task and control tasks.

In all versions, the Stroop test provides data about the reading of words, colors, and
words—colors (Llina’s-Regla et al., 2013). In the most widely used version of test, Golden’s
version of the Stroop test, the interference score is measured by using the assumption of the
time for naming a color printed in a word of a different color is a function that is additive to
the time necessary for reading the word plus the time necessary for naming the color (Llina’s-
Regla et al., 2013). This version includes 3 cards that have 50 items on (Karakas et al.,1999).
The other popular version of the test is the Victoria version, in this version there are 3 cards
each consist of 24 items, on cards three conditions that consist in naming the color of dots, of
neutral words, and of color words printed in incongruent colors are showed (Bayard et al.,
2011).

In Table 2.4, The Stroop test results of different populations are listed. The independent

and response variables (duration and errors) and versions of the test are given.
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SAMPLE INDEPENDENT RESULT (seconds)
SOURCE POPULATION SIZE TEST TYPE VARIABLES MEAN D
Word age 60-71 years | 70.49 13.64
37 Color gender male 31.46 13.98
Color-Word education <12 years 20.57 6.38
Word age 60-71 years | 73.18 14.55
11 Color gender male 32.82 9.77
Color-Word education 12 years 20.73 4,73
Word age 60-71 years | 81.83 18.8
6 Color gender male 35.67 11.11
Color-Word education >12 years 25.17 7.28
Word age 60-71 years | 74.93 10.93
30 Color gender female 34.67 12.34
Color-Word education <12 years 21.87 5.85
Word age 60-71 years | 80.87 12.93
16 Color gender female 34.5 5.42
Color-Word education 12 years 25.44 4.49
Word age 60-71 years | 87.45 8.24
11 Color gender female 53.91 14.52
Color-Word education >12 years 27.82 4.09
Word age 72-84 years | 54.75 17.27
48 Color gender male 27.5 10.49
Color-Word education <12 years 19.96 3.89
Word age 72-84  years | 65.75 7.37
4 Color gender male 29 5.42
Color-Word education 12 years 20.75 3.4
Word age 72-84 years | 80.5 7.78
2 Color gender male 45.5 21.92
Color-Word education >12 years 27 15.56
Word age 72-84  years | 66.36 14.59
56 Color gender female 28.48 7.95
Moering et al. African Americans Color-Word education <12 years 20.57 4.38
(2004) Word age 72-84  years | 75.27 10.39
11 Color gender female 32.64 5.87
Color-Word education 12 years 23.91 421
Word age 72-84 years | 89.5 10.41
4 Color gender female 56.25 24.07
Color-Word education >12 years 315 10.75
Word 72.3 14.57
54 Color age d 60]71 years .52 12.81
Color-Word gender mae 21.11 6.24
Word 79.02 11.94
57 Color age %0 T VoS [ap 33 13.55
Color-Word gender emate 24.02 5.66
Word 56.52 17.31
54 Color age 7284 years 55 o8 10.96
Color-Word gender male 20.28 452
Word 69.04 14.94
7 Color age 7284 years 3569 11.01
Color-Word gender female 217 5.46
Word 65.5 16.28
171 Color education <12 years 29.94 11.18
Color-Word 20.63 5.02
Word 75.95 12.84
42 Color education 12 years 33.05 6.86
Color-Word 23.36 4,72
Word 85.74 11.81
23 Color education >12 years 48.83 17.2
Color-Word 27.7 7.13
Word 69.33 16.69
236 Color total 32.33 12.54
Color-Word 21.8 5.63




Table 2.4 Stroop Color and Word Test studies in the literature (cont.).

RESULT
SOURCE PoPULATION | SAMPLE | resT TvPE DA PENDENT (seconds)
MEAN | SD
ch | 87 total 14.91 12.06
(20%%) et al Chinese 35 Interference time education | high 18.05 |124
52 low 12.49 11.32
Dot subtask (time) 13.99 |33.45
Dot subtask (error) mean :12.33 | 0.36 1.13
28 Word subtask (time) ngcation years 16.06 |3.31
Word subtask (error) gender 7 years | 0.29 1.51
Color-Word subtask (time) male 2498 |6.19
Color-Word subtask (error) 1.07 1.96
Dot subtask (time) 14.27 |2.83
Dot subtask (error) mean :12.43 (0.1 0.56
Word subtask (time) age years 14.9 2.8
29 education
Word subtask (error) gender 7 years | 0 0
Color-Word subtask (time) female 2222 |5.11
Color-Word subtask (error) 0.48 0.91
Dot subtask (time) 18.83 |5.66
Dot subtask (error) mean :12.50 | 0.48 1.31
23 Word subtask (time) Zgﬁcation years 5.27 14.68
Word subtask (error) gender 7 years | 0.21 0.06
Color-Word subtask (time) male 12.76 | 22.12
Color-Word subtask (error) 2.16 1.63
Dot subtask (time) 1561 |[3.13
Dot subtask (error) mean :12.71(0.14 0.48
21 Word subtask (time) Zgﬁcation years 18.49 |3.87
Word subtask (error) gender 7 years | 0.19 0.6
Color-Word subtask (time) female 26.43 | 4.94
Color-Word subtask (error) 1.9 4.86
Dot subtask (time) 12.7 221
Dot subtask (error) age mean :14.15 | 0.16 0.51
. Word subtask (time) . years 1468 |2.36
Leeetal. (2010) | Chinese 32 Word subtask (error) egﬁgaetrlon 9 years | 0.06 0.35
Color-Word subtask (time) g male 2212 |5.89
Color-Word subtask (error) 1.63 4.16
Dot subtask (time) 1289 |21
Dot subtask (error) mean :14.17 | 0.22 0.58
27 Word subtask (time) Zgﬁcation years 14.58 |3.25
Word subtask (error) gender 9 years | 0.04 0.19
Color-Word subtask (time) female 2212 |63
Color-Word subtask (error) 1.7 4.73
Dot subtask (time) 1498 |3.75
Dot subtask (error) mean :14.58 | 0.08 0.36
18 Word subtask (time) 2gﬁcation years 1766 |4.41
Word subtask (error) gender 9 years | 0.17 0.51
Color-Word subtask (time) male 27.75 |9.72
Color-Word subtask (error) 0.94 1.89
Dot subtask (time) 13.97 |3.65
Dot subtask (error) mean :14.95 | 0.08 0.36
38 Word subtask (time) Zgﬁcation years 15.7 3.24
Word subtask (error) gender 9 years | 0.05 0.23
Color-Word subtask (time) female 24.18 |4.92
Color-Word subtask (error) 0.53 0.92
Dot subtask (time) 12.73 | 3.47
Dot subtask (error) mean :16.03 | 0.08 0.37
36 Word subtask (time) 2gﬁcation years 1343 |33
Word subtask (error) gender 11 years | 0 0
Color-Word subtask (time) male 19.96 |6.31
Color-Word subtask (error) 1.17 4.33

60



Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

61

RESULT
SOURCE POPULATION | SAMPLE SIZE | TEST TYPE {/'\,LDREIPAEB'I\‘_'EENT (seconds)
MEAN | SD
Dot subtask (time) 12.16 2.18
Dot subtask (error) mean  :16.06 | 0.03 0.18
31 Word subtask (time) ngcation years 12.85 2.53
Word subtask (error) gender 11 years | 0.06 0.25
Color-Word subtask (time) female 20 5.19
Color-Word subtask (error) 0.52 1.18
Dot subtask (time) 13.39 2.85
Dot subtask (error) mean :16.72|0.19 0.48
Lee et al. (2010) Chinese 97 Word subtask (time) Zgication years 14.98 3.15
cont. Word subtask (error) gender 11 years | 0 0
Color-Word subtask (time) male 2523  [6.32
Color-Word subtask (error) 0.96 1.32
Dot subtask (time) 12.62 2.21
Dot subtask (error) mean :16.38 | 0.1 0.4
31 Word subtask (time) Zgﬁcation years 14.39 3.23
Word subtask (error) gender 11 years | 0.03 0.18
Color-Word subtask (time) female 23.66 8.11
Color-Word subtask (error) 1 2.89
476 Word age 55-61  years | 82.1 17.1
Word-Color education | 0-8 years 31.6 9.2
334 Word age 55-61  years | 94.9 15.3
Word-Color education | 9-15 years 37.9 9.5
297 Word age 55-61  years | 98.8 14.7
Word-Color education | 16+ years 40.3 9.1
513 Word age 62-64  years | 79.5 17.6
Word-Color education | 0-8 years 30.9 9.3
300 Word age 62-64  years | 94.4 15.9
Word-Color education | 9-15 years 37.2 9.4
202 Word age 62-64  years | 97.5 15.2
Word-Color education | 16+ years 39.7 8.9
521 Word age 65-67  years | 77.4 18.3
Word-Color education | 0-8 years 30.4 9.9
249 Word age 65-67  years | 92.6 15.9
Word-Color education | 9-15 years 35.9 9.5
176 Word age 65-67  years | 97.5 15.2
Word-Color education | 16+ years 38.2 9.7
Llina’s-Regla et al. . Word age 68-70  years | 74 18.6
(2013) Spanish 515 Word-Color education | 0-8 years 289 101
193 Word age 68-70  years | 89.5 16.1
Word-Color education | 9-15 years 33.9 9.3
137 Word age 68-70  years | 96 0
Word-Color education | 16+ years 36 11.1
469 Word age 71-73  years | 71.2 18.8
Word-Color education | 0-8 years 28.3 10.5
139 Word age 71-73  years | 85.3 16.8
Word-Color education | 9-15 years 32.2 9.2
109 Word age 71-73  years | 92.3 154
Word-Color education | 16+ years 33 10.6
444 Word age 74-76  years | 68.9 19.4
Word-Color education | 0-8 years 26.7 9.3
115 Word age 74-76  years | 81 16
Word-Color education | 9-15 years 29.8 8.8
91 Word age 74-76  years | 87.4 15.1
Word-Color education | 16+ years 30.8 11.6
401 Word age 77-79  years | 66 19.2
Word-Color education | 0-8 years 25.3 9.1




Table 2.4. Stroop Color and Word Test studies in the literature (cont.).
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RESULT
SOURCE POPULATION gIAZ'\I’:_'PLE TEST TYPE {/'\,IADREI,ZEBNLEENT (seconds)
MEAN | SD
100 Word age 77-79 years | 79.7 17
Word-Color education 9-15 years 29.1 8.8
85 Word age 77-79 years | 83.5 15.4
Word-Color education 16+ years 29.6 10.7
300 Word age 80-82 years | 65.9 19
Word-Color education 0-8 years 24.7 9.1
71 Word age 80-82 years | 77 15
Word-Color education 9-15 years 27 8.3
59 Word age 80-82 years | 83.5 154
Word-Color education 16+ years 29.2 11
185 Word age 82 + years|64.9 18.8
Word-Color education 0-8 years 23.1 7.9
6 Word age 82 + years|755 16.3
Word-Color education 9-15 years 25.7 8.7
31 Word age 82 + years|81 14.6
Word-Color education 16+ years 29.3 12.6
gender male
207 Color age 55-61 years | 56.6 12.1
education 0-8 years
gender male
141 Color age 55-61 years | 63.9 111
education 9-15 years
gender male
Llina's-Regla et al. . 124 Color age 55-61 years | 64.6 12
(2013) cont. Spanish education 16+ years
gender male
216 Color age 62-64 years | 54.5 125
education 0-8 years
gender male
134 Color age 62-64 years | 63.4 11.3
education 9-15 years
gender male
123 Color age 62-64 years | 64 11.7
education 16+ years
gender male
222 Color age 65-67 years | 52.7 13
education 0-8 years
gender male
108 Color age 65-67 years | 62.5 10.8
education 9-15 years
gender male
111 Color age 65-67 years | 62.8 12.1
education 16+ years
gender male
217 Color age 68-70 years | 51.1 131
education 0-8 years
gender male
76 Color age 68-70 years | 60.6 11.2
education 9-15 years




Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

SAMPLE INDEPENDENT RESULT seconds)
SOURCE POPULATION SIZE TEST TYPE VARIABLES MEAN TSD
gender male
94 Color age 68-70 years | 62.2 12.9
education 16+ years
gender male
188 Color age 71-73 years | 50.2 121
education 0-8 years
gender male
61 Color age 71-73 years | 58.5 12.8
education 9-15 years
gender male
75 Color age 71-73 years | 59.2 12.3
education 16+ years
gender male
189 Color age 74-76 years | 48.6 12.2
education 0-8 years
gender male
51 Color age 74-76 years | 53.4 12.3
education 9-15 years
gender male
63 Color age 74-76 years | 54.7 117
education 16+ years
gender male
183 Color age 77-79 years | 47.8 12.2
education 0-8 years
gender male
46 Color age 77-79 years | 53.2 12.2
education 9-15 years
gender male
58 Color age 77-79 years | 54.4 117
education 16+ years
Lo gender male
I(_zlgg)sc%ﬁgla etal | shanish 146 Color age 80-82 years |462  |124
' education 0-8 years
gender male
34 Color age 80-82 years | 51.4 10.1
education 9-15 years
gender male
39 Color age 80-82 years | 53 11.9
education 16+ years
gender male
92 Color age 82+  years | 434 11.8
education 0-8 years
gender male
21 Color age 82+  years | 50.1 10.4
education 9-15 years
gender male
23 Color age 82+  years|53.1 11.2
education 16+ years
gender female
269 Color age 55-61 years | 58.9 11.9
education 0-8 years
gender female
193 Color age 55-61 years | 65.4 11
education 9-15 years
gender female
103 Color age 55-61 years | 66.4 115
education 16+ years
gender female
297 Color age 62-64 years | 57.5 11.8
education 0-8 years
gender female
166 Color age 62-64 years | 64.7 10.8
education 9-15 years
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SOURCE POPULATION gIAZ'\I’:_'PLE TEST TYPE {/,\,IADREI,ZEBNLEENT (seconds)
MEAN | SD
gender female
79 Color age 62-64 years | 65 11.4
education | 16+ years
gender female
299 Color age 65-67 years | 56.8 11.9
education | 0-8 years
gender female
141 Color age 65-67 years | 63.2 10.7
education | 9-15 years
gender female
65 Color age 65-67 years | 63.6 10.5
education | 16+ years
gender female
298 Color age 68-70 years | 54.8 11.7
education | 0-8 years
gender female
117 Color age 68-70 years | 62 115
education | 9-15 years
gender female
43 Color age 68-70 years | 61.9 12.1
education | 16+ years
gender female
281 Color age 71-73 years | 53.1 11.6
education | 0-8 years
gender female
78 Color age 71-73 years | 58.6 11.3
Llina’s-Regla et Spanish education | 9-15 years
al. (2013) cont. gender female
34 Color age 71-73 years | 61.3 135
education | 16+ years
gender female
255 Color age 74-76 years | 51.9 113
education | 0-8 years
gender female
64 Color age 74-76 years | 55.8 9.9
education | 9-15 years
gender female
28 Color age 74-76 years | 59.1 11.8
education | 16+ years
gender female
218 Color age 77-79 vyears | 49.6 10.7
education | 0-8 years
gender female
54 Color age 77-79 vyears | 54.7 10
education | 9-15 years
gender female
27 Color age 77-79 vyears | 57.5 11.1
education | 16+ years
gender female
154 Color age 80-82 years | 48 10.9
education | 0-8 years
gender female
37 Color age 80-82 years | 53 10.6
education | 9-15 years
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SAMPLE | TEST INDEPENDENT (seconds)
SOURCE POPULATION 51z TYPE VARIABLES
MEAN | SD
gender female
20 Color age 80-82  years | 56.9 115
education 16+ years
gender female
93 Color age 82+ years | 47.2 11.4
Llina's-Regla et Spanish education 0-8 years
al. (2013) cont. gender female
25 Color age 82+ years | 51.6 11
education 9-15 years
gender female
8 Color age 82+ years | 54 10.5
education 16+ years
21 Stroop | age 24-26  years| s 53 1603
education low education
22 Stroop | age 29-31 years 1361 1678
education low education
33 Stroop | age 34-36  years| .47 |e71
education low education
age 39-41  years
37 Stroop | education low education 4594 19.97
age 44-46  years
49 Stroop | education low education 433 .19
52 Stroop | age 49-51 - years | 4,65 | 6.66
education low education
81 Stroop | age 54-56  years| o4z 1714
education low education
73 Stroop | age 59-61  years| 061 | 891
Elst et al. (2006) | Dutch education low education ) ’
83 Stroop | age 64-66  years| ;50 l7g
education low education
age 69-71  years
80 Stroop | education low education 4716 714
age 74-76  years
80 Stroop | education low education 5152 1891
38 Stroop | age 7981 - years| oy 46 | 754
education low education
ae 24-26  years
77 Stroop | ge average 39.49 | 476
education )
education
age 29-31  years
79 Stroop | ge average 4122 6.2
education )
education
age 34-36  years
77 Stroop | ge average 3859 |5.28
education )
education
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SOURCE POPULATION gfz'\l’:_'PLE %E(?,E INDEPENDENT VARIABLES (seconds)
MEAN | SD
72 Stroop | age 39-41 _oYearsiun7g |sss
education average education
73 Stroop | age 44-46 _Yearsi 409|604
education average education
7 Stroop | age 49-51 _Years o6 | 698
education average education
49 Stroop | age 54-56 o Years | 476|646
education average education
age 59-61 years
65 Stroop | education average education 4213 6.85
age 64-66 years
50 Stroop | education average education 44.51 7.5
57 Stroop | age 69-71 . Years | 4495 | 7.07
education average education
53 Stroop | age 74-76 . Years | 4701 |74
education average education
9 Stroop | age 71981 _oYearsiusag |16
education average education
age 24-26 years
61 Stroop | education high education 38.61 6.44
age 29-31 years
53 Stroop | education high education 39.56 6.25
age 34-36 years
Elst et al. (2006) Dutch 4 Stroop | education high education 3896|557
cont. age 39-41 years
46 Stroop | education high education 38.16 At
age 44-46 years
40 Stroop | education high education 39.48 .09
age 49-51 years
37 Stroop | education high education 4047 6.9
age 54-56 years
21 Stroop | education high education 3859 547
age 59-61 years
19 Stroop | education high education 435 588
age 64-66 years
20 Stroop | education high education 42.92 1.64
age 69-71 years
18 Stroop | education high education 44.04 167
age 74-76 years
24 Stroop | education high education a4 4.67
age 79-81 years
12 Stroop | education high education 47.98 8.02
gender male
8 Stroop Il age 24-26 years | 61.37 5.24
education low education
gender male
9 Stroop Il age 29-31 years | 56.9 7.35
education low education
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

SAMPLE INDEPENDENT RESULT (seconds)
SOURCE POPULATION SIZE TEST TYPE VARIABLES MEAN 3D
gender male
22 Stroop 11 age 34-36 years | 57.38 10.05
education low education
gender male
21 Stroop 11 age 39-41 years | 59.48 8.46
education low education
gender male
23 Stroop 11 age 44-46 years | 58.91 8.45
education low education
gender male
17 Stroop 11 age 49-51 years | 57.33 941
education low education
gender male
33 Stroop 11 age 54-56  years | 59.97 12.07
education low education
gender male
31 Stroop 11 age 59-61  years | 62.05 11.24
education low education
gender male
32 Stroop 11 age 64-66  years | 63.65 9.69
education low education
gender male
35 Stroop 11 age 69-71  years | 63.77 10.66
education low education
gender male
32 Stroop 11 age 74-76  years | 69.81 14.17
education low education
gender male
20 Stroop 11 age 79-81  years | 71.97 12.8
education low education
e %9 oue
: 37 Stroop II age Years | g5 36 7.46
. average
education -
education
male
gender :
41 Stroop 11 age 29-31 - years | gy 16 8.11
. average
education )
education
gender male
25 Stroop 1l age 23;;39‘3 Years | 5 96 6.49
education education
gender male
24 Stroop 1 age 39-41 - years | o o5 8.97
. average
education )
education
male
gender )
32 Stroop II age 44-46 - years | o) 5 10.35
education average
education
gender male
43 Stroop Il age 4951 - years | gy oy 9.43
. average
education )
education
male
gender .
27 Stroop 11 age 54-56  years 58.59 7.92
. average
education )
education
gender male
38 Stroop 11 age gf/’e?;ge years | 57 61 851
education education




Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

SAMPLE RESUL T
SOURCE POPULATION SIZE TEST TYPE | INDEPENDENT VARIABLES (seconds)
MEAN | SD
gender male
29 Stroop Il age 64-66 years | 62.74 14.06
education average education
gender male
34 Stroop Il age 69-71 years | 61.83 10.36
education average education
gender male
27 Stroop Il age 74-76 years | 65.83 10.82
education average education
gender male
4 Stroop Il age 79-81 years | 63.85 7.73
education average education
gender male
33 Stroop Il age 24-26 years | 50.36 7.43
education high education
gender male
29 Stroop Il age 29-31 years | 51.55 7.03
education high education
gender male
31 Stroop Il age 34-36 years | 50.49 7.92
education high education
gender male
32 Stroop Il age 39-41 years | 51.73 7.45
education high education
gender male
23 Stroop Il age 44-46 years | 51.37 8.23
education high education
gender male
19 Stroop Il age 49-51 years | 53.77 8.45
Elst et al Dutch education high education
(2006) cont. gender male
21 Stroop Il age 54-56 years | 52.1 7.94
education high education
gender male
12 Stroop Il age 59-61 years | 56.77 5.67
education high education
gender male
15 Stroop Il age 64-66 years | 56.61 9.72
education high education
gender male
12 Stroop Il age 69-71 years | 60.07 8.63
education high education
gender male
18 Stroop Il age 74-76 years | 59.36 8.7
education high education
gender male
6 Stroop Il age 79-81 years | 60.14 5.74
education high education
gender female
13 Stroop Il age 24-26 years | 58.7 8.47
education low education
gender female
13 Stroop Il age 29-31 years | 54.45 7.74
education low education
gender female
11 Stroop Il age 34-36 years | 57.67 10.06
education low education
gender female
16 Stroop Il age 39-41 years | 57.2 13.84

education

low education
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT (seconds)
SAMPLE TEST INDEPENDENT
SOURCE POPULATION | ¢,7¢ TYPE VARIABLES
MEAN SD
gender female
26 Stroop 11 age 44-46 years | 51.7 7.58
education low education
gender female
35 Stroop 11 age 49-51 years | 56.14 9.19
education low education
gender female
48 Stroop 11 age 54-56 years | 57.74 8.57
education low education
gender female
42 Stroop 11 age 59-61 years | 62.5 8.82
education low education
gender female
51 Stroop 11 age 64-66 years | 61.36 10.11
education low education
gender female
45 Stroop 11 age 69-71 years | 60.8 8.13
education low education
gender female
48 Stroop 11 age 74-76 years | 67.9 11.3
education low education
gender female
18 Stroop 11 age 79-81 years | 71.38 11.82
education low education
Elst et al. (2006) d female
Dutch gender R
cont. 40 Stroop Il age 24-26 Years | 49,68 8.27
. average
education .
education
gender female
38 Stroop 1l age i\?t;?alge Years | g1 17 6.31
education education
gender female
52 Stroop Il age 34-36 Years | 4g.84 6.84
. average
education .
education
female
gender )
48 Stroop 11 age 39-41 Years | g5 13 8.3
. average
education .
education
gender female
41 Stroop 11 age :3;’: o Years | g1 53 7.84
education 9
education
gender female
28 Stroop Il age 49-51 Years | g5 39 7.23
. average
education )
education
gender female
22 Stroop |1 age g\‘/‘::ge Years | g 34 7.1
education education
gender female
27 Stroop Il | age 59-61  years | oq 89 752
. average
education .
education




Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SOURCE POPULATION | SAMPLE | TEST TYPE | INDEPENDENT VARIABLES | (seconds)
MEAN | SD
gender female
21 Stroop 11 age 64-66 years | 57.08 |8.44
education average education
gender female
23 Stroop 11 age 69-71 years | 56.72 | 10.01
education average education
gender female
26 Stroop 11 age 74-76 years | 63.8 8.43
education average education
gender female
5 Stroop 11 age 79-81 years | 65.71 | 11.06
education average education
gender female
28 Stroop 11 age 24-26 years | 49.66 |8.72
education high education
gender female
24 Stroop 11 age 29-31 years | 49.41 | 9.47
education high education
gender female
16 Stroop 11 age 34-36 years | 50.86 | 4.52
education high education
gender female
14 Stroop 11 age 39-41 years | 4491 |5.62
Elst et al. (2006) education high education
t Dutch
cont. gender female
17 Stroop 11 age 44-46 years | 49.88 | 6.51
education high education
gender female
18 Stroop 11 age 49-51 years | 55.69 | 14.29
education high education
gender female
6 Stroop 11 age 54-56 years | 48.62 | 11.04
education high education
gender female
7 Stroop 11 age 59-61 years | 56.55 | 7.71
education high education
gender female
5 Stroop 11 age 64-66 years | 58.41 | 10.75
education high education
gender female
6 Stroop 11 age 69-71 years | 54.58 | 11.8
education high education
gender female
6 Stroop 11 age 74-76 years | 56.34 | 9.02
education high education
gender female
6 Stroop 11 age 79-81 years | 61.96 | 7.63
education high education
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SOURCE | POPULATION | SAMPE | TEST TYPE INDEPENDENT VARIABLES | (seconds)
MEAN | SD
Stroo gender male
8 P age 24-26 years [ 47.14 | 8.34
(Interference) . .
education low education
gender male
9 Stroop age 2031 years | 3629 | 853
(Interference) . .
education low education
22 Stroop Sggder ?4‘3-56 years | 38.75 | 12.86
(Interference) education low education
gender male
21 Stroop age 39-41 years | 43.03 | 16.59
(Interference) . .
education low education
gender male
23 Stroop age 44-46 years | 53.65 | 18.59
(Interference) . .
education low education
17 stroop SSQder Té?l years | 549 [19.37
(Interference) . . ' '
education low education
gender male
33 (Sltrzgeor?erence) age 54-56 years | 55.87 | 28.49
education low education
gender male
31 Stroop age 50-61 years | 49.55 | 17.17
(Interference) . .
Elst et al education low education
Dutch
(2006) cont. S gender male
32 troop age 64-66 years | 60.7 | 25.11
(Interference) . .
education low education
35 (S|tr:?e0r?erence) ggegder 21;';1 years | 65.33 | 28.49
education low education
gender male
32 Stroop age 74-76 years | 76.36 | 22.91
(Interference) . .
education low education
gender male
20 Stroop age 79-81 years [ 88.95 | 29.22
(Interference) . .
education low education
37 Stroop 332"” ?ﬁ?ﬁ years | 36.16 | 11.19
(Interference) . / ' '
education average education
gender male
41 (Sltr:toeor?erence) age 29-31 years | 36.17 | 10.95
education average education
gender male
25 Stroop age 34-36 years | 33.06 | 9.56
(Interference) . !
education average education
Stroop gender male
24 (Interference) age 39-41 years 37.36 | 10.55
education average education
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).
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RESULT
SAMPLE INDEPENDENT (seconds)
SOURCE POPULATION SIZE TEST TYPE VARIABLES
MEAN | SD
gender male
Stroop 44-46 years
32 (Interference) age average 38.85 14.94
education -
education
gender male
Stroop 49-51 years
43 (Interference) age average 3935 1594
education .
education
male
gender
Stroop 54-56 years
21 (Interference) age average 4502 14.58
education -
education
gender male
Stroop 59-61 years
38 (Interference) Zgﬁcation average 43.12 135
education
gender male
Stroop 64-66 years
29 (Interference) age average 46.88 14.03
education -
education
male
gender
Stroop 69-71 years
34 (Interference) 2gﬁcation average 5273 18.94
education
gender male
Stroop 74-76 years
27 (Interference) age average 60.92 20.06
education .
education
male
gender
Stroop 79-81 years
Elst et al. (2006) Dutch 4 (Interference) age average 74.44 24.52
cont. education -
education
gender male
age - ears . .
33 (Sltx;?erence) g 24-26  years | 2952 | 7.52
education | high education
gender male
age - years . .
29 (S|tr:?ec;?erence) 29-31 3647 | 10.097
education | high education
Stroop gender male
31 age 34-36 years | 33.33 11.56
(Interference) education | high education
Stroo gender male
32 (Inter?erence) age 39-41 years | 37.68 15.3
education | high education
gender male
23 (Sltr:f;?erence) age 44-06  years |3801 |13
education | high education
Stroop gender male
19 age 49-51 years | 34.04 11.58
(Interference) education | high education
Stroo gender male
age - ears . .
21 (Inter‘f’erence) g 54-56 v 38.77 13.77
education | high education
gender male
age - ears . .
12 (Sltr:f’eor?erence) g 59-61  years |44.35 | 17.72
education | high education




Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SOURCE POPULATION gIAZ'\I’:_'PLE TEST TYPE INDEPENDENT VARIABLES | (seconds)
MEAN | SD
Stroo gender male
15 P age 64-66 ears | 49.86 13.55
(Interference) 9 Y
education high education
Stroo gender male
12 P age 69-71 ears | 49.95 12.73
(Interference) g Y
education high education
Stroo gender male
18 P age 74-76 ears | 57.9 19.6
(Interference) g Y
education high education
gender male
6 (Sltr:?ec;?erence) age 79-81 years | 61.24 17.55
education high education
Stroo gender female
13 (Imer?erence) age 24-26 years [ 4133 | 15.42
education low education
Stroo gender female
age - ears . .
13 (Imer?erence) g 29-31 years [ 4042 | 14.8
education low education
Stroo gender female
age - ears . .
11 (Imer?erence) g 34-36 years [ 37.97 | 10.05
education low education
gender female
16 (S|tr:t0ec;?erence) age 39-41 years [ 3855 | 16.35
Elst et al. (2006) education low education
t ' Dutch
cont. Stroop gender female
26 age 44-46 years | 36.3 10.94
(Interference) education low education
Stroo gender female
age - ears . .
35 (Imer?erence) g 49-51 years [ 4152 | 10.29
education low education
gender female
age - years . .
48 (Sltr:toecl)’?erence) 54-56 4900 | 14.79
education low education
Stroo gender female
42 (Inteneerence) age 59-61 years | 56.51 18.42
education low education
Stroo gender female
51 P age 64-66 years | 55.73 18.72
(Interference)
education low education
gender female
45 Stroop age 69-71 years | 58.59 18.34
(Interference)
education low education
gender female
48 f’ltr:toe??erence) age 7476 years|72.47 | 2645
education low education
Stroo gender female
18 P age 79-81 years | 89.06 29.11

(Interference)

education

low education
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SAMPLE INDEPENDENT (seconds)
SOURCE POPULATION SIZE TEST TYPE VARIABLES
MEAN | SD
gender female
40 Stroop V (Interference) age 24-26 years | 30.13 | 7.43
education | average education
gender female
38 Stroop V (Interference) age 29-31 years | 31.04 10.42
education average education
gender female
52 Stroop V (Interference) | age 34-36 years | 33.72 | 10.64
education average education
gender female
48 Stroop V (Interference) | age 39-41 years | 33.76 | 10.95
education | average education
gender female
41 Stroop V (Interference) | age 44-46 years | 37.48 | 10.73
education | average education
gender female
28 Stroop V (Interference) | age 49-51 years | 35.56 | 14.34
education average education
gender female
22 Stroop V (Interference) | age 54-56 years | 46.16 | 12.22
education average education
gender female
27 Stroop V (Interference) age 59-61 years | 41.1 11.19
Elst et al education | average education
(2006) cont. | Puteh
g gender female
21 Stroop V (Interference) | age 64-66 years | 47.07 | 23.1
education average education
gender female
23 Stroop V (Interference) | age 69-71 years | 55.91 | 20.89
education | average education
gender female
26 Stroop V (Interference) | age 74-76 years | 58.54 | 16.41
education average education
gender female
5 Stroop V (Interference) age 79-81 years | 70.81 | 14.78
education average education
gender female
28 Stroop V (Interference) age 24-26 years | 31.34 [ 9.82
education high education
gender female
24 Stroop V (Interference) age 29-31 years | 29.81 | 12.95
education high education
gender female
16 Stroop V (Interference) age 34-36 years | 35.15 | 10.29
education high education
gender female
14 Stroop V (Interference) age 39-41 years | 28.64 | 8.56
education high education
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Table 2.4. Stroop Color and Word Test studies in the literature (cont.).

RESULT
SOURCE | POPULATION | SAMPLE | TEST TvPE DA PENDENT (seconds)
MEAN | SD
gender female
17 Stroop V (Interference) | age 44-46 years | 29.84 9.6
education high education
gender female
18 Stroop V (Interference) | age 49-51 years | 38.85 11.53
education high education
gender female
6 Stroop V (Interference) | age 54-56 years | 35.03 11.81
education high education
gender female
7 Stroop V (Interference) | age 59-61 years | 37.94 7.35
Elst et al Dutch education high education
(2006) cont. gender female
5 Stroop V (Interference) | age 64-66 years | 40.88 7.85
education high education
gender female
6 Stroop V (Interference) | age 69-71 years | 47.16 7.68
education high education
gender female
6 Stroop V (Interference) | age 74-76 years | 58.03 25.88
education high education
gender female
6 Stroop V (Interference) | age 79-81 years | 69.91 27.93
education high education
Part | 12.13 6.29
Part 1l 13.61 741
Part 11l Zgﬁcation g?ésﬁaars Y 7.6 96
Part 1V 28.07 13.85
Part V 40.57 24.24
Part | 13.51 5.49
Part 1l 16.47 6.76
Part I1i a9 o 227; e V(2445 [1336
Part IV 38.39 18.52
Karakag et al. . Part V 47.93 20.82
(1999) Turkish 395 Part | 8.81 176
Part 1l 9.43 2.52
Part 11l Zgﬁcation ;S_f/:ars Y 1232 271
Part 1V 16.95 6.7
Part VV 26.38 12.29
Part | 10.09 3.71
Part 1l 11.63 541
Part I1} Zgﬁcation gi_;gars YR 15,93 4.06
Part IV 24.87 10.94
Part VV 35.96 16.23
Bayard et al. Dot 17.7 7.57
(2011) French 40 Word total 23.3 8.37
Interference 43.9 23.06
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In a study of 244 elderly French populations with age 50 to 59 years, the effect of age
and education on cognitive function is studied by using the Victoria version of Stroop test

(Bayard, et al., 2011). Age has shown negative effect on test performance.

In French-speaking communities of North America, the Stroop Test is one of the most
widely used tests for measuring cognitive functioning (Ivnik et al., 1996). In one study the
French adaptation of the Victoria Stroop test was used (Bayard et al., 2011). As a result of the
study, normative data for the VST for an elderly francophone population is provided. Gender
was not found to be significantly associated with performance. Also consistent with literature
education factor has positive effect on the performance of the test (Bayard et al., 2011).

In Spain for creating normative data for the Stroop Color and Word test and seeing the
effect of age, sex, and educational level, Stroop test was applied to a population based sample
of 2,151 participants aged 55 or older. For determining the effect of sex, age, and educational
level, linear regression models are used (Llina's-Regla et al.,2013). There are some studies for
normative data for different languages and versions of Stroop test (Lezak et al.,2004). Most of
these studies provide normative data of the SCWT in elderly populations were from Anglo-
Saxon countries and with subjects of a relatively high educational level (lvnik et al., 1996).

The results of Llinas-Reglas et al (2013) study prove that demographic variables such as
age, sex, and level of education affect Stroop Test scores of subjects. According to the study
age is the most effective variable and explains most of the variance for all scores. This study
does not provide an effect of age because the age range was restricted by 55 years or more and
also, education level had a significant effect on performance of subject (Llina's-Regla et
al.,2013).

A study in the Netherlands with large sample of 1856 subjects with age range 24 to81
showed effects of age, education and gender on Stroop Color Word test performance (Elst et
al., 2006). According to the results, it could be said that the demographic variables effect the
speed-dependent Stroop scores (time to complete a subtest), rather than the accuracy measures

(the errors made per Stroop subtask), besides main effect of these variables, interactions
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between age and was detected for the Error I11 and the Stroop Interference scores (Elst et al.,
2006). So as a result, it is obvious that executive functioning declines with age especially in

people with a low level of education (Elst et al., 2006).

For African-American population, the effect of demographic characteristics on Strop
Color Word test and cognitive functioning is measured by testing 236 elderly African
American adults (60-84 years of age), as a result normative data of Stroop test scores and age,
education, gender, and the education by gender interaction were determine to influence the

Stroop Color and Word Test tasks scores (Moering et al.,2004).

For Chinese population there are some studies which investigated effects of
demographic variables and provide normative data both Victoria version and Golden version
of Stroop Color Word Tests. Like the study that provide norms on several tests including
Stroop test using a sample of 475 Cantonese-speaking Chinese aged from 13 to 46 (Lee et
al.,2002). And study of Chinese version of Stroop Color and Word test to search effect of
education and provide normative data by using 174 Chinese speaking subjects (Chan et al.,
2009).

In Turkey, there is only one study that used Turkish version of Stroop Color and Word
test. Aim of the study was only the standardization of the Stroop Test and determining the
scoring method for this standardization, named as the Stroop Test TBAG version not
providing normative data for executive functioning. 395 subjects aged from 20 to 74 are

administrated to this version (Karakas, et al., 1999).

e There are studies all around the world which used Stroop Color and Word Test.

e Most of them searched demographic variables (age, gender, education) effect on test
responses. Especially age factor seems to have a negative effect.

e In Turkey, there is only one study. Aim of the study was only the standardization of
the Stroop Test and determining the scoring method for this standardization, named

as the Stroop Test TBAG version, but not providing normative data for cognitive
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functioning. 395 subjects aged from 20 to 74 participated in this version. Age factor
has shown negative effect on test performance and also education has shown positive
effect on test performance.

¢ In general, only gender factor had conflicted results in the studies.

2.1.4. Reaction Time Test

The reaction time is useful for determining the processing speed of Central Nervous
System. It is also used for analyzing the co-ordination between the sensory and motor systems
(Ritesh and Tejas, 2012).

For measuring peoples’ motor function performance, reaction time test could be used.
Nissan et al., (2013) studied the effect of age on cognitive and motor function performance by

using reaction time test.

There are two types of reaction time which are simple reaction and choice reaction time.
In simple reaction time there is only one stimulus and response variable is time average of five
trials. In choice reaction time there are more than one stimulus and multiple response variables

which are time average and correct answers (Nissan et al., 2013).

In Table 2.5, the results of Simple and Choice Reaction Time tests for different
populations are listed. The independent variables, sample information, sample size and

response variables are given too.



Table 2.5. Reaction Time Test studies in the literature.
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RESULTS (ms)
SAMPLE INDEPENDENT
SOURCE POPULATION SIZE TEST TYPE VARIABLES
mean SD
Simple Reaction Time
(LS) 230.8 42.3
(CLh((:))lce Reaction Time 3347 529
50 SimoleReach - 18-25 years
imple Reaction Time
(NS) 230.2 40.8
Choice Reaction Time
(NC) 459.4 80.8
Nissan et al. Scottish LS age 276.2 58.1
(2013) LC 4329 75.4
50 45-60 years
NS 269.1 54
NC 581.2 1155
LS 270.7 55.4
LC 470.1 93.1
50 61-80 years
NS 267.7 54.2
NC 626.8 128.2
68-88 years
Vlanzolggck et American (USA) | 36 simple reaction time age ti 217.3 34
al. ( ) education | 9 50 years
simple reaction time -
wearable reaction time 3214 25.7
test (one handed)
simple reaction time -
wearable reaction time
test (two handed)
Cinaz et al. G 20 mean: 243|274 21.6
2012) erman ; ; ; age years
( simple reaction time-
computer based reaction
time test (one handed)
355.2 20.7
simple reaction time-
computer based reaction 3435 235
time test (two handed)
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SAMPLE RESULTS (ms)
SOURCE POPULATION SIZE TEST TYPE INDEPENDENT VARIABLES
mean | S.D
Simple reaction
Ritesh and Tejas time 165.9 | 26.8
(2012) Indian 50 Choice reaction gender | male
time 308.6 |74.9
ﬁlnzneple reaction 662 207
Choice reaction mean:11.57 years sd: 2.71
Padilla-Medina et al. . time 3203 | 2423
(2013) Mexican 28 Simple reaction | 29¢
timep 535.2 | 6.86
Choice reaction mean: 11.64 years sd:2.82
time 242.3 |562.1
ﬁ'n’:“ep'e reaction 460.69 | 49.87
Gentier et al. (2013) | Belgian 19 Choice reaction | 29¢ 6-12 years
time 560.48 | 66.56
S:Tr]r;ple reaction gender | 50 males. 80 females 242 31
130 Choice reaction
time age 19-68 years 481 56
Jakobsen et al. (2010) | Danish Simole reaction
timep gender | 32 males. 38 females 301 55
70 - -
t(?:](:ce reaction age 19-68 years 620 89
ﬁ:?eple reaction gender | 209 female. 223 male 250 50
432 Choice reaction
time age mean: 62.13 years 320 40
Anstey et al. (2007) | Australian Simole reaction
timep gender | 19 female. 38 male 290 |90
57 - -
t(?:](:ce reaction age mean: 62.53 years 340 70
; ; gender | 14 male. 12 female
2% Elmple reaction 2227 | 605
Ime age mean:11.85 years
Howley et al. (2012) | Irish p o 16 fora]
; ; gender | 15 male. 16 female
31 ?lmple reaction 235.9 | 16.50
Ime age mean: 11.26 years
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In a study of Scottish people, reaction time test is applied to 150 people from different
age groups. For analyzing effect of age on test results, subjects are divided in three age groups.
The results of the study pointed out that age has a significant effect on the reaction time test

performance, and older people are slower (Nissan et al., 2013).

There are some comparative studies of simple and choice reaction time tests. For
example in India there is a study that used 50 male students as subjects and this study provides
that younger people has better results in simple reaction time than choice reaction time (Ritesh
and Tejas, 2012).

In a study of Belgian people, reaction time test provided information about effect of
obesity on controlling functions and movement execution (Gentier et al., 2013). The study
conducted on 19 obese children and 19 healthy children. As a result it was concluded that
children with normal weight have shorter reaction time for the both simple and choice reaction
time test. In conclusion, it is assumed that obesity has a negative impact on motor functions,

since it has a negative impact on reaction time test (Gentier et al., 2013).

e There are some studies about Simple Reaction Time Test. Age factor has negative
effect on test performance in general. Also obesity and health problems have
negative effect too. No education and gender effect have found in studies.

e In Turkey there is not normative data on this test.

2.1.5. Purdue Pegboard Test

One of the neuropsychological tests for measuring gross movements of fingers, hands

and arms and fine motor dexterity is Purdue Pegboard Test (Tiffin and Asher, 1948). The first
version of Purdue Pegboard Test was developed by Tiffin in 1948 (Tiffin and Asher, 1948).


http://en.wikipedia.org/wiki/Neuropsychological_test
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In Table 2.6, the results of Purdue Pegboard Test for different populations are listed. The
independent variables, sample information, sample size and response variable are given as

well.

In a study of US population Purdue Pegboard test is used for selecting new employees
for industrial jobs; such as packing and assembly by assessing finger dexterity (Tiffin and
Asher, 1948). The researchers divided their sample (7814 subjects) in five groups as college
men, college women, veterans (men), industrial applicants (men) and industrial applicants
(women). The results of the test suggested that there is no significant difference between
industrial women and college women. Women are better than men for finger dexterity and

gender has an effect on the motor function and finger dexterity.

Another study of US school children (663 girls, 671 boys) aged between 5 and 15
showed that gender has an influence on motor functions like movements of fingers, hands and

arms (Garner and Broman, 1979).

For the normative data study of older Japanese American population, Mccurry et al.
(2001) investigated the effects of age, education, gender, and primary spoken language on
motor functions by using Purdue Pegboard Test. The subjects’ age was 65 or older who were
at least % 50 Japanese heritages. From the results of this study, it was stated that age and
education have significant effect on motor function ability and speed. In addition, gender had
an effect; female subjects had better results than male.



Table 2.6. Purdue Pegboard Test studies in the literature.

RESULTS
SOURCE POPULATION | SAMPLE | TEST INDEPENDENT VARIABLES
SIZE TYPE mean | S.D
Right Hand 1359 |1.25
LeftHand | 06 age <5 years | 13.18 | 3.84
Both Hand | 9ender males 2162 |3.86
Assembly 27.86 | 11.12
Right Hand 15.18 | 241
LeftHand | 500 age <35 years | 1449 |2.13
Both Hand | 9ender females 24.48 |3.66
Assembly 36.19 |6.99
gag_m 198(? nd American (USA) | 340 -
urtis (1980) Right Hand 12,96 |1.81
Left Hand age age >=35 years 11.09 |3.02
Both Hand | 9ender males 2046 |3.4
Assembly 28.31 |3.97
Right Hand 14.08 |2.22
Left Hand | g age _— years | 15:14 | 419
Both Hand | 9ender females 2266 |3.2
Assembly 3176 |4.84
Right Hand 16.43 | 1.8
LeftHand | \york type | College 1591 |(1.77
Both Hand | 9ender Men 26.66 |15
Assembly 3752 |5.71
Right Hand 17.76 |1.98
Left Hand work type College 16.48 1.66
Both Hand | 9ender Women 27.86 | 155
Assembly 39.08 |5.44
Right Hand 16.75 |1.92
sec Left Hand 15.98 |1.99
Tiffin and American (USA) | 7814 work type | Veterans
Asher (1948) Both Hand | 9ender Men 2654 | 1.69
Assembly 36.72 | 5.84
Right Hand 15.87 | 2.09
LeftHand | \york  type | Industrial Applicants | 1516 | 1.98
Both Hand | 9ender Men 2516 |1.79
Assembly 33.07 | 6.25
Right Hand 17.7 1.83
LeftHand | york  type | Industrial Applicants | 15:98 | 1.99
Both Hand | 9ender Women 283 |155
Assembly 36.68 | 6.76
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RESULTS
SOURCE POPULATION | SAMPLE | TEST INDEPENDENT VARIABLES
SIZE TYPE mean S.D
Right Hand 9.33 181
Left Hand 8.4 1.33
5.0-5.5 years
Both Hand 12.46 2.34
Assembly 14.1 3.29
Right Hand 9.93 151
Left Hand 8.83 1.95
5.6-5.11 years
Both Hand 12.94 |3.08
Assembly 15.57 | 3.56
Right Hand 9.77 157
Left Hand 9.13 1.83
6.0-6.5 years
Both Hand 14.6 3.06
Assembly 1593 |2.94
Right Hand 11.57 1.45
Left Hand 10.17 | 217
6.5-6.11 years
Both Hand 16.46 | 3.54
Assembly 19.2 3.84
Right Hand 11.67 1.67
Left Hand 11 1.7
7.0-7.5 years
Both Hand 17.54 2.82
Garner and Broman ; 663 Assembly 19.23 |4.95
American (USA - age
(1979) ican (USA) | (mate) [ Right Hand | 1207 | 195
Left Hand 11.23 |1.68
7.6-7.11 years
Both Hand 19.14 |3.18
Assembly 20.4 4.1
Right Hand 12.7 1.6
Left Hand 12.17 151
8.0-8.5 years
Both Hand 19.66 |3.02
Assembly 23.2 38
Right Hand 13.9 2.19
Left Hand 1257 |1.85
8.6-8.11 years
Both Hand 21.8 3.46
Assembly 2447 |535
Right Hand 1333 |16
Left Hand 12.43 1.59
9.0-9.5 years
Both Hand 21 2.96
Assembly 2457 |3.75
Right Hand 13.87 |1.91
Left Hand 12.87 | 2.05
9.6-9.11 years
Both Hand 2266 |33
Assembly 27.37 | 455
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SAMPLE TEST INDEPENDENT RESULTS
SOURCE POPULATION | q,7¢ TYPE VARIABLES mean | SD
Right Hand 14.03 1.88
Left Hand 1287 |1.72
10.0-10.5 years
Both Hand 21.86 3.68
Assembly 26.37 | 6.15
Right Hand 1473 | 151
Left Hand 13.9 1.84
10.6-10.11 years
Both Hand 2354 |33
Assembly 28.17 |5.38
Right Hand 14.93 1.86
Left Hand 14 1.98
11.0-11.5 years
Both Hand 22.6 3.36
Assembly 29.53 |6.19
Right Hand 1483 |16
Left Hand 1393 |16
11.6-11.11 years
Both Hand 2454 282
Assembly 31.33 |5.19
Right Hand 14.83 1.78
Left Hand 13.67 |2.02
12.0-12.5 years
Both Hand 23.34 3.04
Garner and Broman (1979) (cont.) American (USA) | 663 (male) Assembly age 3113 1578
' Right Hand d 1537 |281
Left Hand 14 2.38
12.6-12.11 years
Both Hand 23.74 | 3.74
Assembly 30.13 |6.08
Right Hand 15.15 192
Left Hand 13.9 2
13.0-13.5 years
Both Hand 23.7 3.16
Assembly 3373 |5
Right Hand 14.87 | 1.72
Left Hand 14.1 147
13.6-13.11 years
Both Hand 23.06 |3.6
Assembly 3457 |5.88
Right Hand 15.67 147
Left Hand 144 1.57
14.0-14.5 years
Both Hand 24.06 3.34
Assembly 3397 |6.58
Right Hand 14.7 1.49
Left Hand 14.33 | 1.65
14.6-14.11 years
Both Hand 244 3.22
Assembly 31.37 | 7.24
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SAMPLE TEST INDEPENDENT RESULTS
SOURCE POPULATION | q7¢ TYPE VARIABLES mean | S.D
Right Hand 15.57 1.59
Left Hand 1487 |15
15.0-15.5 years
Both Hand 25.14 2.96
Assembly 32.2 6.21
663 (male) -
Right Hand 15.09 |15
Left Hand 14.3 161
15.6-15.11 years
Both Hand 25.03 |26
Assembly 33.04 |6.24
Right Hand 10 1.53
Left Hand 8.5 1.36
5.0-5.5 years
Both Hand 13.94 25
Assembly 14.7 2.55
Right Hand 9.3 1.73
Left Hand 9.13 1.59
5.6-5.11 years
Both Hand 1354 | 2.56
Assembly 14.37 | 4.02
Right Hand 11.43 1.33
Left Hand 10.23 | 1.52
6.0-6.5 years
Both Hand 17.06 2.92
Garner and Broman (1979) (cont.) American (USA) Assembly age 1803 1354
' Right Hand d 11.87 |1.68
Left Hand 10.47 |1.38
6.5-6.11 years
Both Hand 17.34 |3.58
Assembly 20.63 | 4.27
671 (female) -
Right Hand 12.03 1.65
Left Hand 10.47 | 2.08
7.0-7.5 years
Both Hand 1766 |3.6
Assembly 19.77 | 4.49
Right Hand 12.47 | 153
Left Hand 115 1.8
7.6-7.11 years
Both Hand 19 3.4
Assembly 20.2 4.61
Right Hand 13.07 1.78
Left Hand 12.03 |14
8.0-8.5 years
Both Hand 20.2 3.62
Assembly 2193 |431
Right Hand 13.77 | 1.63
Left Hand 12.3 1.26
8.6-8.11 years
Both Hand 20.86 |3.18
Assembly 24.5 5.83
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SAMPLE TEST INDEPENDENT RESULTS
SOURCE POPULATION | q,7¢ TYPE VARIABLES mean | SD
Right Hand 13.37 1.79
Left Hand 1183 |2.12
9.0-9.5 years
Both Hand 19.66 3.24
Assembly 2497 |6.381
Right Hand 14.4 1.52
Left Hand 13.03 1.67
9.6-9.11 years
Both Hand 23.2 33
Assembly 29.07 |6.01
Right Hand 15.13 1.48
Left Hand 13.2 1.35
10.0-10.5 years
Both Hand 22.66 2.84
Assembly 27.9 51
Right Hand 15.47 1.59
Left Hand 1363 |1.33
10.6-10.11 years
Both Hand 2454 292
Assembly 31.7 6.02
Right Hand 14.9 1.79
Left Hand 14 2
11.0-11.5 years
Both Hand 23.34 3.26
Assembl 3277 |55
Garner and Broman (1979) (cont.) American (USA) | 671 (female) - y age
Right Hand 15.7 1.84
Left Hand 13.83 |1.88
11.6-11.11 years
Both Hand 24 3.64
Assembly 33.47 |7.24
Right Hand 15.57 1.65
Left Hand 14.2 1.73
12.0-12.5 years
Both Hand 24 2.46
Assembly 3457 |52
Right Hand 15.4 1.96
Left Hand 14.07 | 1.66
12.6-12.11 years
Both Hand 24.06 |3.3
Assembly 34.7 7.52
Right Hand 1555 |1.69
Left Hand 14.15 1.64
13.0-13.5 years
Both Hand 24.06 2.88
Assembly 3485 |5.57
Right Hand 15.38 | 1.58
Left Hand 14.09 |1.44
13.6-13.11 years
Both Hand 24.26 | 2.62
Assembly 374 5.34
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Table 2.6. Purdue Pegboard Test studies in the literature (cont.).

RESULTS
SAMPLE TEST INDEPENDENT
SOURCE POPULATION SIZE TYPE VARIABLES mean | S.D
Right Hand 16.33 1.73
Left Hand 1493 |1.78
14.0-14.5 years
Both Hand 2526 |3.22
Assembly 36.43 |6.76
Right Hand 16.03 | 1.77
Left Hand 14.83 | 1.66
14.6-14.11 years
Both Hand 24.8 3.88
Assembly 3417 |6.62
Garner and Broman (1979) (cont.) American (USA) | 671 (female) age
Right Hand 16.68 1.49
Left Hand 1489 |14
15.0-15.5 years
Both Hand 25.78 3.28
Assembly 36.89 |7.75
Right Hand 16.42 1.84
Left Hand 1529 |2.04
15.6-15.11 years
Both Hand 2554 |29
Assembly 37.35 |8.24
Right Hand 13.7 2
70-79 years
Mccurry et al. (2001) fgi??g: " | 384 Left Hand age 12.7 2.3
Right Hand 12.5 2.3
80+ years
Left Hand 113 1.9

e There are studies in Eastern and Western countiries but in Turkey no study is
conducted.

e In general, gender has an effect on results. Female shows better performance than
males.

e Also Age and education level is investigated. Age has a significant negative effect

on results. Education factor effects are conflicting.

2.1.6. Raven Standard Progressive Matrices

Raven’s Standard Progressive Matrices could mostly be used for design and decision

making since it examines the effects of human cognitive capacity and its relationship to time

constraints (Raven, 2000).
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The most popular and widely used intelligence test of all time is Raven’s Progressive
Matrices Test (Raven et al., 2005). This test is easy to conduct both as an individual and
group test. It could be applied to a wide age range that’s why this test is very popular among
intelligence tests (Raven et al., 2005). This test is a non-verbal test so it can be conducted in
diverse languages and cultures and in different settings as schools, organizations etc. (Raven,
2000).

In Table 2.7, the results of Raven Progressive Matrices for different populations are
listed. The independent variables, sample information, sample size and response variable are

given as well.

John Raven applied this test to 2000 subjects who has summarized norms of different
cultural, ethnic, and socioeconomic groups (Raven, 2000). Raven claims that this test is useful
for assessing two different abilities first educative ability and second reproductive ability
(2000). Also results of the study developed normative data for British children aged from 6.5
to 15.5. (Raven, 2000).



Table 2.7. Raven Standard Progressive Matrices Test studies in the literature.

RESPONSE
VARIABLE
SAMPLE | INDEPENDENT number of
SOURCE POPULATION I51zE | VARIABLES Corrent
answers)
mean | S.D
Mean: 6.5 years 12 1.41
Mean: 7 years 13 1.44
Mean: 7.5 years 13.3 25
Mean: 8 years 14.6 3.15
Mean: 8.5 years 17.4 6.55
Mean: 9 years 14.7 3.1
Mean: 9.5 years 15.1 541
Mean: 10 years 16.8 5.52
Mean: 10.5 years 19.8 5.13
Mean: 11 years 20 5.84
Mean: 11.5 years 22.1 5.73
Bass (2000) African 379 age | Mean: 12 years 209 |5.27
Mean: 12.5 years 22.1 7.47
Mean: 13 years 23.8 7.09
Mean: 13.5 years 22.1 7.47
Mean: 14 years 23.7 5.26
Mean: 14.6 years 22.7 5.28
Mean: 15 years 24 5.98
Mean: 15.5 years 23.9 5.47
Mean: 16 years 23.8 6.87
Mean: 16.5 years 23.8 5.75
Mean: 17 years 214 6.39
Mean: 17.5 years 25 9.9
Mean: 12.5 years 42
Mean: 12.5 years 41
Mean: 12.5 years 42
Mean: 12.5 years 37
Mean: 12.5 years 36
Mean: 13 years 43
Mean: 13 years 42
Mean: 13 years 43
Mean: 13 years 38
Mean: 13 years 36
Mean: 13.5 years 44
Raven (2000) USA 2924 age | Mean: 13.5 years 43
Mean: 13.5 years 43
Mean: 13.5 years 39
Mean: 13.5 years 37
Mean: 14 years 45
Mean: 14 years 44
Mean: 14 years 43
Mean: 14 years 40
Mean: 14 years 38
Mean: 14.5 years 46
Mean: 14.5 years 47
Mean: 14.5 years 44
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Table 2.7. Raven Standard Progressive Matrices Test studies in the literature (cont.).

RESPONSE
VARIABLE
SAMPLE | INDEPENDENT number of
SOURCE POPULATION I51zE | VARIABLES Corrent
answers)
mean | S.D
Mean: 14.5 years 41
Mean: 14.5 years 39
Mean: 15 years 47
Mean: 15 years 48
Mean: 15 years 45
Mean: 15 years 42
Mean: 15 years 40
Mean: 15.5 years 47
Mean: 15.5 years 48
Mean: 15.5 years 46
Mean: 15.5 years 43
Raven (2000) (cont.) USA 2924 a%8 "\iean- 155 vears a1
Mean: 16 years -
Mean: 16 years 48
Mean: 16 years 47
Mean: 16 years 44
Mean: 16 years 43
Mean: 16.5 years -
Mean: 16.5 years 49
Mean: 16.5 years 48
Mean: 16.5 years 45
Mean: 16.5 years 44
Mean: 6.5 years 15
Mean: 7 years 16
Mean: 7.5 years 18
Mean: 8 years 20
Mean: 8.5 years 22
Mean: 9 years 23
Mean: 9.5 years 24
Mean: 10 years 24
Mean: 10.5 years 25
Mean: 11 years 25
Mean: 11.5 years 26
Mean: 12 years 27
Mean: 12.5 years 28
Mean: 13 years 29
Mean: 13.5 years 30
Mean: 14 years 31
Mean: 14.5 years 31
Mean: 15 years 32
Dobrean et al. (2005) Romanian 2755 age | Mean: 15.5 years 32
Mean: 16 years 33
Mean: 16.5 years 33
Mean: 17 years 34
Mean: 17.5 years 34
Mean: 18 years 35
Mean: 18.5 years 36
Mean: 20 years 37
Mean: 25 years 36
Mean: 30 years 34
Mean: 35 years 32
Mean: 40 years 31
Mean: 45 years 30
Mean: 50 years 28
Mean: 55 years 27
Mean: 60 years 25
Mean: 65 years 24
Mean: 70 years 22
Mean: 73+ years 19
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Table 2.7. Raven Standard Progressive Matrices Test studies in the literature (cont.).

RESPONSE
VARIABLE
SAMPLE | INDEPENDENT (number of
SIZE VARIABLES correct
answers)
mean | S.D
Mean: 6.5 years 18
Mean: 8 years 25
Norms for Fort Bend (1999) American (USA) | 244 age Mean: 12 years 33
Mean: 15 years 37
Mean: 17 years 39
Mean: 15 years 39
Mean: 17 years 41
Mean: 18 years 42
Mean: 25 years 39
gender | Male

SOURCE POPULATION

Norms for Poland (2000) Polish 977 age

age 17- 18 years 25.21 1597
Mackintosh and Bennett (2005) English 97 g Y
gender | Female
22.94 | 431
age 17- 18 years
6-12 yeras 14.3 3.59
7-13 years 18.2 5.57
. 8-17 years 18.4 5.62
Bass (2000) African 380 age 9-16 years 207 149
10-20 years 22.8 5.38
11-17 years 25.9 5.87

Mean: 6.5 years | 16
Mean: 7 years 19
Mean: 7.5 years | 22
Mean: 8 years 25
Mean: 8.5 years | 31
Mean: 9 years 33
Mean: 9.5 years | 36
Mean: 10 years 38
Mean: 10.5 years | 39
Raven (2000) English 3464 age Mean: 11 years 40
Mean: 11.5 years | 41
Mean: 12 years 41
Mean: 12.5 years | 42
Mean: 13 years 43
Mean: 13.5 years | 44
Mean: 14 years 45
Mean: 14.5 years | 46
Mean: 15 years 47
Mean: 15.5 years | 47

A study in England aimed to determine the effects of gender on Raven Test score and
this study presents normative data for 17 and 18 years of girls and boys (Mackintosh and
Bennett, 2005). They applied subjects the short version of Raven Progressive Matrices that
includes 36 questions and has been applied to 34 male and 95 female English sixth-grade
students, aged 17-18. As a result the study claimed that males are better than females.

In Romania, The Raven’s Standard Progressive Matrices has been conducted to 2755
people aged 6 to 80 years (1,240 were aged between 6 and 17 and 1,535 aged between 18
and 80) to provide normative data for the population of Romania (Dobrean et al., 2005).
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In Poland this test is conducted to 977 subjects aged between 15 and 55 for obtaining
normative data (Dobrean et al., 2005). This study shows no relationship between exam
scores of subjects and test results, also Poland’s norms are better than USA norms
(Dobrean et al., 2005).

In Ankara (Turkey), Duzen and Sahin (1944) performed Raven Progressive Matrices
for children. 2458 children aged between 6.5 and 15, from 15 different primary schools
had been selected. Age is found as the main factor affecting the performance but education
level of parents, rural background, and income were also effective. The results showed that
the differences between life in rural and urban areas have a significant effects on test
scores. Mother’s education levels of subjects have more significant effects on scores. The
normative data from this study have been compared to 1979 British norms, and it shows

that British norms are higher than Turkish norms.

e In Turkey, Raven Test was conducted to children. Education factor was
investigated and found insignificant. Age factor was the main factor affecting the
performance. No normative data on adult population of Turkey exists.

e Some studies claims that males performing better than female participants. Also
age factor has shown negative effect on Raven performance. Education factor has

conflicting results.

2.2.Critiques of Findings

For Digit Span Test:

e There are few studies for Far East countries like China, Japan, and Hong Kong
for Digit Span Test. Most of the studies provide normative data for Western
Countries and aim to provide normative data for digit span test and investigate
effect of demographic variables like age, education and gender.

o Effects of demographic variables are similar between China and Western
countries. For both age and education where significantly related to
neuropsychological performance; in older ages subjects tend to show loss of
psychomotor speed, memory functions, and certain executive abilities (Hsieh
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and Tori (2007). In China, education factor is the most important variable with
digit span score (Lee et al., 2002). Education level of subjects has conflicting
effects in the literature; it has a positive impact on digit span test in some
studies; for population of Portuguese, again education is the variable that
explains most of the variance (Martins et al., 2013). But for example Japanese-
American population show no relation between digit score and education
(Mccury et al., 2001).

e Generally speaking, these studies focus on only digit span test. Few studies
apply series of cognitive test to develop norms for general cognitive abilities
including attention, concentration, speed, memory and learning, motor function
and intellectual function.

e In Turkey, Karakas et al. (2002) performed a study for Visual Aural Digit Span
Test—Revised with 1856 subjects from different age. Effect of age and education
had an effect on subjects’ digit span scores. They used aural stimuli—oral
response (A-0), visual stimuli —oral response (V-0), aural stimuli —written
response (A—W) and visual stimuli —written response (V-W) types of digit span.
But they excluded aural stimuli-aural response (A-A). And during their study

subjects were only administrated to digit span forward version of the test.

So in Turkey there is not a normative data for both Digit Span Forward and

Backward test.

For Corsi Span Test:

e Normative data on Corsi Span test is not many. In Europe there are some studies
for measuring location memory, this test is preferable for its easy and short
administration procedure (Kessels et al., 2008).

e These studies generally used large sample of participants so norms for Western
countries can be found in the literature. Also in these articles influence of
demographic variables; age, gender and education on location memory of
participants were studied.

e Older age leads lower Corsi span scores, but high education leads high span

scores in general. For gender affect, studies shows different results; in some
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there is no significant difference but some studies showed males perform better
results than females.

e For other populations normative data is scarce, especially in Turkey there is not
a significant study that provided norms and determining effects of demographic

variables on Corsi Span task performance.

For Reaction Time Test:

e There are studies that provide normative data for reaction time test in Scotland,
Germany, India, Mexico, Belgium, Australia and Ireland. These studies mostly
investigated age effect on results. Older people were slower in general. Gender
mostly does not affect reaction time; however, in some studies males performed
better.

e Disorders, health problems have a negative impact on reaction time. Some
studies reveal that people who score highly on intelligence tests also tend to have
faster and less variable reaction times.

e Most of these studies do not cover all considered populations and they have
small sample sizes.

e In literature, there is no extensive study that provides normative data for the

population in Turkey.

For The Raven Progressive Matrices:

e In different populations the Raven Progressive Matrices norms are established
and impact of age, gender, culture and education factors on test results were
examined.

e In these studies, sample size mostly covers different age groups, but most of the
studies only focus on normative data and relation between Raven and other
neuropsychological tests were not assessed.

e Results of these studies shows that gender have conflicting effect on the results;
in some populations (e.g., British) there was no significant difference between
male and female scores but in some other populations (e.g., South African)

males performing better than female participants.
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e Generally speaking, age is the main affecting factor; but education level of
parents, rural background, and income examined for children in Turkey showed
that the differences between life in rural and urban areas have significant effects
on test scores.

e In Turkey a few studies provide information about The Raven Progressive
Matrices test scores; however, there is not a comprehensive study that provides

normative data for all age groups.

For Purdue Pegboard Test:

e In general, it could be said that for Purdue Pegboard Test women are better than
men at finger dexterity and gender has an effect on the motor functions. Also age
and education have significant effect on motor function ability and speed too.

e In Turkey, there are several studies with Purdue Pegboard Test. One of these
studies investigated the effect of class ranks of nursing students. In literature there
are no extensive studies that provide normative data for population in Turkey.

For Stroop Color and Word Test:

e This test is the most popular test for evaluating the executive functions of
attention control, information processing speed, selective attention and cognitive
flexibility since it has short administration time and sensitivity for evaluating
cognitive functions (Lee et al., 2002). So there are many researches in the
literature for different populations and age range. There are norms for Spainish,
French, Dutch, American (USA), Chinese, and so on. These studies use different
versions of Stroop test, develop normative data for all tasks of test and generally
study the influence of demographic variables on test performance.

e Some of the studies use only Stroop test and provide data on executive functions
of attention control, information processing speed, selective attention and
cognitive flexibility, but some of them use Stroop test among other cognitive test
and provide general overview of cognitive abilities of subjects. They apply

series of test and develop norms for different type of cognitive ability.
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Age, education and gender factors were investigated for Stroop Color Word test
consistent with studies of Caucasian samples, for East, it is found that age and
education are related to performance of subjects. Also gender was also found to
be significantly associated with performance, a result that has been
inconsistently reported in the literature for Caucasians.

Some studies suggests that sex only has a limited influence on Stroop test
performance or only has impact after certain age level or for only a certain age
group.

Although there is a study in Turkey, it aims only standardization of Stroop test
for Turkish speakers. It provided a Turkish form of Strop Color and Word Test.
Again this study focuses on only Stroop test and mental flexibility (Karakas et
al., 1999).
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3. RATIONAL AND OBJECTIVES OF THE STUDY

3.1.Rationale of the Study

The cognitive and motor performance data of populations are needed to design safe,
user friendly and efficient product, work and technological systems. Such performance
data exist for some developed countries; however, there are variations among populations.
For example, Eastern and South Eastern Asians, in general, have higher performances
compared to the populations of the some Western countries. This shows that, the available
performance data of one population may not be applied to the designs of other populations.

For the case of Turkey, such normative data does not exist, except several limited studies.

Since there is not a study that includes the most important cognitive and motor
capabilities such as attention, concentration, speed, memory, learning, intellectual and
motor functions for adult female population of Turkey with all ages, this study will be
important resource for ergonomic designs and clinical applications and other related fields

that may need this type of data for population of Turkey.

3.2.0Dbjectives of the Study

Based on the rationale, the present study aims the following:

(i) Establish the cognitive and motor capability database of adult female population
of Turkey in four main areas (attention, concentration and speed; memory and
learning; intellectual function; motor function) by using neuropsychological tests

(if) Investigate the effects of education and income levels, age, marital status and
smoking on the test performances.

(iii) Examine the correlations among the considered neuropsychological tests results.

(iv) Compare the test performance results of this study with the previous study results.
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4, METHODOLOGY

To accomplish the stated objectives the methodology followed is covered in

this chapter.

4.1.Phases of the Study

The following chart summarizes the main phases of this study (Figure 4.1):

Perform literature
TRNICW,

Prasent the personal evaluation form to the ethic committee of the university to ger

permissan far the study.
= I5 the study
accephed?

Datermine the tests and factors for the shudy.

¥

Construct the pilet study with 30 subjects to determine
minumum sample size and get familiarwith equipmment and
procedures,

Terminate the

study,

Determing tha cample size reguired for @ach pest

Perform the repeatabilivy study with the
same subjects,

¥

|  Find acandigate for the experiment, |
axplain the study. I

the candidate
voluntesr?

e subje
suitahle far the
g perimenys

EST
Have the subject fill the
medical history farm,

Figure 4.1. Flowchart of the phases of the study.
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Have the subject sing the consent form,

v

Get personal information of the subject.

Have the subject get familiar with procedure
and material of the test,

Conduct the tests in raandom order and

record the resufts,

Terminate the experiment
for this subject.

vE Al tests are applied to the
+ ijﬂl’
Terminate the experiment
for this subject.

[ Terminate data collection. J

lPerform statistical analysis of the collected daza.l

Compare the results with other nationalities.

.

Discuss the results of the study.

v

Writing conclusion, recommendation and
limitations of the study,

omplete the thesis
and report it

Figure 4.1. Flowchart of the phases of the study (cont.).
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4.2.Sampling Approach

A stratified sampling approach was used for the study to represent the whole adult
females of Turkey. Healthy females with family origins from seven regions of Turkey, age
of 18 to 92 years, different education and income levels participated in the study. Total
sample size was 251. The population of Istanbul approximately represents the population
of Turkey since people from the seven regions of Turkey live in Istanbul so the subjects

were mainly chosen from Istanbul, and its surrounding areas.

At the beginning of the experiment, Personal Consent Form, Health Survey and
Personal Data Form are presented to the participants (Appendix A.1 to A.5). With Personal
Data form, the demographic data of subjects are collected: birthplace, city of family origin,
age, education level, education level of subjects’ parents, income level, marital status,

dominant / nondominant hand and smoking habits.

For gathering data for developing normative data of populations, all subjects must be
free from neurological and psychiatric illnesses, drugs and diseases like hypertension, heart
disease, diabetes (Chan et al., 2009). For ensuring this situation, a medical history form
was applied to the subjects before accepting them for the study. Only the healthy subjects

were accepted for the study.

The regional distribution of the family origin of the subjects is shown in Table 4.1

and Figure 4.2

Table 4.1. Distribution of the subjects’ family origins.

Regions Subjects
Mediterranean 53
Eastern Anatolia 16
Aegean 38
Southeastern Anatolia 28
Central Anatolia 42
Black Sea 27
Marmara 47

Total 251
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Mediterranean
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Marmara
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Figure 4.2. The regional distribution of family origin cities.

The participants are divided into 6 age groups (18-30, 31-40, 41-50, 51-60, 61-70,
and 71-92) and 4 education groups. The mean and standard deviations of demographic

factors of subjects are shown in Table 4.2 and Table 4.3.

Table 4.2. The descriptive statistics of demographic factors of subjects.

Education of|Education of

Mother Father
Factors Age (years) Education (years) | (years) (years)
Age
Groups |N Mean SD Mean SD Mean |SD |Mean |SD

Total 251 |46.97 17.24 [13.11 4.45 892 |4.68 |10.95 |4.76
18—-30 |50 2452 |3.13 14.56 3.82 1148 |4.62 [12.80 |4.84
31-40 |50 3540 |2.49 13.64 4.08 8.58 |4.69 |10.92 [4.93
41-50 |50 |46.56 |3.03 12.88 4.75 9.24 |4.47 |11.38 |4.80
51-60 |50 |54.14 |2.13 14.32 3.52 9.2 423 110.92 |4.30
61-70 |18 |66.83 |2.64 [9.00 5.43 6.00 (498 |7.22 |4.37
71-92 |33 |7742 |532 ]9.03 4.57 5.00 [2.95 |6.66 |3.26




Table 4.3. The percentage of demographic factors of subjects.

Demographic Factor | Level n (%) n
0 -5 years 18% 45
. 6 - 12 years 52% 130
Education (years) 13- 16 years |23% 23
17 + years 7% 18
Low 24% 59
Income Medium 58% 145
High 19% 47
Marital Status Married 69% 204
Single 31% 47
. . Smoking 29% 72
Smoking Habit Non smoking |71% 179
Right Handed |90% 227
Hand Preference Left Handed |10% 24

Income status was divided into three groups: low, medium, high.

4.3.Tests
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In this study, six different neuropsychological tests have been applied to the subjects.

These tests are;

(i) The Digit Span Test (for short term verbal memory and learning)

(i) The Corsi Block Tapping Test (for short term visual-spatial memory and

learning)

(iii) Stroop Color Word Test (for attention, concentration and speed)
(iv) Raven Standard Progressive Matrices (for intellectual function)
(v) Reaction Time Test (for motor functions)

(vi) Purdue Pegboard Test (for motor functions)

The necessary conditions required for all 6 tests are; Subjects should be seated

comfortably in a quiet place. The subject should not be hungry or thirsty. The tester should

sit opposite to the participants. The test could be conducted at any time of the day. Rest

break can be taken every 30 minute sessions (or as needed). Drinking water is made
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available during experiment. All instructions are given in Turkish because of the

population; although here they are explained in English.

4.3.1. Digit Span Test

Digit span test is used for measuring and short-term verbal memory. There are two

version of the test: Forward and Backward, two versions are applied separately.

For Digit Span Forward Test, the steps involved are as follows;

(i)

(i)

(iii)

(iv)

Test starts with informing subjects by reading that “You will be read list of digits,
and that you will try to repeat the digits in the order in which they were read out.”
The sequences of digits are pronounced and recorded with a voice recorder by the
experimenter and the subjects are listened a list of digits in an even tone, at
approximately the rate of one digit per second, and subjects repeats the list in the
same order immediately after.

If they repeat the list correctly, a list one digit longer is presented to the subjects
but if they fail to repeat the list, then a second list of the same length is presented.
If they repeat the second list correctly, a list one digit longer is presented. But, if
subjects fail to repeat the second list, the test is finished. The number of digits in
the longest list repeated correctly is determined as subject’s span (Hebb, 1961).
The length of the digit sequences start with three digits and sequences increase

one by one to maximum ten digits.

Before performing the test, a trial test is conducted to subject, for understanding the

process. Digit Span Backward Test; The same procedure is applied, but in this version

subjects are required to repeat the sequence of digits in reverse order (Hebb, 1961).

First the following instruction was given to the subjects: “I am going to read you list

of digits, and you should repeat the digits in the reverse order in which they were read

out.” Then, an example, the list: 4, 7, 1 was read to the subject. First a trial test is

conducted and then the procedure was followed. Table 4.4 shows the sequences used for

the forward and backward versions of the Digit span tests.



Table 4.4. Forward and backward versions of Digit Span test (Hebb, 1961).

List ( forward) Result List ( backward) Result
( or x) ( or x)

For Span =3 For Span =3

829 928

132 231

152 251

For Span =4 For Span =4

6241 1426

2359 9532

7132 2317

For Span =5 For Span =5

84132 23148

62143 34126

97438 83479

For Span = 6 For Span = 6

587261 162785

261384 483162

632147 741236

For Span =7 For Span =7

2941378 8731492

1285394 4935821

8693735 5373968

For Span =8 For Span =8

65148279 97284156

18472913 31927481

42785921 12958724

For Span =9 For Span =9

679174382 283471976

746231958 859132647

398724615 516727893

For Span =10 For Span =10

4982176453 3546712894

5731298426 6248921375

8182397465 5647932818

4.3.2. Corsi Span Test

105

The Corsi span test is often used for determining visual-spatial short-term memory

and learning. It is different from the digit span test because the Corsi span test measures

the ability of reproducing a sequence of locations (Monaco et al.,2012). It has two

versions; forward and backward. The two versions are applied separately.
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The apparatus and procedure used for the Corsi Span Test were developed by Philip
Corsi (Milner, 1971). The equipment used for The Corsi Span test is consisted of nine
white cardboard blocks fixed to 30 cm x 35 cm white cardboard. The blocks are 4 cm
cubes placed as shown in Figure 4.3 (Milner, 1971). Exact locations for the cubes are not
specified, so placement of the cubes is near the locations shown in Figure 4.3. Each cube
has a number on one side of it and the numbers are only visible to the examiner. The
experimenter points the sequence by using her index finger (Milner, 1971). Corsi Span

Forward Test has the following procedure:

(i) The experimenter starts the test by tapping a sequence of a three blocks, at the rate
of one block per second and asks subjects to reproduce this sequence instantly.
(i) Two trials were applied to the subject for each sequence. And if the subject fails
to repeat two trials, test ends.
(iif) But if the subject can pass at least one of the two trials, a sequence of a length that

is one higher than previous one is presented to the subject (Postma et al., 2004).

The sequences were created in a random order and no block was repeated in any
sequence (Pagulayan et al., 2006). The specific sequences are listed in Table 4.5. The
degree of difficulty is determined by the number of blocks in a sequence, so degree of
difficulty ranged from 3 to 9. For backward tests sequence length of 9 is not used. Before

the actual test, the subject conducted a trail test.

Corsi Span Backward test; Degree of difficulty of this version is ranged from 3 to 8
(Monaco et al., 2012). One less length is used for backward test. Same procedure is

applied but subjects are asked to reproduce sequence in backward.

Corsi Block Tapping span is determined as the longest sequence level at which the

subject successfully repeat at least one sequence (Pagulayan et al., 2006).
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BLOCK TAPPING TASK
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Exammer's view

Milner’s CST board CST board of this study

Figure 4 3. The arrangement of blocks on the board shown here from Milner (1971)

(on left side of the picture) is similar to that used in our study (on right side of the picture).

Table 4.5. Sequence of Corsi Span test (Milner, 1971).

Span Forward Backward
Sequence 1 Sequence 2 Sequence 1 | Sequence 2
3 5,8,2 6,9,4 6,2,9 4,15
4 6,4,3,9 7,2,8,6 3,2,7,9 1,9,6,8
5 4,27,3,1 7,5,8,3,6 1,5,2,8,6 6,1,8,4,3
6 6,1,9,4,7,2 3,9,2,4,8,7 5,39,4,1,8 7,2,4,8,5,6
7 59,174,28 4,17)9,,8,6 8,12936,5 [4,7391238
8 58192647 (38295174 |94376,256|7,28,19,6,5,2
9 2,75,8,6,258,4/7,1,394,25,6,8

For this study, the Corsi Span Test versions were applied separately to the subjects.
First the following instruction was given to the subjects; “I am going to touch a sequence
of three blocks at a rate of approximately one block per second, and you should to touch
the blocks in the reverse order immediately.” Then, an example was shown to the subject

and after that the procedure was followed.

4.3.3. Stroop Color and Word Test

This test evaluates functions of attention control, information processing speed,

selective attention and cognitive flexibility (Llina’s-Regla et al., 2013). For this study
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Stroop Test TBAG version used, since it is a standardized version of the Stroop Color and

Word test for Turkish language. Like Victoria version this form consist of 4 white card in

dimensions of 14.0 x 21.5 cm and each card consist of randomly ordered 4 items at 6 lines,

total 24 items. This version is developed by merging Golden Version and Victoria version
of the Stroop test (Karakas, 2011).

Test consists of five parts. Four cards are used in the test and these cards are used as

stimuli. The subjects’ reactions to these stimuli form the parts of the test, total score of the

test is determined by scoring individually each part of the test (Karakas, 2011). Also the

colors of blue, green, red and yellow are used in items like Victoria version. The parts of
the test are shown in Table 4.6. (Karakas, 2011).

Table 4.6. Parts of Stroop Color Word Test (Karakas, 2011).

Parts Stimuli | Content Task

Card 1 |Color names in Black Reading color names, reading items

Card 2 | Color names in different colors | Reading color names, reading items

i Card 3 | Circles in colors Reading color of item
v Card 4 | Neutral words in colors Reading color of item
\ Card 2 | Color names in different colors | Reading color of item

(i) On Card 1, the color names are written in black ink on white board.

(i) On Card 2 the color names are written in different color ink but each word is
written in different color from itself; for example word “red” is printed with
“yellow” ink, this card is the basic stimuli for the test (Karakas, 2011).

(iii) On card 3, there are circles in colors with 0.4 cm diameter.

(iv) On Card 4, there are neutral words in colors. For choosing neutral words
grammar structure of words in original Stroop test is considered and ratio of total
number of letters in neutral words to total number of letters in color names is
fixed as 17/20 (Karakas, et al., 1999).

For administering procedure, test consists of 5 parts and details of parts can be seen

in Table 4.6. and it can be seen from table that card 2 is used twice both in part 2 and part
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5. All of these cards and parts cover tasks and factors for Stroop Interference effect
(Karakas et al., 1999).

There are three factors for Stroop Color Word test, first naming colors (in card 1 and
3), second factor interference effect (in card 2 and 3) and final factor speed (in card 1)
(Karakas et al., 1999). From all of these cards 5 different scores are measured. These

scores are the completion time for each of 5 tasks.

A standard record form and stopwatch is used for data collection (Appendix A.6).
The test is applied to the subjects individually by using the following instructions
(Karakas, 2011).

The test consists of 5 parts: in each part, stopwatch starts with the command of
“Start” and stops when subject read the last item on the card. Total completion time is
recorded on the record form. Also in each part wrong answers are counted and recorded on
the form too. Before performing the test, no trial test is conducted to subject, for

understanding the process.
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Figure 4.4. The cards that are used in experiment, taken from Karakas (2011).

(i) At the start of the experiment following instruction is given to the participant. “I
am going to show you some cards by holding my hand and after I tell you to start
I want you to read the words or the color of the words on the cards. You should
try to read as fast as possible. If you make a mistake do not correct it and move on
reading.”

(if) Part I: Card 1 is replaced in front of the subject and further instructions are given:

“Now I want you to read words on the card as quick as possible, from starting



(iii)

(iv)

(v)

(vi)
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(Show the beginning of the row by pointing finger on the first line and cover the
other lines with one hand) this and move on” is said.

Part 1l: Second part is started with Card 2 and the instruction “Now I want you to
read name of colors of on the card as quick as possible, the color of the Word is
not important you should read the words, from starting (Show the beginning of the
row by pointing finger on the first line and cover the other lines with one hand)
this and move on”.

Part I11: Card 3 is showed to the subject and subject is informed with “Now I want
you to say the name of the color of circles on the card as quick as possible, from
starting at the beginning of the row.”

Part 1VV: Card 4 is showed to the subject and subject is informed with “Now I want
you to read name of colors of words on the card as quick as possible, from starting
at the beginning of the row.”

Part V: Card 2 is showed to the subject and subject is informed with “Now I want
you to read the name of colors of words on the card as quick as possible, from
starting at the beginning of the row. Do not read the words tell the color of the ink
of the word.” For each part the score is determined as recorded time and number
of errors. So the response variable of Stroop test is consists of the scores of 5 parts
(Karakas, 2011).

4.3.4. Reaction Time

Reaction time test is used for analyzing the co-ordination between the sensory and

(i)

motor systems (Ritesh and Tejas, 2012). Simple reaction time test has one stimulus and
one response. In this research a computer-based program has been used for recording
simple reaction time (Shadmehr and Amiri, 2012). The website is used for the study. The

testing procedure is as follows;

First the subjects sit in front of the computer screen with test link is open; the
subjects should be seated comfortably (Figure 4.5.).



(i)

(iii)
(iv)

(v)
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Figure 4.5. Position of the subject for reaction time test.

The visual stimulus of the test is a green circle, the participant is asked to press
any button on the keyboard with hand (right handed subjects used their right hand,
left handed used their left hand) when red circle turns big green circle on the
screen. Subject can choose any of her finger for experiment, put her finger on
space button of the keyboard and wait for the stimulus.

They are informed that they can use any of their fingers for pressing any button.
After that the trial test is conducted, then the test starts, the subject sees a red
circle on the screen. When circle turns into green, the program starts counting
time until the subject presses any button, then program stops counting and give
the reaction time result.

For calculating normative data in this test, a visual stimulus has been given five
times and average of five trials has been taken as the final reaction time result
(Ritesh and Tejas, 2012).

In Figure 4.6, at first screen; first screen of the computer-based test could be seen

(Ritesh and Tejas, 2012). First instruction to the participant is: “Press SPACE or click here

to start”. Then in picture the red circle could be seen, which turns green for measuring

reaction time of subjects. In third picture big green circle which appears on the screen and
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the program starts counting reaction time automatically when the subjects press button,

program stops counting. The last picture shows the screen which show reaction time after

subject presses the button.

1) First screen

2) Red circle appears on the screen while waiting for stimuli

C_ogt]itive tests: Visual Reaction Time [g

on dot whan W appear

tish 0

press SPACE or click here to start

c'ngitive tests: Visual Reaction Time [go to

nnnnnn

3) Stimuli as a big green circle appears on the screen

4) Reaction time appears on the screen

‘(;\ogr]itive tests: Visual Reaction Time [go lo

lich oe e grown dot whan it sppean

tral: 0
(¥

Q'Q_gr]itive tests: Visual Reaction Time [go to

Click om tha green dot when & appears

13 wwwman

2504ms
press SPACE or click here to start

Figure 4.6. First screen of computer- based reaction time.

The subjects make 5 trials for both hands and average of 5 trials is seen as a final

reaction time.

4.3.5. Purdue Pegboard Test

This test is used for measuring gross movements of fingers, hands and arms and

fine motor dexterity. The materials of Purdue Pegboard Test Model 32020 from

Lafayette Instrument Company contains 1 test board, 50 pins, 40 collars, 40 washers
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and score sheets; also a stopwatch has been used to measure elapsed time. There are 4
cups and two vertical columns with 25 small holes on the testing board. 50 pins are
placed in two cups: first and fourth cups contain 25 pins. Second cup from left contains
40 washers and the third one contains 20 collars. Figure 4.7 and Figure 4.8 show the

material called testing board, pins, washers and collars that used in this test.

Figure 4.7. Purdue Pegboard Test Model 32020 testing board.
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Figure 4.8. Pins (from left in first and fourth cup), washers (in second cup) and collars (in
third cup).

Before the test starts, the participants should be seated comfortably at a table with
the Purdue Pegboard on the table in front of her. The Purdue Pegboard Test consists of
five parts (Tiffin and Asher, 1948). For each part the subjects can practice until they
feel comfortable with the test. Each part must be repeated at least two times (Tiffin and
Asher, 1948).

Subtest 1: The score of the first subtest is the average number of pins placed in
the dominant hand column by using the dominant hand in 30 seconds (Tiffin and Asher,
1948).

Subtest 2: The score of the second subtest is the average number of pins placed in
the non-dominant hand column by using the non-dominant hand in 30 seconds (Tiffin
and Asher, 1948).

Subtest 3: The third task has to be achived by using both hands. The score of the
third subtest is the average number of pairs of pins placed in the both columns by using
both hands in 30 seconds (Tiffin and Asher, 1948).
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Subtest 4: This task is not an actual task,; it is the total number of previous three
tasks which are dominant hand, non-dominant hand and both hands (Tiffin and Asher,
1948).

Subtest 5: Last task is called assembly task; it takes 60 seconds. The score is the
avearge number of pins, washers and collars assmebled in an order in 60 seconds
(Tiffin and Asher, 1948).

Procedure and instructions take part in guideline focus on first version developed
by Tiffin. According to instruction manual takes a part in Purdue Pegboard Test Model
32020, the following instructions are given to the subjects by experimenter (Tiffin and
Asher, 1948). The steps are as follows;

(i) First, subject is seated comfortably and asked if he/she is ready to begin. After
that the short explanation about the test is given to the participant. Before
subject begins the each subtest, an opportunity is given to practice and ensure
the subject understands what to do (Tiffin and Asher, 1948).

(i) The experimenter should inform the subject about the first part of the test so
he/she should said “Pick one pin at a time with your dominant hand from the
cup at the direction of your dominant hand. Starting from the top of test board,
place each pin in a hole of the column at the direction of your dominant hand.
You can practice if you want. Do not pick up the pin if you drop it. You can
continue by taking another pin” (Tiffin and Asher, 1948).

(iii) Experimenter asks subject to make some practice. When subject completes
practice and ready to go real test, experimenter gives following instructions:
“With my ‘Begin’ command place pins in the column as quickly as you can
until time is over. You have 30 seconds for this part and I will inform you
when time is over” (Tiffin and Asher, 1948). The subjects have 30 seconds for
this task, if all pins are placed then experiment is stopped.

(iv) After time is up, the experimenter counts the number of pins and records the
results. Participants leave the pins in the holes. The test is repeated one more

time average of two trials is recorded as final result (Tiffin and Asher, 1948).
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(v) Same instructions for non-dominant hand are given to subjects. After
completion of second part, third test contains both hands starts with the
commands: “This time you will use both of your hands. | want you pick up a
pin with your right hand at the same time pick up a pin with you left hand.
Then place the pins in holes simultaneously. You can make a few practices”
(Tiffin and Asher, 1948).

(vi) “When I say ‘Begin’, place pins with your both hands as fast as you can. You
have 30 seconds for this part and | will inform you when time is over” (Tiffin
and Asher, 1948). Again the subject makes two trials; the score is the average
number of pair of the pins not the total number of pins (Tiffin and Asher,
1948). If all pins are placed then the experiment is stopped.

(vii) Forth test is not a real test, it is only calculated by summing of three previous
scores (Tiffin and Asher, 1948).

(viii) Fifth test occurs assembling of pins, washers and collars (Tiffin and Asher,
1948). Again experimenter gives following instructors. "Pick up one pin with
your right hand from the right cup and while putting it in a hole pick up a
washer with your left hand. Drop the washer over the pin as soon as the pin has
been placed pick up a collar with the right hand while the washer is being
placed over the pin with the left hand. While the collar is being dropped over
the pin, pick up another washer with the left hand and drop it over the collar.
This placement called as assembly (Tiffin and Asher, 1948).

(ix) The score of assembly part is the total number of pins, washers and collars.
Subject completes two trials and average time of them recorded as a final score
(Instrument,2002).

So as a summary the Purdue Pegboard test includes 5 subtests, result of first one is
the average number of pins placed in the dominant hand column using the dominant hand
in 30 seconds. The result of second subtest is average number of pins placed in the
nondominant hand column using the nondominant hand in 30 seconds (Tiffin and Asher,
1948). The score of third task is the average number of pairs of pins placed in both
columns using both hands in 30 seconds, Forth is the total number of previous three tasks

which are dominant hand, nondominant hand and both hands. And the fifth task’s score is
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the average number of pins, washer and collars assembled in 60 seconds (Tiffin and Asher,
1948).

4.3.6. The Raven Standard Progressive Test

Raven’s Progressive Matrices Test is used as intelligence test. In this study Classical
Raven Progressive Matrices Test is used. The Raven Progressive Matrices Test includes 60
multiple choice questions of abstract reasoning (Raven et al., 2005). In each question,
subject has to determine the lacking piece required to complete a larger pattern. And

testing time is 40 minutes for each subject (Raven et al., 2005).

Firstly the participant is seated comfortably in a quiet place. He / She are given the
papers that include 60 questions, pencil, eraser and water. The information about test and
test time is given to the subject by the experimenter. A trial question is asked to the
subject, and then the correct answer is explained. The following instructions are given by
the experimenter to the subject: “This test contains 60 questions. You can start from any
questions you want. You have 40 minutes to perform. As soon as time is over, | will gather
papers.” At the end of 40 minutes, the experimenter gathers papers from the subject. The

questions are given at Appendix B.

All tests have been conducted in a place where subjects felt comfortable. The place
must be silent to let subjects concentrate on test. First of all, necessary information about
test like objective of this study etc. is given to the participant. After that Health Survey and
Personal Consent Form (Appendix A.1l) which includes questions about subject’s brief
medical history, personal consent form and personal data form that has questions about
demographic information of subjects. Then tests are applied to the subjects in a random
order, individually. During the experiment subject is seated in a neutral position across the
experimenter. When subject needs a break, experiment stops until the time that subject gets

ready. A record form is used for data collection (Appendix A.6).
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4.4 Statistical Methods

4.4.1. Statistical Variables

The classification factors are presented in Table 4.7. The dependent (response)

variables for the current study are different for each test. Response variables and

classification factors can be seen in Table 4.8, for each 6 tests.

Table 4.7. Independent Variables and their levels.

Classification Factor Number of Levels | Levels

(1) 18 — 30 years
(2) 31 — 40 years
(3) 41 — 50 years
(4) 51 — 60 years
(5) 61 — 70 years
(6) 71 — 92 years
(1) 0-5 year

(2) 6-12 year

(3) 13-16 year
(4)17 +

(1) Low

Income 3 (2) Medium

(3) High

(1) Smoker

(2) Non smoker
(1) Single

(2) Married

Age 6

Education 4

Smoking 2

Marital Status 2




Table 4.8. Tests, response and independent variables.

Response e .
Classification | Number
Test (Dependent) Type Factor of Levels
Variable
Age 6
Number of Digits . Education 4
Forward (higher is better) Continuous Income 3
g Smoking 2
_ Marital Status |2
Digit Span Age 6
Number of Digits . Education 4
Backward (higher is better) Continuous Income 3
g Smoking 2
Marital Status |2
Age 6
Length of Sequence . Education 4
Forward (longer is better) Continuous Income 3
g Smoking 2
Corsi Span Marital Status |2
P Age 6
Length of Sequence . Education 4
Backward (longer is better) Continuous Income 3
g Smoking 2
Marital Status |2
Age 6
Completion Time . Education 4
Part 1 : Continuous Income 3
(lower is better) -
Smoking 2
Marital Status |2
Age 6
Completion Time . Education 4
Part 2 . Continuous Income 3
(lower is better) -
Smoking 2
Marital Status | 2
Age 6
. . Education 4
Stroop Color and Part 3 Comple;tlon Time Continuous Income 3
Word (lower is better) -
Smoking 2
Marital Status |2
Age 6
Completion Time . Education 4
Part 4 . Continuous Income 3
(lower is better) -
Smoking 2
Marital Status | 2
Age 6
Completion Time . Education 4
Part5 . Continuous Income 3
(lower is better) -
Smoking 2
Marital Status | 2
Age 6
Number of Correct Education 4
Raven Test Raven Test Answers (higher is | Continuous Income 3
better) Smoking 2
2

Marital Status
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Table 4.8. Tests, response and independent variables (cont.).

Response e .
Test (Dependent) Type Classificatio | Number of
. n Factor Levels
Variables
Age 6
. Education 4
Dominant Hand NL_meer_ of Pins Continuous | Income 3
(higher is better) -
Smoking 2
Marital Status | 2
Age 6
Nondominant Number of Pins Education 4
Hand (higher i better) Continuous | Income 3
g Smoking 2
Marital Status | 2
Age 6
. Education 4
Purdue Both Hand Nl_meer_ TG Continuous | Income 3
Pegboard Test (higher is better) -
Smoking 2
Marital Status | 2
Age 6
Number of Pins . Education 4
Total (higher is better) Continuous | Income 3
g Smoking 2
Marital Status | 2
Age 6
Number of Education 4
Assembly Assembled  Parts | Continuous | Income 3
(higher is better) Smoking 2
Marital Status | 2
Age 6
Completion Time Education 4
Dominant Hand pie Continuous | Income 3
(lower is better) -
Smoking 2
Reaction Time Marital Status | 2
Test Age 6
Nondominant Completion Time . Education 4
: Continuous | Income 3
Hand (lower is better) -
Smoking 2
Marital Status | 2

4.4.2. Statistical Analyze

4.4.2.1.Descriptive Statistics. For descriptive statistics of test results; mean, standard

error of the mean, standard deviation, and coefficient of variation, minimum value,
maximum value and median values were calculated. Also percentile values of test results

were calculated and boxplots for every test result were drawn.
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4.4.2.2.Inferential Statistics. For statistical analysis the distributions of the continuous

response variables were studied for determining that parametric statistical analyses could

be applied or not. Assumptions for inferential statistics are listed below.

Normality assumption (For correlation, ANOVA and regression analysis); according
to Razali and Wah (2011) Anderson Darling normality test is used for normality
assumption. Also normality of data can be checked by normal probability plots (Villanueva

et al., 2000). In this assumption the hypotheses below is checked:

Ho: The sampled population is normally distributed
H1: The sampled population is not normally distributed
If p>0.05 normal

In this study for each test result Anderson Darling test is conducted for testing
normality of the data. Normality is checked also by normal probability plots (Table 4.9;
Appendix C.1). Since ANOVA is a method that relatively robust to minor violation of
normality assumption (Rayner and Best, 2013); some result variables; Corsi span backward
test, Stroop Color and Word test parts, part 1, Reaction time test are considered normally
distributed.

Table 4.9. Distribution of response variables.

Test Result Variable Type P Distribution
Value

Digit Span Forward Number of digits Continuous | 0.19 Normal
Digit Span Backward Number of digits Continuous | 0.088 | Normal
Corsi Span Forward Length of sequence | Continuous | 0.068 | Normal
Corsi Span Backward Length of sequence | Continuous | 0.019 | Non Normal
Stroop Color and Word - | Seconds Continuous | <0.01 | Non Normal
Part 1

Stroop Color and Word - | Seconds Continuous | <0.01 | Non Normal
Part 2

Stroop Color and Word - | Seconds Continuous | <0.01 | Non Normal
Part 3

Stroop Color and Word - | Seconds Continuous | <0.01 | Non Normal
Part 4

Stroop Color and Word | Seconds Continuous | <0.01 | Non Normal

Part 5
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Table 4.9. Distribution of response variables (cont.).

Test Result Variable Type P Distribution
Value
Reaction Time Test - | Milliseconds Continuous | <0.01 | Non Normal
Dominant Hand
Reaction Time Test - | Milliseconds Continuous | 0.028 | Non Normal
Nondominant Hand
Raven Test Number of correct | Continuous | 0.306 | Normal
answers
Purdue Pegboard Test - | Number of pins Continuous | <0.01 | Non Normal
Dominant Hand
Purdue Pegboard Test - | Number of pins Continuous | <0.01 | Non Normal
Nondominant Hand
Purdue Pegboard Test - | Number of pins Continuous | 0.035 | Non Normal
Both Hand
Purdue Pegboard Test - | Number of pins Continuous | 0.014 | Non Normal
Total
Purdue Pegboard Test - | Number of | Continuous | 0.445 | Normal
Assembly washers, collars
and pins

Homogeneity of Variance Assumption (For ANOVA and regression analysis); this
assumption can be evaluated by using Levene Test (Villanueva et al., 2000). The null

hypothesis is as follows:
H0:O'21=O'22:...202n
Hi=0’; #0%#...#0%

In addition, plots of the residuals versus the fitted values are a simple way to check
homogeneity of variance. Moderate deviations from the assumption of equal variances do
not seriously affect the results in the ANOVA, and ANOVA is robust to small deviations
from this assumption. Evidence of a large heterogeneity of variance problem is easy to
detect in residual plots (Villanueva et al., 2000).

Levene (1960) presents a test of homogeneity (equal variance). The Levene test is
recommended when the normality assumption is not fulfilled (Nordstokke and Zumbo,
2010). Levene Test Hypothesis: P-value < 0.05 this means the differences between
variances are statistically significant. If Intervals overlap this means sample has equal

variance status. The results of Levene test is shown in Table 4.10.
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Equal
Factor Test p value Graph Result Variance
Status
Digit Forward 0.02 Intervals overlap | Yes
Digit Backward <0.001 Do not overlap No
Corsi Forward 0.05 Intervals overlap | Yes
Corsi Backward 0.03 Intervals overlap | Yes
Reaction Time - Dominant Hand <0.001 Do not overlap No
Reaction Time -Nondominant Hand <0.001 Do not overlap No
Purdue Pegboard - Dominant Hand 0.45 Intervals overlap | Yes
Purdue Pegboard -Nondominant Hand | 0.25 Intervals overlap | Yes
Age Factor Purdue Pegboard - BH <0.001 Do not overlap No
Purdue Pegboard - Total 0.01 Intervals overlap | Yes
Purdue Pegboard - Assembly 0.18 Intervals overlap | Yes
Raven Test <0.001 Do not overlap No
Stroop Color Word Test - Part | <0.001 Do not overlap No
Stroop Color Word Test - Part |l <0.001 Intervals overlap | Yes
Stroop Color Word Test - Part 111 <0.001 Do not overlap No
Stroop Color Word Test - Part 1V <0.001 Intervals overlap | Yes
Stroop Color Word Test - Part V <0.001 Do not overlap No
Digit Forward 0.05 Intervals overlap | Yes
Digit Backward <0.001 Do not overlap No
Corsi Forward <0.001 Intervals overlap | Yes
Corsi Backward <0.001 Do not overlap No
Reaction Time - Dominant Hand <0.001 Intervals overlap | Yes
Reaction Time - Nondominant Hand <0.001 Intervals overlap | Yes
Purdue Pegboard - Dominant Hand <0.001 Do not overlap No
Education Purdue Pegboard - Nondominant Hand | 0.01 Do not overlap No
Factor Purdue Pegboard - BH 0.21 Intervals overlap | Yes
Purdue Pegboard - Total 0.01 Do not overlap No
Purdue Pegboard - Assembly 0.04 Intervals overlap | Yes
Raven Test <0.001 Do not overlap No
Stroop Color Word Test - Part | <0.001 Do not overlap No
Stroop Color Word Test -Part 11 0.08 Intervals overlap | Yes
Stroop Color Word Test -Part 111 0.2 Intervals overlap | Yes
Stroop Color Word Test -Part 1V 0.4 Intervals overlap | Yes
Stroop Color Word Test -Part V 0.01 Do not overlap No
Digit Forward 0.51 Intervals overlap | Yes
Income Level Digit. Backward 0.16 Intervals overlap | Yes
Corsi Forward 0.07 Intervals overlap | Yes
Corsi Backward 0.04 Intervals overlap | Yes
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Equal
Factor Test p value | Graph Result Variance
Status
Reaction Time - Dominant Hand 0.01 Intervals overlap Yes
Reaction Time - Nondominant Hand 0.02 Intervals overlap Yes
Purdue Pegboard - Dominant Hand 0.03 Intervals overlap Yes
Purdue Peghoard - Nondominant Hand | 0.07 Intervals overlap Yes
Purdue Pegboard — BH 0.52 Intervals overlap Yes
Income Purdue Pegboard — Total 0.42 Intervals overlap Yes
Level Purdue Pegboard - Assembly 0.19 Intervals overlap Yes
Raven Test 0.02 Intervals overlap Yes
Stroop Color Word Test - Part | 0.07 Intervals overlap Yes
Stroop Color Word Test - Part |1 0.01 Do not overlap No
Stroop Color Word Test - Part 111 0.01 Do not overlap No
Stroop Color Word Test - Part IV <0.001 | Intervals overlap Yes
Stroop Color Word Test - Part V 0.01 Do not overlap No
Digit Forward 0.21 Intervals overlap Yes
Digit Backward 0.28 Intervals overlap Yes
Smoking | Corsi Forward 0.53 Intervals overlap Yes
Habit Corsi Backward 0.81 Intervals overlap Yes
Reaction Time - Dominant Hand 0.8 Intervals overlap Yes
Reaction Time - Nondominant Hand 0.16 Intervals overlap Yes
Purdue Peghoard -Dominant Hand 0.3 Intervals overlap Yes
Purdue Peghoard -Nondominant Hand | 0.38 Intervals overlap Yes
Purdue Pegboard -BH 0.051 Intervals overlap Yes
Purdue Peghoard -Total 0.19 Intervals overlap Yes
. Purdue Pegboard -Assembly 0.08 Intervals overlap Yes
Smoking
Habit Raven Test 0.18 Intervals overlap Yes
Stroop Color Word Test -Part | 0.63 Intervals overlap Yes
Stroop Color Word Test -Part |1 0.36 Intervals overlap Yes
Stroop Color Word Test - Part 111 0.96 Intervals overlap Yes
Stroop Color Word Test - Part IV 0.25 Intervals overlap Yes
Stroop Color Word Test -Part V 0.22 Intervals overlap Yes
Digit Forward 0.43 Intervals overlap Yes
Digit Backward 0.61 Intervals overlap Yes
Corsi Forward 0.61 Intervals overlap Yes
Corsi Backward 0.77 Intervals overlap Yes
Reaction Time -Dominant Hand 0.11 Intervals overlap Yes
Reaction Time -Nondominant Hand 0.1 Intervals overlap Yes
Purdue Pegboard -Dominant Hand 0.85 Intervals overlap Yes
. Purdue Pegboard -Nondominant Hand 0.94 Intervals overlap Yes
Marital
Status Purdue Pegboard -BH 0.74 Intervals overlap Yes
Purdue Pegboard -Total 0.95 Intervals overlap Yes
Purdue Pegboard -Assembly <0.001 | Intervals overlap Yes
Raven Test 0.92 Intervals overlap Yes
Stroop Color Word Test - Part | 0.05 Intervals overlap Yes
Stroop Color Word Test - Part 11 0.39 Intervals overlap Yes
Stroop Color Word Test - Part 111 0.74 Intervals overlap Yes
Stroop Color Word Test - Part IV 0.06 Intervals overlap Yes
Stroop Color Word Test - Part V 0.08 Intervals overlap Yes
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Independence Assumption (For ANOVA); Independence assumption requires no
correlation between error terms and no correlation between independent variables and error
terms (Montogomery, 2005). According to Montogomery (2005) for gaining
independence, randomization is an important factor; tests are applied to the subjects in
random order for randomization (2005).

So in this study Independence is fulfilled by randomness in selection and assignment,
for example subjects are chosen randomly and are not dependent upon the selection of

another subject. Also each subject is tested only once.

Also for determining whether there is any correlation between residuals, the plots of
the residuals versus observation orders for female are examined (Appendix C.2.). They

showed that there is no correlation between residuals.

Linearity (For correlation and regression analysis); The relationship between the
dependent and independent variables must be linear (Williams et al., 2013). In other words
the model that relates the response to the predictors like Xi, X5, .. X, is assumed to be linear
for regression analysis (Montogomery, 2005). That is the response variable is assumed to
be a linear function of the parameters (B1, B2, ... Bn), but not necessarily a linear function
of the predictor variables X;, X, ..X, (Osborne and Waters, 2002). So if relationship
between response variable and independent variables is nonlinear still linear regression
modelling could be used. If there is a quadratic relationship between response variable (YY)
and independent variables (X1, Xa, ..Xy), regression equation could include both X and X?
as predictors and the equation still would be a linear regression equation if Y is modeled as

a linear function of parameters (Montogomery, 2005).

Linearity assumption can be checked by using residual and scatter plots (Appendix
C1 and C2) showing the standardized residuals vs. the predicted values (Stevens, 2009).
Only the factors that have significant effect on the test results according to ANOVA tests

are checked for regression assumptions. The results are as follows:
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o Digit Span Forward and Backward Test responses vs subjects’ age in years
have quadratic relationship but subjects’ education levels in years have linear
relationship.

o Corsi Span Forward and Backward Test responses vs subjects’ age in years
have quadratic relationship but subjects’ education levels in years have linear
relationship.

o Raven Test vs subjects’ age in years and but subjects’ education levels in years
have linear relationship.

o Stroop Color Word Test Part | vs subjects’ education levels in years and Stroop
Color Word Test Part Il vs subjects’ education levels in years have quadratic
relationship so in regression equations for these tests Education level of the
subject should be used as quadratic variable (Education?). Relations of these
two tests with subjects’ age in years are linear.

o Stroop Color Word Test Part 11l vs subjects’ age in years and Stroop Color
Word Test Part 1V vs subjects’ age in years have quadratic relationship so in
regression equations for these tests subjects’ age variable should be used as
quadratic variable (Age?).

o All Purdue Pegboard task results have linear relationships with subjects’ age in
years and subjects’ education levels in years.

o Reaction Time Dominant Hand test result vs subjects’ age in years has
quadratic relationship so age of subject should be used as quadratic variable
(Age®) in regression equation.

o Reaction Time Non Dominant Hand test result have linear relationships with

subjects’ age in years and subjects’ education levels in years.

Multicollinearity (For regression analysis); Multicollinearity assumption means that
the independent variables are not correlated, so if multicollinearity exists, it means that
there are redundant variables in the regression (Keith, 2006). This can be checked by
looking at the variance inflation factor (VIF). The Variance inflation factor is an index of
the amount that the variance of each regression coefficient is increased over that with
uncorrelated independent variables (Keith, 2006). The rule of thumb for a large VIF value
is 10 (Keith, 2006). When the result of regression is checked, all VIF values are checked

and since they are less than 10 this assumption is fulfilled too.
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Autocorrelation (For regression analysis); There must not be a correlation between
the errors because correlation affects the estimation of coefficients for the regression
(Montogomery, 2005). Durbin-Watson statistic is used to verify this assumption. It is
desired to be between 1.5 and 2.5. (Montogomery, 2005). So for every regression model
first of all Durbin Watson test statistic is checked for autocorrelation. Durbin Watson test

is conducted on Minitab Software too. All tests fulfilled this assumption too.

In this study only Pearson Correlation Coefficient is used for calculating correlations
between independent variables and response variables. Also correlations between response
variables are calculated by using Pearson correlation formula.

Since this study only has classification factors, Completely Randomized Design
(CRD) is used. For determining the effects of independent factors and their relations on
response variables, ANOVA were conducted. According to ANOVA results, no interaction
effect is found significantly important, only main effects were observed. The statistical

models corresponding to each test are provided below.

Digit Span Forward and Backward Tests; According to ANOVA results there is no
interaction effect and Income level, Marital Status and Smoking habit have also no effect

on test result. The statistical model of no interaction two - factors CRD is:
Yij= u+ai+fy +&y (4.2)
for i=1,2, 3,4,5,6 (Age Levels)
j=1, 2,3, 4 (Education Levels)

where

Y i - ij"™ number of digits

/£ the overall response mean (mean of maximum number of digits)

ai. the effect of in level of age

- the effect of the j=level of education

& random error component (0, 02)
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The hypothesis of interest is:
Ho= pu1= uz=..... = 24
Hi=u; # y;for at least one pair (i,j)

Corsi Span Forward and Backward Test; According to ANOVA results there is no
interaction effect and Income level, Marital Status and Smoking habit have also no effect

on test result. The statistical model of no interaction two - factors CRD is:
Yij= p+ai+fy +&y (4.2)
for i=1,2, 3,4,5,6 (Age Levels)
j=1, 2,3, 4 (Education Levels)

where

Y i ij"" number of digits

/. the overall response mean (mean of maximum number of digits)

aj. the effect of in level of age

1. the effect of the j= level of education

&. random error component (0, a2)

The hypothesis of interest is:
Ho= ur= uz= ... = 24
Hi=u; # y;for at least one pair (i,j)

Raven Test; according to ANOVA results there is no interaction effect and Income
level, Marital Status and Smoking habit have also no effect on test result. The statistical
model of no interaction two - factors CRD is:

Y ij— /l+62'1'+/6’/' +&y (43)
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for 1=1,2,3,4,5,6 (Age Levels)
j=1, 2,3, 4 (Education Levels)
where
Y i ij"" number of digits
/- the overall response mean (mean of maximum number of digits)
a;. the effect of in level of age

- the effect of the j= level of education

&- random error component (0, ¢2)

The hypothesis of interest is:
Ho= ur= uz= ... = 24
Hi=u; # yfor at least one pair (i,j)

Reaction Time Dominant Hand and Non-dominant Hand Tests; for Reaction Time
Dominant Hand according to ANOVA results there is no interaction effect on test result

and only age factor has also effect. The statistical model of no interaction one - factor CRD

is:

Yij= u+an & (4.4)
for i=1,2, 3, 4,5,6 (Age Levels)
where

Y i ij"" number of digits
/£ the overall response mean (mean of maximum number of digits)
a;. the effect of in level of age

- the effect of the j=level of education

&- random error component (0, ¢2)
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The hypothesis of interest is:
Ho= pu1= uz=..... = u6
Hi=u; # y;for at least one pair (i,j)

Reaction Time Non dominant Hand; according to ANOVA results there is no
interaction effect and Income level, Marital Status and Smoking habit have also no effect

on test result. The statistical model of no interaction two - factors CRD is:
Yij= U+anfy+ey (4.5)
for i=1,2,3,4,5,6 (Age Levels)
j=1, 2,3, 4 (Education Levels)

where

Y i - ij"™ number of digits

/£ the overall response mean (mean of maximum number of digits)

aj. the effect of in level of age

4. the effect of the j» level of education

& random error component (0, ¢2)

The hypothesis of interest is:
Ho= pr= puz=..... = 24
Hi=u; # y;for at least one pair (i,j)

Stroop Color and Word Test (Part I, Part 11, Part 111, Part IV and Part V); Part | and
Part 1l: According to ANOVA results there is no interaction effect and Income level,
Marital Status and Smoking habit have also no effect on test result. The statistical model
of no interaction two - factors CRD is:

Yij= p+anfy+ey (4.6)

for i=1,2, 3, 4,5,6 (Age Levels)
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j=1, 2,3, 4 (Education Levels)
where
Y ;- ij"" time in seconds
/£ the overall response mean (mean of maximum number of digits)
a;. the effect of in level of age

- the effect of the j= level of education

&- random error component (0, ¢2)

The hypothesis of interest is:
Ho= ur= uz= ... = 24
Hi=u; # yfor at least one pair (i,j)

Part 111; according to ANOVA results there is no interaction effect and Education,
Income level and Smoking habit have no effect on test result. The statistical model of no
interaction two - factors CRD is:

Yi=pu+an y, + & 4.7)
for i=1,2, 3, 4,5,6 (Age Levels)
I =1, 2 (Marital Status Levels)
where
Y ii: il'" time in seconds
- The overall response mean (mean time in seconds)

a7. the effect of i= level of age

y; . the effect of the 1= level of marital status

&1 random error component (0, a2)

The hypothesis of interest is:
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Hi=u; # y;for at least one pair (i,j)

Part IV and Part V: According to ANOVA results there is no interaction effect and
only age factor has an effect on test result. The statistical model of no interaction two -
factors CRD is:

Yi=pu+an & (4.8)
for 1=1,2,3,4,5, 6 (Age Levels)
where
Y i:i" time in seconds
1. the overall response mean (mean time in seconds)

a7 the effect of i» level of age

& random error component (0, a2)

The hypothesis of interest is:
Ho= ur= uz= ... = U6
Hi=u; # y;for at least one pair (i,j)

Purdue Pegboard (Dominant Hand, Nondominant Hand, Both Hand, Total and
Assembly) Tests; according to ANOVA results there is no interaction effect and Income
level, Marital Status and Smoking habit have also no effect on test result. The statistical

model of no interaction two - factors CRD is:
Yij= U+anfy+&y (4.9)
for i=1,2 3,4,5,6 (Age Levels)
j=1, 2,3, 4 (Education Levels)
where

Yi: ij"™ number of pins or number of pins, collars and washers
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£ the overall response mean (mean of number of pins or number of pins, collars and

washers)

a7, the effect of i» level of age
- the effect of the j= level of education

&y. random error component (0, o?)

The hypothesis of interest is:
Ho= p1= pz= ... = Uz24
Hi=u; # y;for at least one pair (i,j)

For post hoc analysis Tukey’s test was used. Tukey’s test is recommended by
Hochberg and Tamhane (1987) for pairwise comparisons because this test is a simple
method which gives almost correct control of the error rate. There are some conditions to
be satisfied before using parametric ANOVA, if homogeneity of variance assumption is
not fulfilled non parametric ANOVA (Welch’s ANOVA) could be used (Gastwirth et al.,
2009) (For this study for the factors and test results that has violation of ANOVA
assumptions of homogeneity of variance both non parametric and parametric ANOVA
tests were used. Since the same results obtained from both tests, the study is continued

with parametric ANOVA and Tukey test).

Regression Analysis; stepwise regression approach is used. It is a method which
systematically adds the most significant variable to the model and removes the least

significant variable in each step.

Statistical Analysis was performed using Minitab 18.0. For all the inferential

statistical analyses, a p value <0.05 was used to indicate significance.
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4.5.Pilot Study

For the pilot study, randomly selected 30 female subjects from different age and
education groups performed the tests before the actual tests. The pilot study is used for
calculating average time for completion of six experiments, getting accustomed to the
equipment and test procedures, observing subject reactions during experiments and
obtaining the necessary statistical parameter values (mean, standard deviation) in order to

determine the required minimum sample size.

Table 4.11. Descriptive statistics of pilot study.

Test n X sd CcVv
Digit Forward Result (number of digits) 30 |5.67 1.15 20.38
Digit Backward Result (humber of digits) 30 |4.8 1.16 24.1
Corsi Forward Result (length of sequence) 30 |51 1.42 27.9
Corsi Backward Result (Iength of sequence) 30 |4.57 1.19 26.15
Reaction Time - Dominant Hand Result (milliseconds) 30 ]368.55 [112.27 |30.46
Reaction Time - Nondominant Hand Result (milliseconds) 30 ]359.65 [81.4 22.63
Purdue Pegboard - Dominant Hand (number of pins) 30 |13.13 |2.76 21.04
Purdue Pegboard - Nondominant Hand (number of pins) 30 |11.82 |2.56 21.7
Purdue Pegboard - Both Hand (number of pins) 30 [11.3 2.81 24.86
Purdue Pegboard - Total (number of pins) 30 |36.52 |7.8 21.35
Purdue Pegboard - Assembly Result (number of pins, colors, 30 13307 l1138 |3441
washers)

Raven Test Result (number of correct answers) 30 |38.93 |14.74 |37.87
Stroop Color Word Test - Part | (seconds) 30 |10.85 |3.97 36.59
Stroop Color Word Test - Part 11 (seconds) 30 |13.69 |6.82 49.78
Stroop Color Word Test - Part 111 (seconds) 30 |13.29 |4.63 34.86
Stroop Color Word Test - Part IV (seconds) 30 |19.14 |8.29 43.33
Stroop Color Word Test - Part V (seconds) 30 |32.03 |15.05 |47

4.6.Sample Size Determination

Sample size calculation formula for normative data studies is given in the 1SO
standards for establishing databases as the following (ISO 15535:2006):

N=((1.96 xCV)/2)*x (1.5342)? (4.18)

where, 1.96 is the critical Z value from a standard normal distribution for a 95%

confidence interval, CV is the coefficient of variation and a is the percentage of relative
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accuracy desired (CI is to be no larger than + some percentage of the mean). CV is defined

as the following:
CV=(SDIx) =100 (4.18)
where, x is the sample mean and SD is the sample standard deviation.

In the current study, true mean and standard deviation of the population are
unknown, so these values are estimated by using the results of the pilot study. Relative
accuracy is decided to be at least 5%. The sample size determined by using both results of

the pilot study and once again for the total results.

In this study, only 251 female subjects are tested. So accuracy of the test results is
given at the Table 4.10. Accuracy is calculated by using the same formula with known
n=251 and calculating alpha value. Desired alpha value is decided to be at least 5%. Some

tests are more than this value but some of them are below
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Table 4.12. Minimum sample size of experiments.

Calculated
Calculated | minimum Accuracy of
Test sample s_ize sample size|the  Actual
by pilot| by measure | Study (@)
study (n=30) | of actual | (%)
study (n=251)
Digit Forward 150 208 4.55
Digit Backward 210 253 5.02
Corsi Forward 281 308 5.53
Corsi Backward 247 327 571
Reaction Time - Dominant Hand 336 178 4.21
Reaction Time - Nondominant Hand 185 139 3.72
Purdue Pegboard - Dominant Hand 160 165 4.06
Purdue Pegboard - Nondominant Hand | 170 187 4.31
Purdue Pegboard - Both Hand 223 147 3.82
Purdue Pegboard - Total 165 153 3.90
Purdue Pegboard - Assembly 428 227 4.75
Raven Test 519 655 8.08
Stroop Color and Word Test - Part | 484 364 6.02
Stroop Color and Word Test - Part 11 896 578 7.59
Stroop Color and Word Test - Part 111 439 371 6.08
Stroop Color and Word Test - Part IV 679 526 7.24
Stroop Color and Word Test - Part V 799 646 8.02

4.7.Repeatability Study

Repeatability or test-retest reliability is another significant issue for an experiment.
For determining repeatability the maximum deviation between measurements under the

same conditions and with the same measuring instrument should be calculated.

In this study, 30 female subjects from pilot study conducted the tests once more at
least a week later from the first trail. Table 4.13 includes mean, standard deviation and

coefficient of variation values of both first and second trial for repeatability.
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Table 4.13. Data of Repeatability study.

Test Mean (n=30) SD Cv

Trial 1 |Trial 2 |Trial1 |Trial 2 |Trial 1| Trial 2
Digit Forward 5.67 5.74 1.15 1.12 20.38 |19.51
Digit Backward 4.8 4.87 1.16 1.14 24.1 23.41
Corsi Forward 5.1 5.1 1.42 1.35 27.9 26.47
Corsi Backward 4,57 4,57 1.19 1.11 26.15 |24.29
Reaction Time Dominant Hand 38.93 |39 1474 |14.63 |37.87 |3751

Reaction  Time  Nondominant| ;g5 1081 (397 |388 3659 [35.89

Hand

Purdue Pegboard Dominant Hand |12.5 12.6 2.64 2.47 0.22 19.60
Purdue Pegboard Nondominant|11.82 |11.92 |2.57 2.37 0.22

Hand 19.88
Purdue Pegboard Both Hand 11.3 1142 |281 2.63 0.25 [23.03
Purdue Pegboard Total

(Righ+Left+Both) 35.62 [3559 |7.3 6.87 0.21 [19.30
Purdue Pegboard Assembly 33.07 |3292 |11.38 [11.2 0.35 |34.02
Raven Test 0.27 0.24 0.78 0.78 294.3 |325

Stroop Color and Word Test Part | |0.57 0.5 0.9 0.83 158.4 |166

ISltroop Color and Word Test Part 19 12 204 1.92 170.1 1160

Stroop Color and Word Test Part

i 2.7 2.77 3.37 3.52 125 127.08

Stroop Color and Word Test Part

Y, 368.55 |370.78 |112.27 |111.36 |30.46 |30.03

Stroop Color and Word Test Part

v 359.65 |355.29 |81.4 82 22.63 |23.08

For testing repeatability, the difference between the means of first and second trails
should be observed. So at first F-Test is used to determine if the variances of two
populations are equal (Table 4.14). After F test, paired t-test is used to comparing two

samples means.
The hypotheses for the t-test are:
Ho: M1 — U2 = 0

Hi: gy —p2 #0
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For each test results, paired t tests are conducted (Table 4.15). According to F test
results, variances of samples assumed equal or not for paired t test. At the results if F< F

critical variances assumed equal, but if F > F critical t test variances assumed unequal.

Table 4.14. F test results of all test results.

F P
Test Critical F value
Digit Span Forward Test 1.86 1.08 |0.42
Digit Span Backward Test 1.86 1.04 |0.46
Corsi Span Forward Test 0.54 0.95]0.44
Corsi Span Backward Test 1.86 1.17 10.34
Reaction Time - Dominant Hand 1.86 1.05|0.45

Reaction Time - Nondominant Hand 1.86 1.09|0.4
Purdue Pegboard - Dominant Hand 1.86 1.14|10.36
Purdue Pegboard - Nondominant Hand |1.86 1.18 0.33

Purdue Pegboard - Both Hand 1.86 1.15|0.36
Purdue Pegboard - Total 1.86 1.13|0.37
Purdue Pegboard - Assembly 1.86 1.03 |0.47
Raven Test 1.86 1.020.48
Stroop Color and Word Test - Part | 1.86 1.05|0.45
Stroop Color and Word Test - Part 11 0.54 1 0.5

Stroop Color and Word Test - Part 11l | 1.86 1 0.5

Stroop Color and Word Test - Part IV |0.54 0.940.44
Stroop Color and Word Test - Part V 1.86 1.02 10.48

After F test, at Table 4.15 paired t test results could be seen. So we accept the null

hypothesis; there is no significant difference between two sample means for all tests.



Table 4.15. Paired t test results of all test results.

Test T - T statistics | P value
Critical

Digit Span Forward Test 2 -0.23 0.82
Digit Span Backward Test 2 -0.23 0.82
Corsi Span Forward Test 2 -0.49 0.63
Corsi Span Backward Test 2 0 0.99
Reaction Time - Dominant Hand 2.05 0.82 0.42
Reaction Time - Nondominant Hand | 2.05 0.74 0.46
Purdue Pegboard - Dominant Hand 2 -0.15 0.88
Purdue Pegboard - Nondominant 5 016 0.88
Hand

Purdue Pegboard - Both Hand 2 -0.17 0.87
Purdue Peghoard - Total 2 0.02 0.99
Purdue Pegboard - Assembly 2 0.05 0.96
Raven Test 2 -0.02 0.99
Stroop Color and Word Test - Part | 2 0.05 0.96
Stroop Color and Word Test - Part 1l |2.01 -0.3 0.77
Stroop Color and Word Test - Part 111 | 2.05 0.44 0.66
Stroop Color and Word Test - Part IV |2 -3.06 <0.001
Stroop Color and Word Test - Part V| 2.05 1.41 0.17

140
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5. RESULTS

5.1.0verview

At this part of the study, the results of the tests were documented. Descriptive
statistics of test results, percentile tables and boxplots were presented. After that for
inferential statistics correlation analysis, analyses of variance with post hoc analyses and

regression analyses results were documented.

5.2.Descriptive Statistics

5.2.1. Mean, Standard Deviation and Other Values of Response Variables

The mean, standard error of the mean, standard deviation, and coefficient of

variation, minimum, maximum and median values are calculated (Table 5.1).



Table 5.1. Descriptive statistics of response variables.
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Std.
Test_ and Response n X S Error CV_ Min. Max. | Median
Variable of % (s/ X)

g’ig'tts)Fo“"’ard (number of | o5y | 531|127 |008 |23.98 |3.00 800 | 5.00
Digit Backward (number | oo; | 463|125 | 008 | 2644 | 3.00 800 | 4.00
of digits)

Corsi Forward (length of | o5q | 470 137 | 009 |29.16 |3.00 800 | 4.00
sequences )

Corsi Backward (length of

Sequences) 251 | 422 | 127 |008 |30.08 | 200 7.00 | 4.00
Reaction Time -Dominant | 5o | 34931 | 7562 | 477 | 2219 | 2610 610.0 | 308.60
Hand (millisecond) 0 0

Reaction Time -

Nondominant Hand | 251 | 351.60 | 68.86 | 435 | 19.62 (2)68'0 389'0 333.20
(millisecond)

Purdue Pegboard -

Dominant Hand (number | 251 | 12.60 |2.65 |017 |21.38 | 7.00 19.00 | 12.00
of pins)

Purdue Pegboard -

Nondominant Hand | 251 | 12.00 2.74 0.17 22.73 | 5.50 18.00 | 11.50
(number of pins)

Purdue Pegboard Both - | 5oy | 1106 | 223 | 014 | 2043 | 3.50 18.00 | 10.50
Hand (number of pins)

Purdue Pegboard Total - | 5o | 5595 | 739 | 047 | 2055 | 1950 - 52.00 | 35.00
(number of pins)

Purdue Pegboard -

Assembly (number of pins. | 251 | 33.21 8.32 | 0.52 25.04 | 6.5 52 35
collars. washers)

Raven Test (number of | ,o1 | 3990 | 1401 | 088 | 4255 | 14 58 |30
correct answers)

Stroop Color - Word Test - | 55y | 1507 | 383 |024 |3171 | 6.43 25.45 | 11.48
Part | (Time) (seconds)

Stroop Color - Word Test - | 551 | 1315 | 525 |033 |39.99 | 589 35.33 | 10.46
Part Il (seconds)

Stroop Color - Word Test- | »oy | 1381 | 442 | 028 |3201 |835 28.11 | 12.15
Part Il (seconds)

stroop Color - Word Test - | »o4 | 1595 | 722 | 046 | 38.12 | 2.46 4088 | 17.7
Part IV (seconds)

Stroop Color - Word Test- | 49 | 3501|1352 | 0.86 | 42.26 | 14.07 72.16 | 29.15

Part V' (seconds)




Table 5.2. Descriptive statistics for Age factor.

Response Age Group n X S 3;(:_‘ Error (CS/V)_‘) Min. Max. | Median
18 - 30 years 50 |647 |115 |0.16 018  |0.83 8.00 |6.00
31 - 40 years 50 |6.40 086 |0.12 013 |5.00 8.00 |6.00
- . 41 - 50 years 50 |4.76 |066  |0.09 0.14  |4.00 6.00 |5.00
Digit Span Forward (number of digits) 51- 60 years 50  |474 |092 013 019 |3.00 6.00 |450
61-70 years |18 |41l |058  |0.14 0.14 _ |3.00 500 |4.00
71- 92 years 338|412 |086 |0.15 021 |3.00 6.00 | 4.00
18 - 30 years 50 |574 |066  |0.09 012|400 7.00 | 6.00
31 - 40 years 50 |594 |087 |0.12 015 | 4.00 8.00 |6.00
Digit Span Backviard (number of digts) S ooss o0 1406 Tosd ot Tots Taoo =00 400
61-70 years |18  |3.28 |046  |0.11 0.14 _ |3.00 400 |3.00
71- 92 years 33 |3.30 |047 |0.08 014 _ |3.00 400 |3.00
18 - 30 years 50 |612 |072  |0.10 012|400 8.00 |6.00
31 - 40 years 50 |584 |089 |0.13 015 | 4.00 8.00 |6.00
Corsi Span Forward (length of ssquence) 41 - 50 years 50 |3.82 |056  |0.08 015 |3.00 500 |4.00
51 - 60 years 50 394 |089 |0.13 023 |3.00 6.00 |4.00
61-70 years |18  |356 |0.86  |0.20 024 |3.00 6.00 |3.00
71- 92 years 338|367 |082 |0.14 022 |3.00 6.00 |3.00
18 - 30 years 50 |550 |065  |0.09 012|400 7.00 | 550
31 - 40 years 50 |552 |095 |0.13 017 |3.00 7.00 |5.00
. 41 - 50 years 50 |3.40 |053  |0.08 0.16 _ |2.00 400 |3.00
Corsi Span Backward (length of sequence) 51- 60 years 50  |348 |071  |0.10 020 |2.00 500 |3.00
61-70 years |18  |3.17 |062  |0.15 020 |2.00 500 |3.00
71- 92 years 338|327 |072 |013 022 |2.00 500 |3.00




Table 5.2. Descriptive statistics for Age factor (cont.).

- Std. Error |CV

Response Age Group n X S _ - Min. - Max. |Median
of X (s/ X)

18 - 30 years 50 15.02 |1.34 0.19 0.09 12.00 - 17.00 |15.00

31 - 40 years 50 15.72 |1.55 0.22 0.10 11.00 - 19.00 |16.00

Purdue Pegboard - Dominant Hand (number of |41 - 50 years 50 11.57 |1.14 0.16 0.10 9.00 - 14.00 [11.50

pins) 51 - 60 years 50 11.15 |0.98 0.14 0.09 9.00 - 1350 |11.00
61 - 70 years 18 9.28 1.11 0.26 0.12 700 - 1150 [9.00

71 - 92 years 33 10.06 |1.70 0.30 0.17 7.00 - 15.00 |10.00

18 - 30 years 50 14,34 |1.83 0.26 0.13 1050 - 17.00 |15.00

31 - 40 years 50 14.64 |1.64 0.23 0.11 10.00 - 18.00 |14.50

Purdue Pegboard - Nondominant Hand (number | 41 - 50 years 50 11.02 |1.62 0.23 0.15 850 - 1550 |11.00

of pins) 51 - 60 years 50 10.85 |1.24 0.18 0.11 9.00 - 13.50 |10.50
61-70 years 18 8.69 |1.49 0.35 0.17 6.00 - 11.00 |8.75
71 - 92 years 33 9.20 |1.92 0.33 0.21 550 - 15.00 |9.00

18 - 30 years 50 12.89 |1.07 0.15 0.08 10.00 - 15.00 |13.00

31 - 40 years 50 13.01 |1.37 0.19 0.11 800 - 15.00 |13.25

. 41 - 50 years 50 10.13 |0.87 0.12 0.09 850 - 12.00 |10.00

Purdue Pegboard - Both Hand (number of pins) 2365y ea ™ T80 [10.00 [0.81  |0.11 008 850 - 12.00 |10.00
61-70 years 18 8.58 |1.37 0.32 0.16 700 - 11.00 |8.75
71 - 92 years 33 9.59 |3.36 0.59 0.35 350 - 18.00 |8.50

18 - 30 years 50 42.25 |3.52 0.50 0.08 35.00 - 4750 |43.25

31 - 40 years 50 43.37 |3.96 0.56 0.09 29.00 - 51.00 |44.00

. 41 - 50 years 50 32.72 13.13 0.44 0.10 2750 - 4050 |32.75

Purdue Pegboard - Total (number of pins) 51-60years |50 3200 |253 036 008 |27.00 - 3850 |3L75

61-70 years 18 26.56 |3.47 0.82 0.13 20.00 - 32.00 |27.25

71 - 92 years 33 28.85 |6.55 1.14 0.23 1950 - 4750 |27.00

18 - 30 years 50 41.85 |4.99 0.71 0.12 28.00 - 52.00 |42.00

31 - 40 years 50 37.93 |4.18 0.59 0.11 25.00 - 45.00 |38.25

Purdue Pegboard - Assembly (number of pins, |41 - 50 years 50 32.11 |6.16 0.87 0.19 2400 - 4250 |29.00

collars, washers) 51 - 60 years 50 30.28 |5.95 0.84 0.20 23.00 - 42.00 |27.00

61-70 years 18 26.61 |5.82 1.37 0.22 20.50 - 38.00 |24.00

71 - 92 years 33 22.67 |6.26 1.09 0.28 650 - 36.00 |23.00




Table 5.2. Descriptive statistics for Age factor (cont.).

Response Age Group n (x S 3}‘; Error (CS/V)_‘) Min. - Max. |Median
18 - 30 years 50 |847 |109  |0.15 013|643 - 1041 |8.77
31- 40 years 50 [9.91 077 |0.1 008  |871 - 1236 |9.83
41- 50 years 50 |11.66 |142  |0.20 0.2 |945 - 1445 |1185
Stroop Color Word Test - Part I (seconds) 51- 60 years 50 (1241 085  |0.12 007 |1046 - 1413 |12.34
61-70 years 18 [1753 |426  |1.00 024  |11.98 - 2445 |19.09
71- 92 years 33 [17.90 [426 |0.74 024  |12.00 - 2545 |16.28
18 - 30 years 50 1920 |170  |0.24 018 |589 - 1287 935
31- 40 years 50 [9.60 128  |0.18 013|845 - 1745 |9.50
41- 50 years 50 1221 |305  |0.43 025 797 - 1865 |10.80
Stroop Color Word Test - Part I1 (seconds) 51- 60 years 50 [12.94 334|047 026 |85 - 1060 |11.44
61-70 years 18 [20.80 262 062 0.3 |1506 - 2545 |21.09
71- 92 years 33 |21.89 |401  |0.70 018 |1715 - 3533 |21.85
18- 30 years 50 1042 |120 |07 0.2 [835 - 1345 |10.20
31- 40 years 50 1043 |115  |0.6 041 |96 - 1679 |10.15
41- 50 years 50 |13.94 |3.10 |0.44 022 [946 - 1925 |12.46
Stroop Color Word Test - Part I11 (seconds) 51- 60 years 50 [13.94 [2.44 035 0.8 |1015 - 1945 |13.16
61 - 70 years 18 [19.76 |3.46 0.81 0.17 1345 - 25.41 |19.96
71- 92 years 33 (2045 (412 |0.72 020  |1240 - 2811 | 2116
18- 30 years 50 |12.99 |258  |0.36 020 912 - 1816 |12.85
31- 40 years 50 |13.24 |2.63  |037 020  [9.04 - 2315 |13.12
41- 50 years 50 |18.75 |2.30 032 012 1500 - 2345 |18.38
Stroop Color Word Test - Part IV (seconds) 51- 60 years 50 [18.91 [2.83  |0.40 015|246 - 2246 |19.25
61-70 years 18 [29.58 |455 | 107 0.5 |2508 - 3845 |27.71
71 - 92 years 33 3291 |8.92 1.55 0.27 2340 - 7454 |32.16
18 - 30 years 50 |21.61 |3.63 0.51 0.17 14.07 - 2941 |21.42
31- 40 years 50 |21.31 |3.10 |0.44 0.5 [16.02 - 3416 |20.71
41- 50 years 50 |29.14 |1.93  |0.27 007 |2416 - 3345 |29.41
Stroop Color Word Test - Part V (seconds) 51- 60 years 50 3255 276 |0.39 008 |27.45 - 3885 |32.72
61-70 years 18 [56.24 839 | 198 015  [4201 - 7216 |56.12
71- 92 years 33 |5591 |9.68  |168 017 3250 - 7210 |55.89




Table 5.2. Descriptive statistics for Age factor (cont.).

Std. Error

Cv

Response Age Group n |x S _ - Min. Max. Median
of X (s/ X)
18 - 30 years 50 [50.92 |5.63 0.80 0.11 37.00 58.00 52.50
31 - 40 years 50 [43.42 [10.54 [1.49 0.24 19.00 58.00 45.00
Raven Test (number of correct answers) 41 - 50 years 50 |24.74 |6.86 0.97 0.28 15.00 38.00 24.50
51 - 60 years 50 |24.44 |7.49 1.06 0.31 14.00 38.00 23.00
61-70 years 18 |23.83 |6.26 1.48 0.26 15.00 38.00 22.50
71 - 92 years 33 [19.91 |4.34 0.76 0.22 15.00 33.00 18.00
18 - 30 years 50 |322.87 [38.30 |[5.42 0.12 262.60 408.20 |320.10
31 - 40 years 50 |287.47 |32.11 4.54 0.11 261.00 429.00 280.20
Reaction Time - Dominant Hand (milliseconds) 41 - 50 years 50 [363.91 |67.09 [9.49 0.18 285.40 488.00 |379.70
51 - 60 years 50 |344.42 |46.02 |6.51 0.13 295.80 455.80 |327.50
61 - 70 years 18 | 353.71 |101.51 |23.93 0.29 287.80 605.00 |301.02
71 - 92 years 33 1398.06 |125.98 |21.93 0.32 290.80 610.00 |310.40
18 - 30 years 50 |323.40 |37.47 |5.30 0.12 276.40 426.00 |323.30
31 - 40 years 50 |297.18 |28.48 |4.03 0.10 273.40 423.80 |289.10
Reaction Time - Nondominant Hand (milliseconds) 41 - 50 years 50 |370.43 |56.55 |8.00 0.15 284.20 474.00 |378.70
51 - 60 years 50 [359.35 |43.27 |6.12 0.12 308.80 44160 |341.40
61-70 years 18 | 389.58 |86.37 |20.36 0.22 315.20 556.00 |346.20
71 - 92 years 33 |415.28 |102.58 |17.86 0.25 315.20 589.00 |348.20




Table 5.3. Descriptive statistics for Education factor.

Response Education Group n X S Std_' Error CV_ Min. Max. Median
of X (s/ X)

0 - 5 years 45 3.95 0.67 |0.15 0.17 3 5 4

5- 12 years 130 |4.79 1.05 |01 0.22 3 8 5

13 - 16 years 58 6.08 117 ]0.43 0.19 4 8 6
Digit Forward (number of digits) 17 - + years 18 5.84 1.06 [0.15 0.18 4 8 6

0 - 5 years 45 3.1 0.30 |0.07 0.1 3 4 3

5- 12 years 130 |4.19 1.00 |0.1 0.24 3 6 4

13 - 16 years 58 5.32 113 ]0.13 0.21 3 8 5
Digit Backward (number of digits) 17 - + years 18 5.16 1.06 |0.15 0.2 3 7 5

0 - 5 years 45 3.33 0.73 |0.16 0.22 3 6 3

5- 12 years 130 |4.25 124 ]0.12 0.29 3 7 4

13 - 16 years 58 5.31 128 ]0.15 0.24 3 8 5
Corsi Forward (length of sequence) 17 - + years 18 5.14 1.05 ]0.15 0.2 3 8 5

0 - 5 years 45 3 0.32 |0.07 0.11 2 4 3

5- 12 years 130 |3.74 116 |0.11 0.31 2 7 3

13 - 16 years 58 491 113 ]0.13 0.23 3 7 5
Corsi Backward (length of sequence) 17 - + years 18 4,72 1.14 ]0.16 0.24 3 7 5

0 - 5 years 45 19.48 402 |0.88 0.21 14 29 18

5 - 12 years 130 |24.95 9.49 ]0.92 0.38 15 56 20

13 - 16 years 58 42.4 12.30 |1.41 0.29 20 58 48
Raven Test (number of correct answers) | 17 - + years 18 41.06 12,49 |1.75 0.3 18 58 36.5

0 - 5 years 45 381.42 |105.05|22.92 0.28 287.8 598 365.8

5 - 12 years 130 |354.36 |78.09 |7.58 0.22 263.4 605 327.01
Reaction Time - Dominant Hand |13 -16 years 58 316.71 |47.48 |5.45 0.15 262.6 537.25 |300.2
(milliseconds) 17 - + years 18 329.3 78.35 |10.97 0.24 261 610 298.6

0 - 5 years 45 415.9 87.97 |19.2 0.21 328 589 397.8

5 - 12 years 130 |364.31 |68.80 |6.68 0.19 273.4 582.16 |343.81
Reaction Time - Nondominant Hand |13 - 16 years 58 323.84 |46.83 |5.37 0.14 276.4 553.15 |314.2
(milliseconds) 17 - + years 18 339.2 65.53 [9.18 0.19 275.4 584 323.2




Table 5.3. Descriptive statistics for Education factor (cont.).

Std. Error

Ccv

Response Education Group n X S of % (s/ %) Min. Max. | Median
0 - 5 years 45 1791 |4.04 0.88 0.23 12 2445 |19.15
5- 12 years 130 |12.91 |3.84 0.37 0.3 8.12 2545 |12.15
Stroop Color Word Test - Part 1|13 -16 years 58 10.07 |1.85 0.21 0.18 6.48 14.05 |9.82
(seconds) 17 - + years 18 10.85 |2.79 0.39 0.26 6.43 23.18 |10.65
0 - 5 years 45 20.87 |5.34 1.16 0.26 10.25 35.33 |21.72
5 - 12 years 130 |12.79 |4.71 0.46 0.37 7.97 23.45 |10.46
Stroop Color Word Test - Part 11|13 -16 years 58 11.29 |3.79 0.43 0.34 5.89 22.46 |9.78
(seconds) 17 - + years 18 13.33 |5.39 0.75 0.4 6.41 35.33 [12.48
0 - 5 years 45 19.65 |3.99 0.87 0.2 11.46 25.41 [20.46
5 - 12 years 130 |13.99 |4.65 0.45 0.33 9.46 28.11 |12.16
Stroop Color Word Test - Part 11|13 -16 years 58 12.01 |2.96 0.34 0.25 8.35 18.24 |10.85
(seconds) 17 - + years 18 13.69 |3.80 0.53 0.28 8.55 25.13 [12.28
0 - 5 years 45 29.18 |6.54 1.43 0.22 18 40.88 |27.45
5 - 12 years 130 |20.03 |8.80 0.86 0.44 10.12 74.54 |18.16
Stroop Color Word Test - Part IV |13 -16 years 58 15.36 |4.95 0.57 0.32 2.46 29.46 |16.15
(seconds) 17 - + years 18 18.88 |6.50 0.91 0.34 9.27 40.88 |18.34
0 - 5 years 45 5497 [12.10 |2.64 0.22 31.12 72.16 |56.78
5 - 12 years 130 |34.27 |13.79 |1.34 0.4 18.25 67.78 |29.85
Stroop Color Word Test - Part V|13 -16 years 58 25.23 |6.79 0.78 0.27 14.07 53.15 |22.16
(seconds) 17 - + years 18 28.84 [10.26 |1.44 0.36 15.26 62 27.88
0 - 5 years 45 9.88 1.13 0.25 0.11 8 12 10
5 - 12 years 130 |11.97 |2.64 0.26 0.22 7 18 11
Purdue Pegboard - Dominant Hand |13 - 16 years 58 13.89 |2.28 0.26 0.16 8.5 19 14
(number of pins) 17 - + years 18 13.31 |2.45 0.34 0.18 9 18 13
0 - 5 years 45 8.9 1.35 0.29 0.15 6.5 115 |9
5-12 years 130 |11.31 |2.51 0.24 0.22 5.5 16.5 11
Purdue Pegboard - Nondominant Hand | 13 - 16 years 58 13.45 |2.46 0.28 0.18 8.5 18 13.5
(number of pins) 17 - + years 18 12.38 |2.45 0.34 0.2 9 18 11.75




Table 5.5. Descriptive statistics for Education factor (cont.).

Std. Error

Ccv

Response Education Group n X S _ - Min. Max. | Median
of X (s/ X)

0 - 5 years 45 27.52 [4.03 0.88 0.15 22 39 27

5 - 12 years 130 |33.64 |6.83 0.66 0.2 19.5 475 |32
Purdue Pegboard - Total (number of | 13 - 16 years 58 3945 |5.99 0.69 0.15 26.5 51 40.5
pins) 17 - + years 18 37.64 |6.48 0.91 0.17 27.5 49 36

0 - 5 years 45 23.83 [3.99 0.87 0.17 12,5 35 23

5-12 years 130 |30.61 |7.67 0.75 0.25 6.5 52 27.5
Purdue Pegboard - Assembly (number |13 - 16 years 58 37.35 |6.18 0.71 0.17 20 49 39
of pins. collars. washers) 17 - + years 18 36.38 |8.66 1.21 0.24 9.5 51 38

0 - 5 years 45 8.74 1.94 0.42 0.22 7 155 |8

5- 12 years 130 |10.36 |2.05 0.2 0.2 35 15 10
Purdue Pegboard - Both Hand (number | 13 - 16 years 58 12,11 |1.69 0.19 0.14 9.5 18 12.5
of pins) 17 - + years 18 11.95 |2.16 0.3 0.18 8 175 |115




Table 5.4. Descriptive statistics for Income factor.

Response Income Group n X S Std_' Error CV_ Min. Max. | Median
of X (s/ X)
Low Level 59 |4.63 111 ]0.14 0.24 3 7 5
Medium Level 145 |5.48 125 |0.1 0.23 3 8 5
Digit Forward (number of digits) High Level 47 |5.66 1.26 |0.18 0.22 3 8 6
Low Level 59 |4 1.07 |0.14 0.27 3 6 4
Medium Level 145 | 4.74 119 |0.1 0.25 3 8 5
Digit Backward (number of digits) High Level 47 |5.09 1.23 |0.18 0.24 3 7 5
Low Level 59 |4.05 1.17 |0.15 0.29 3 6 4
Medium Level 145 | 4.79 129 |0.11 0.27 3 7 5
Corsi Forward (length of sequence) High Level 47 |5.06 144 10.21 0.28 3 8 5
Low Level 59 |3.69 1.13 |0.15 0.31 2 7 3
Medium Level 145 | 4.34 1.27 |0.11 0.29 2 7 4
Corsi Backward (length of sequence) High Level 47 |451 1.27 ]0.18 0.28 2 7 4
Low Level 59 |11.73 |2.39 |0.31 0.2 9 18 11
Purdue Pegboard - Dominant Hand (number of | Medium Level 145 [12.83 |2.72 |0.23 0.21 7 19 12.5
pins) High Level 47 |13.18 |2.63 |0.38 0.2 7 18 13
Low Level 59 10.97 (232 |0.3 0.21 7 18 10.5
Purdue Pegboard - Nondominant Hand (number | Medium Level 145 [12.23 |2.81 |0.23 0.23 5.5 18 12
of pins) High Level 47 |12.39 |2.63 |0.38 0.21 6.5 17 12.5
Low Level 59 11049 |2.64 |0.34 0.25 3.5 18 10
Medium Level 145 |11.17 |2.02 |0.17 0.18 6 155 |11
Purdue Pegboard - Both Hand (number of pins) | High Level 47 (1146 219 |0.32 0.19 7 15 11
Low Level 59 |33.19 |6.81 |0.88 0.21 21 49 31.5
Medium Level 145 |36.23 |7.19 |0.6 0.2 19.5 51 35.5
Purdue Pegboard - Total (number of pins) High Level 47 |37.03 |7.14 |1.03 0.19 20.5 49 35
Low Level 59 |29.07 |8.79 |1.13 0.3 6.5 505 |27
Purdue Pegboard - Assembly (number of pins. | Medium Level 145 [34.3 797 10.66 0.23 12.5 52 36.5
collars. washers) High Level 47 (3503 |7.12 |1.03 0.2 14 44 37
Low Level 59 |24.95 |12.04 |1.55 0.48 14 58 20
Medium Level 145 |34.76 |13.61 |1.13 0.39 15 58 33
Raven Test (number of correct answer) High Level 47 |37.23 |13.88 |2 0.37 17 56 35




Table 5.4. Descriptive statistics for Income factor (cont.).

Std. Error | CV
Response Income Group n X S of X (s/ X) Min. Max. Median
Low Level 59 [368.51 |93.78 |12.11 0.25 262.6 610 328.4
Medium Level 145 |335.02 |67.21 |5.56 0.2 261.4 605 308.4
Reaction Time - Dominant Hand (milliseconds) | High Level 47 |321.62 |65.69 |9.48 0.2 261 580 299.4
Low Level 59 [378.94 |79.44 |10.26 0.21 278.6 589 351
Reaction Time - Nondominant Hand | Medium Level 145 |346.46 |63.59 |5.26 0.18 273.4 582.16 |330.2
(milliseconds) High Level 47 |332.78 |61.87 |8.93 0.19 278.6 584 320.4
Low Level 59 ]13.97 |4.42 |0.57 0.32 7.31 24.45 |12.78
Medium Level 145 |11.56 |3.55 0.29 0.31 6.43 24.18 10.45
Stroop Color Word Test - Part | (seconds) High Level 47 11.25 |3.07 |0.44 0.27 6.48 25.45 |10.55
Low Level 59 |15.08 |6.22 |0.8 0.41 6.41 35.33 |12.16
Medium Level 145 125 493 1041 0.39 5.89 35.33 |10.16
Stroop Color Word Test - Part 11 (seconds) High Level 47 1259 |4.3 0.62 0.34 6.44 23.41 ]10.85
Low Level 59 |15.79 |5.24 |0.68 0.33 9.44 28.11 |14.45
Medium Level 145 |13.03 |3.9 0.32 0.3 8.35 26.13 |11.46
Stroop Color Word Test - Part 111 (seconds) High Level 47 13.74 |4.15 0.6 0.3 8.44 2749 |12.45
Low Level 59 2393 |1041 |1.34 0.44 11.16 74.54 20.15
Medium Level 145 |17.78 |6.85 0.57 0.39 2.46 40.88 17.1
Stroop Color Word Test - Part 1V (seconds) High Level 47 17.5 528 |0.76 0.3 9.27 35.15 |18.16
Low Level 59 |39.6 156 |2.01 0.39 18.25 72.1 33.45
Medium Level 145 |30.42 |12.77 |1.06 0.42 14.07 72.16 27.89
Stroop Color Word Test - Part V (seconds) High Level 47 28.52 |10.34 |1.49 0.36 16.02 62.15 |28.36




Table 5.5. Descriptive statistics for Marital Status factor.

Marital - Std. Error |CV . .
Response Status n X S of X (s/ %) Min. Max. |Median

. - Married 204 |566 |1,26 0,18 0,22 3 8 6
Digit Forward (number of digits) Single 47 524 [L127 0.09 0.24 3 3 3
. L Married 204 |509 |1,23 0,18 0,24 3 7 5
Digit Backward (number of digits) Single 47 452 |12 0.08 0.27 3 3 )
Corsi Forward (length of sequence) Married 204 1506 |144 0,21 0,28 3 8 >
g g Single 47 457 |1,29 0,09 028 |3 7 4
. Married 204 |451 |1,27 0,18 0,28 2 7 4
Corsi Backward (length of sequence) Single 17 2.16 127 0.09 0.31 > 7 ]
Purdue Pegboard - Dominant Hand (number of | Married 204 113,18 |2,63 0,38 0,2 7 18 13
pins) Single 47 12,51 | 2,67 0,19 0,21 7 19 12

Purdue Pegboard - Nondominant Hand | Married 204 112,39 |2,63 0,38 0,21 6,5 17 12,5

(number of pins) Single 47 11,86 |2,73 0,19 0,23 55 18 11,5
Purdue Pegboard - Both Hand (number of | Married 204 111,46 |2,19 0,32 0,19 7 15 11

pins) Single 47 10,97 | 2,23 0,16 0,2 3,5 18 10,5
. Married 204 |37,03 |7,14 1,03 0,19 20,5 49 35

Purdue Pegboard - Total (number of pins) Single 17 3535 |72 05 0.2 195 51 345
Purdue Pegboard - Assembly (number of pins, | Married 204 35,03 |7,12 1,03 0,2 14 44 37
collars, washers) Single 47 32,79 |8,53 0,6 0,26 6,5 52 33
Raven Test (number of correct answer) Married 204 |37,23 |13,88 2 0,37 17 56 35
Single 47 31,92 [13,88 0,97 0,43 14 58 29

Reaction Time -  Dominant  Hand | Married 204 321,62 | 65,69 9,48 0,2 261 580 299 4

(milliseconds) Single 47 344,71 177,13 5,39 0,22 261,4 610 317,1

Reaction Time - Nondominant Hand | Married 204 332,78 61,87 8,93 0,19 278,6 584 320,4

(milliseconds) Single 47 355,85 | 69,92 4,88 0,2 273,4 589 335,4

Married 204 |11,25 |3,07 0,44 0,27 6,48 25,45 |10,55

Stroop Color Word Test - Part | (seconds) Single 47 12,26 |3.96 0,28 032 643 2445 | 11,79

Married 204 |12,59 |43 0,62 0,34 6,44 23,41 |10,85

Stroop Color Word Test - Part 11 (seconds) Single 17 13.25 (545 0.38 0.41 5.89 3533 [10.45

Married 204 |13,74 |4,15 0,6 0,3 8,44 27,49 |12,45

Stroop Color Word Test - Part 111 (seconds) Single 17 13.83 [4.49 0.31 0.32 8.35 2811 [12.15




Table 5.5. Descriptive statistics for Marital Status factor (cont.).

Response gﬂt:{:fsal n X S (S)‘;(:_‘ Error ngi) Min. - Max. |Median
Stroop Color Word Test - Part IV | Married 204 17,5 5,28 0,76 0,3 927 - 3515 |18,16
(seconds) Single 47 19,56 |8,49 0,59 0,43 246 - 7454 17,71
Stroop Color Word Test - Part V |Married 204 28,52 10,34 1,49 0,36 16,02 - 62,15 |28,36
(seconds) Single 47 33,08 [14,23 0,99 0,43 1407 - 72,16 29,41
Table 5.6. Descriptive statistics for Smoking Habit factor.
Std. cvV
Response Smoking Habit Group | n X S Error of /%) Min. - Max. | Median
X
Smoking 72 |5.35 1.21 |0.09 0.23 3 - 8 5
Digit Forward (number of digits) Non Smoking 179 |5.22 143 |0.17 0.27 3 - 8 5
Smoking 72 |4.66 1.23 [0.09 0.26 3 - 8 5
Digit Backward (number of digits) Non Smoking 179 |4.54 122 |0.14 0.27 3 - 8 4
Smoking 72 14.68 133 |0.1 0.28 3 - 8 5
Corsi Forward (length of sequence) Non Smoking 179 |4.63 1.35 |0.16 0.29 3 - 8 4
Smoking 72 |4.24 1.26 |0.09 0.3 2 - 7 4
Corsi Backward (length of sequence) Non Smoking 179 (4.18 1.31 |0.15 0.31 2 - 7 4
Purdue Pegboard - Dominant Hand (number of | Smoking 72 1253 [252 |0.3 0.2 7 - 17 12
pins) Non Smoking 179 |12.68 |2.73 |0.2 0.22 7 - 19 12
Purdue Pegboard - Nondominant Hand (number | Smoking 72 |11.83 |2.61 |0.31 0.22 6.5 - 17 11.75
of pins) Non Smoking 179 |12.01 |2.77 ]0.21 0.23 5.5 - 18 115
Smoking 72 11092 |19 0.22 0.17 7 - 15 11
Purdue Pegboard - Both Hand (number of pins) | Non Smoking 179 |(11.12 |2.35 |0.18 0.21 3.5 - 18 10.5
Smoking 72 3529 |[6.72 |0.79 0.19 205 - 48 34.25
Purdue Pegboard - Total (number of pins) Non Smoking 179 |3581 |74 0.55 0.21 195 - 51 35
Purdue Pegboard - Assembly (number of pins. | Smoking 72 |33.65 |7.18 |0.85 0.21 21 - 49 35.5
collars. washers) Non Smoking 179 |33.03 [8.74 |0.65 0.26 6.5 - b2 35




Table 5.6.

Descriptive statistics for Smoking Habit factor (cont.).

Std.

Response Smoking Habit Group |n X S Error (CS/V)_() Min. Max. Median
of X
Smoking 72 |330.71 |55.74 |6.57 0.17 262.6 482.8 305.9
Reaction Time - Dominant Hand (milliseconds) | Non Smoking 179 |344.28 [81.99 |6.11 0.24 261 610 310.4
Reaction Time - Nondominant Hand | Smoking 72 345.04 |53.55 |6.31 0.16 276.4 514.6 330.6
(milliseconds) Non Smoking 179 |354.14 | 74.24 |5.53 0.21 273.4 589 333.4
Smoking 72 1211 |354 |0.42 0.29 6.43 25.45 11.53
Stroop Color Word Test - Part | (seconds) Non Smoking 179 |12.05 [3.94 |0.29 0.33 6.48 2445 1148
Smoking 72 1291 |4.46 |0.53 0.35 6.46 23.41 10.46
Stroop Color Word Test - Part I (seconds) Non Smoking 179 1321 |554 041 0.42 5.89 35.33 10.48
Smoking 72 1399 |423 |0.5 0.3 8.84 27.49 12.29
Stroop Color Word Test - Part |11 (seconds) Non Smoking 179 |13.74 (451 |0.34 0.33 8.35 28.11 12.15
Smoking 72 1857 |6.44 |0.76 0.35 9.12 37.89 18.14
Stroop Color Word Test - Part IV (seconds) Non Smoking 179 ]19.11 |[7.53 |0.56 0.39 2.46 40.88 17.27
Smoking 72 3185 |12.72 |15 0.4 15.26 72.1  29.62
Stroop Color Word Test - Part V (seconds) Non Smoking 179 |32.07 [13.87 |1.03 0.43 14.07 72.16 28.49
Smoking 72 |31.89 |13.29 |1.57 0.42 15 58 30
Raven Test (humber of correct answer) Non Smoking 179 |33.33 |143 |1.07 0.43 14 58 31




5.2.2. Percentile Values of Response Variables
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Percentile values of test results are calculated, %5, %25, %50, %75 and % 95
percentile values for each test result are shown in Table 5.7.
Table 5.7. Percentile values of test results.

Percentiles 5 25 50 75 95
Digit Forward Result (number of digits) 35 |4 5 6 8
Digit Backward Result (number of digits) 3 3,5 4 6 7
Corsi Forward Result (length of sequences ) 3 3,5 4 6 7
Corsi Backward Result (length of sequences) 3 3,5 4 5 6
Reaction Time Dominant Hand Result (millisecond) 268 [291.4 |308.6 |373.4|506.5
Reaction Time Nondominant Hand Result (millisecond) |281 |300.01 |331.2 |386.9|512.1
Eiunr;j)ue Pegboard Dominant Hand Result (number of 9 11 12 15.95 |17
Eiunr;j)ue Pegboard Nondominant Hand Result (number of 8 10 115 |14 16
Purdue Pegboard Both Hand Result (number of pins) 75 |95 105 |13 145
Purdue Pegpoard Total (D+ND+B Hand)  Result 9595305 |35 43 47
(number of pins)
Purdue Pegboard Assembly Result (humber of pins, 99 26 35 40.95 | 4.5
collars, washers)
Raven Test Result (number of correct answers) 16 20 30 46 56
Stroop Color - Word Test Part | (Time - Seconds) 7.65 |9.75 |11.48|13.13|21.11
Stroop Color - Word Test Part 1l (Time -Seconds) 8.04 |9.45 |10.46(17.17|22.78
Stroop Color - Word Test Part 111 (Time -Seconds) 9.33 |10.38 [12.15|16.78|23.45
Stroop Color - Word Test Part IV (Time -Seconds) 10.14 |13.42 |17.7 |21.45|35.15
Stroop Color - Word Test Part V (Time -Seconds) 18.29 | 22.13 |29.15|34.16 | 65.16
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5.2.3. Box Plots of Response Variables

The boxplot diagrams are drawn by using Minitab. They are presented in the
following. These figures show the descriptive statistics of the data and confirm the

skewness.

All test responses except Raven test and Purdue Pegboard Dominant Hand test,
boxplots shows that data are skewed and the majority of the data are located on one side of
the graph. Skewness indicates that the data may not be normally distributed
(Montogomery,2005).
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Number of Digits
+

Figure 5.1. Boxplot of Digit Forward test ( # 1con represents mean value and

—®— 1con represents Median value).

o

Number of Digits

Figure 5.2. Boxplot of Digit Backward test result ( # icon represents mean value and

—®— 1con represents Median value).
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Length of Sequence

Figure 5.3. Boxplot of Corsi Forward test result ( # icon represents mean value and

—®— 1con represents Median value).

Length of Sequence

Figure 5.4. Boxplot of Corsi Backward test result ( # icon represents mean value and

—®— jcon represents Median value).
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Figure 5.5. Boxplot of Raven test result (# icon represents mean value and —#— 1con
represents Median value).
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Figure 5.6. Boxplot of Reaction Time Dominant Hand test result (# icon represents mean

value and —#— 1con represents Median value).
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Figure 5.7. Boxplot of Reaction Time Nondominant Hand test result ( # 1con represents

mean value and —#— 1con represents Median value).

20
18
16
1%}
£
o 14
e
[S)
E
2 @
£ 12 o
=]
2
10

Figure 5.8. Boxplot of Purdue Pegboard Dominant Hand test result (% 1con represents

mean value and —#— 1con represents Median value).
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Figure 5.9. Boxplot of Purdue Pegboard Nondominant Hand test result (  icon represents

mean value and —#— 1con represents Median value).
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Figure 5.10. Boxplot of Purdue Pegboard Both Hand test result (® icon represents mean

value and —#— 1con represents Median value).
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Figure 5.11. Boxplot of Purdue Pegboard Total test result (% icon represents mean value

and —#— 1con represents Median value).
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Figure 5.12. Boxplot of Purdue Pegboard Assembly test result (£ icon represents mean

value and —®— 1con represents Median value).
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Figure 5.13. Boxplot of Stroop Color Word Test Part | result ( # icon represents mean

value and —#— 1con represents Median value).
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Figure 5.14. Boxplot of Stroop Color Word Test Part 11 result (® icon represents mean

value and —#— 1con represents Median value).
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Figure 5.15. Boxplot of Stroop Color Word Test Part 111 result ( & 1con represents mean

value and —®— 1con represents Median value).
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Figure 5.16. Boxplot of Stroop Color Word Test Part IV result ( ® icon represents mean

value and —®— 1con represents Median value).
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Figure 5.17. Boxplot of Stroop Color Word Test Part V result (# icon represents mean

value and —#— 1con represents Median value).

Boxplot diagrams of independent variable groups are drawn at below.
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Figure 5.18. Box plot of Reaction Time Test (Dominant Hand).
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For Reaction Time test (dominant hand), mean values first decrease than start to

increase for age groups.
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Figure 5.19. Box plot of Reaction Time Test (Nondominant Hand).

For Reaction Time test (hondominant hand), mean values first decrease than start to

increase for age groups. It has similar path to reaction time test (nondominant hand).
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Figure 5.20. Box plot Purdue Pegboard Test (Dominant Hand).
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For Purdue Pegboard test (dominant hand), mean values first increase for between

age groups (18-30 years and 31-40 years) than start to decrease.
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Figure 5.21. Box plot Purdue Pegboard Test (Nondominant Hand).

For Purdue Pegboard test (nondominant hand), mean values first increase for
between age groups (18-30 years and 31-40 years) than start to decrease similar to Purdue

Pegboard test (dominant hand).
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Figure 5.22. Box plot Purdue Pegboard Test (Both Hand).
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For Purdue Pegboard test (both hand), mean values first increase for between age
groups (18-30 years and 31-40 years) than start to decrease until age of 71. After that mean
value mean value increases again.
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Figure 5.23. Box plot Purdue Pegboard Test (Total).

For Purdue Pegboard test (Total), mean values first increase for between age groups
(18-30 years and 31-40 years) than start to decrease until age of 71. After that mean value

mean value increases again.
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Figure 5.24. Box plot Purdue Pegboard Test (Assembly).
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For Purdue Pegboard test (Assembly), mean values decreases with age.
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Figure 5.25. Box plot Raven Test.

For Raven test, mean values decreases with age.
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Figure 5.26. Box plot (SCWT Part I).

For Stroop Color Word Test Part I, mean values increases gradually with age.



35 H
30 -
25-
P |
+
5 .
w20
&
- |
15
" B
- .
10 = = |
5_

18-30Years 31-40Years 41-50Years 51-60Years 61-70Years 71-92 Years

Figure 5.27. Box plot (SCWT Part I1).

For Stroop Color Word Test Part 11, mean values increases gradually with age.
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Figure 5.28. Box plot (SCWT Part 111).
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For Stroop Color Word Test Part 111, mean values increases gradually with age.
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Figure 5.29. Box plot (SCWT Part IV).

For Stroop Color Word Test Part IV, mean values increases gradually with age.
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Figure 5.30. Box plot (SCWT Part V).
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For Stroop Color Word Test Part V, mean values increases gradually with age.
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Figure 5.31. Box plot Digit Span Forward Test.

For Digit Span forward test, mean values decreases gradually with age.
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Figure 5.32. Box plot Digit Span Backward Test.



For Digit Span backward test, mean values decreases gradually with age.
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Figure 5.33. Box plot Corsi Span Forward Test.

For Corsi Span forward test, mean values decreases gradually with age.
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Figure 5.34. Box plot Corsi Span Backward Test.
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For Corsi Span backward test, mean values decreases gradually with age.

For Education factor;
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Figure 5.35 Box plot Reaction Time Test (Dominant Hand).

For Reaction Time test (dominant hand), mean values decreases gradually with

education level.
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Figure 5.36. Box plot Reaction Time Test (Nondominant Hand).
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For Reaction Time test (nondominant hand), mean values decreases gradually with

education level.
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Figure 5.37. Box plot Purdue Pegboard Test (Dominant Hand).

For Purdue Pegboard test (dominant hand), mean values increases with education

level until 12-16 years after that it decreases.
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Figure 5.38. Box plot Purdue Pegboard Test (Nondominant Hand).
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For Purdue Pegboard test (nondominant hand), mean values increases with education

level until 12-16 years after that it decreases.

175

150

125

10,0

MNumber of Pins

75

50

0-5Years 6-12 years 13- 16 years > 17 years

Figure 5.39. Box plot Purdue Pegboard Test (Both Hand).

For Purdue Pegboard test (both hand), mean values increases with education level

until 12-16 years after that it decreases.
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Figure 5.40. Box plot Purdue Pegboard Test (Total).
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For Purdue Pegboard test (total), mean values increases with education level until 12-

16 years after that it decreases.
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Figure 5.41. Box plot Purdue Pegboard Test (Assembly).

For Purdue Pegboard test (assembly), mean values increases with education level

until 12-16 years after that it decreases.
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Figure 5.42. Box plot Purdue Raven Test.
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For Raven test, mean values increases with education level until 12-16 years after

that it decreases.
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Figure 5.43. Box plot SCWT (Part I) Test.

For Stroop Color Word test part I, mean values decreases gradually with education

level.
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Figure 5.44. Box plot SCWT (Part Il) Test.



179

For Stroop Color Word test part 11, mean values decreases gradually with education

level until 12-16 years after that it increases.
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Figure 5.45. Box plot SCWT (Part I1I) Test.

For Stroop Color Word test part 111, mean values decreases gradually with education

level until 12-16 years after that it increases.
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Figure 5.46. Box plot SCWT (Part IV) Test.
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For Stroop Color Word test part IV, mean values decreases gradually with education

level until 12-16 years after that it increases.

80

70

&0

50

Seconds

40

30

20

10

*
*
¥
*
*
&
L“L
0-5 Years 6-12 years 13- 16 years > 17 years

Figure 5.47. Box plot SCWT (Part V) Test.

For Stroop Color Word test part VV, mean values decreases gradually with education

level until 12-16 years after that it increases.
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Figure 5.48. Box plot Digit Span Forward Test.
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For Digit Span forward test, mean values increases gradually with education level

until 12-16 years after that it decreases.
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Figure 5.49. Box plot Digit Span Backward Test.

For Digit Span backward test, mean values increases gradually with education level

until 12-16 years after that it decreases.
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Figure 5.50. Box plot Corsi Span Forward Test.
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For Corsi Span forward test, mean values increases gradually with education level

until 12-16 years after that it decreases.
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Figure 5.51. Box plot Corsi Span Backward Test.

For Corsi Span backward test, mean values increases gradually with education level

until 12-16 years after that it decreases.
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Figure 5.52. Box plot Reaction Time Test (Dominant Hand).
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Single subjects have higher mean value for Reaction Time test (dominant hand).
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Figure 5.53. Box plot Reaction Time Test (Nondominant Hand).

Single subjects have higher mean value for Reaction Time test (nondominant hand).
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Figure 5.54. Box plot Purdue Pegboard Test (Dominant Hand).
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Single subjects have lower mean value for Purdue Pegboard test (dominant hand).
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Figure 5.55. Box plot Purdue Pegboard Test (Nondominant Hand).

Single subjects have lower mean value for Purdue Pegboard test (nondominant
hand).
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Figure 5.56. Box plot Purdue Pegboard Test (Both Hand).



Single subjects have lower mean value for Purdue Pegboard test (both hand)

Single subjects have lower mean value for Purdue Pegboard test (total).
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Figure 5.57. Box plot Purdue Pegboard Test (Total).
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Figure 5.58. Box plot Purdue Pegboard Test (Assembly).
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Single subjects have lower mean value for Purdue Pegboard test (Assembly).
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Figure 5.59. Box plot Raven Test.

Single subjects have lower mean value for Raven test.
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Figure 5.60. Box plot SCWT (Part I) Test.



Single subjects have higher mean value for Stroop Color Word Test Part I.
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Figure 5.61. Box plot SCWT (Part Il) Test.
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Figure 5.62. Box plot SCWT (Part IlI) Test.
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Single and Married subjects have similar mean values for Stroop Color Word Test
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Figure 5.63. Box plot SCWT (Part IV) Test.

Single and Married subjects have similar mean values for Stroop Color Word Test
Part IV.
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Figure 5.64. Box plot SCWT (Part V) Test.



Single subjects have higher mean value for Stroop Color Word Test Part V.
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Figure 5.65. Box plot Digit Span Forward Test.

Single subjects have lower mean value for Digit Span Forward test.
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Figure 5.66. Box plot Digit Span Backward Test.
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Single subjects have lower mean value for Digit Span Backward test.
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Figure 5.67. Box plot Corsi Span Forward Test.

Single subjects have lower mean value for Corsi Span Forward test.
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Figure 5.68. Box plot Corsi Span Backward Test.



For Income Factor;
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Figure 5.69. Box plot Reaction Time Test (Dominant Hand).
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Reaction Time test (dominant hand) response value increases through high income

level group to low income level group.
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Figure 5.70. Box plot Reaction Time Test (Nondominant Hand).
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Reaction Time test (nondominant hand) response value increases through high

income level group to low income level group.
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Figure 5.71. Box plot Purdue Pegboard Test (Dominant Hand).

Purdue Pegboard test (dominant hand) response value decreases through high income

level group to low income level group.
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Figure 5.72. Box plot Purdue Pegboard Test (Nondominant Hand).
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Purdue Pegboard test (nondominant hand) response value decreases through high

income level group to low income level group.
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Figure 5.73. Box plot Purdue Pegboard Test (Both Hand).

Purdue Pegboard test (both hand) response value slightly decreases through high

income level group to low income level group.
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Figure 5.74. Box plot Purdue Pegboard Test (Total).
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Purdue Pegboard test (total) response value slightly decreases through high income

level group to low income level group.
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Figure 5.75. Box plot Purdue Pegboard Test (Assembly).

Purdue Pegboard test (assembly) response value slightly decreases through high

income level group to low income level group.
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Figure 5.76. Box plot Raven Test.
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Raven test response value decreases through high income level group to low income

level group.
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Figure 5.77. Box plot SCWT (Part I) Test.

Stroop Color Word test part | response value slightly increases through high income

level group to low income level group.
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Figure 5.78. Box plot SCWT (Part I1) Test.



196

Stroop Color Word test part 11 response value slightly increases through high income

level group to low income level group.
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Figure 5.79. Box plot SCWT (Part IlI) Test.

Stroop Color Word test part 11l response value slightly increases through high

income level group to low income level group.
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Figure 5.80. Box plot SCWT (Part IV) Test.
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Stroop Color Word test part IV response value slightly increases through high

income level group to low income level group.
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Figure 5.81. Box plot SCWT (Part V) Test.

Stroop Color Word test part V response value slightly increases through high income

level group to low income level group.
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Figure 5.82. Box plot Digit Span Forward Test.
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Digit Span Forward test response value decreases through high income level group to

low income level group.
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Figure 5.83. Box plot Digit Span Backward Test.

Digit Span Backward test response value decreases through high income level group

to low income level group.
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Figure 5.84. Box plot Corsi Span Forward Test
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Corsi Span Forward test response value decreases through high income level group

to low income level group.
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Figure 5.85. Box plot Corsi Span Backward Test.

Corsi Span Backward test response value decreases through high income level group

to low income level group.
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Figure 5.86. Box plot of Reaction Time Test (Dominant Hand).

For Reaction Time test (dominant hand) response value, smoker and nonsmoker

groups have similar means.
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Figure 5.87. Box plot of Reaction Time Test (Nondominant Hand).
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For Reaction Time test (nondominant hand) response value, smoker and nonsmoker
groups have similar means.
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Figure 5.88. Box plot of Purdue Pegboard Test (Dominant Hand).

For Purdue Pegboard test (dominant hand) response value, smoker and nonsmoker

groups have similar means.
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Figure 5.89. Box plot of Purdue Pegboard Test (Both Hand).
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For Purdue Pegboard test (both hand) response value, smoker and nonsmoker groups

have similar means.
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Figure 5.90. Box plot of Purdue Pegboard Test (Total).

For Purdue Pegboard test (total) response value, smoker and nonsmoker groups have

similar means.
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Figure 5.91. Box plot of Purdue Pegboard Assembly Test.
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For Purdue Pegboard test (assembly) response value, smoker and nonsmoker groups

have similar means.
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Figure 5.92. Box plot of Raven Test.

For Raven test response value, smoker and nonsmoker groups have similar means.
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Figure 5.93. Box plot of SCWT (Part I) Test.
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For Stroop Color Word test part | response value, smoker and nonsmoker groups

have similar means.
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Figure 5.94. Box plot of SCWT (Part Il) Test.

For Stroop Color Word test part 11 response value, smoker and nonsmoker groups

have similar means.
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Figure 5.95. Box plot of SCWT (Part I1l) Test.
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For Stroop Color Word test part Il response value, smoker and nonsmoker groups

have similar means.
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Figure 5.96. Box plot of SCWT (Part V) Test.

For Stroop Color Word test part IV response value, smoker and nonsmoker groups

have similar means.
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Figure 5.97. Box plot of SCWT (Part V) Test.
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For Stroop Color Word test part V response value, smoker and nonsmoker groups

have similar means.
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Figure 5.98. Box plot of Digit Span Forward Test.

For Digit Span Forward test response value, smoker and nonsmoker groups have

similar means.
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Figure 5.99. Box plot of Digit Span Backward Test.
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For Digit Span Backward test response value, smoker and nonsmoker groups have

similar means.
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Figure 5.100. Box plot of Corsi Span Forward Test.

For Corsi Span Forward test response value, smoker and nonsmoker groups have

similar means.
7
B
@
[*)
£
E 5 e e
£ 0 ®
- . =
e
Er
-
3
2
smoker Mon Smoker

Figure 5.101. Box plot of Corsi Span Backward Test.
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For Corsi Span Backward test response value, smoker and nonsmoker groups have

similar means.

5.2.4. Independent Variable Groups

Demographic variables were divided two groups as continuous and categorical
variables (Table 5.8).

Table 5.8. Independent Variables Details

Variables Continuous Categorical Group | Range Sample Size

1 18-30 50
2 31-40 50
3 41-50 50
Age (years) X 4 51-60 50
5 61-70 18
6 71- 92 32
1 0-5 45

_ 2 6-12 130
Education (years) | X 3 13-16 58
4 17+ 18
1 Low 59

Income X 2 Medium 145
3 High 47

_ 1 Married 204
Marital Status S 2 Single 47
] ] 1 Smoking 72

Smoking Habit X 2 Non smoking | 179
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5.3.Inferential Statistics

5.3.1. Correlation Analysis

To apply Pearson correlation linearity and normality assumptions should be satisfied
(Dugbartey and Tornes,2000). According to scatter plots, there is linear relationship
between all variables. In this study Pearson Correlation Coefficient is used for continuous
variables. Table 5.9 shows the results of Pearson correlation for continuous variables of

this study.

Spearman’s correlation coefficient could be used for ordinal, interval or ratio
variables (Hauke and Kossowski, 2011). Since income level is an ordinal variable, for this
factor Spearman’s correlation coefficient is calculated. Table 5.10 shows the results of

Spearman correlation for ordinal variable of this study.

The Pearson’s Product Moment Correlation Coefficient calculates the correlation
between two interval or ratio variables (Yount, 2006). But in this study there are two
independent variables that are dichotomous. They are marital status (Single/Married) and
smoking habit (Yes/No). Since The Phi Coefficient (r¢) is used for calculating the
correlation between two dichotomous variables and Point biserial method computes
correlation when one variable is interval/ratio and the second is dichotomous, we use Point

Biseral correlation calculation for these three variables (Yount, 2006).

It is obvious that independent variables are dichotomous and result variables are
interval, so Table 5.11 shows the results of Point Biseral Correlation of these variables.
Since the Point Biseral Correlation is the special case of Pearson Product moment
correlation, we use the same mathematical concept; we do need to fulfill the same

assumptions again.



Table 5.9. Pearson correlation matrix.

Pearson rho

P Value Age Education
Forward -0.68 0.55
Digit Span <0.001 |<0.001
Backward -0.76 0.55
<0.001 |<0.001
Forward -0.68 0.48
Corsi Span <0.001 |<0.001
Backward -0.68 0.49
<0.001 |<0.001
Dominant Hand 0.39 -0.25
. . <0.001 |<0.001
Reaction Time Test Nondominant Hand 0.5 -0.37
<0.001 |<0.001
Dominant Hand -0.75 0.42
<0.001 |<0.001
Nondominant Hand -0.73 0.43
<0.001 |<0.001
Both Hand -0.59 0.49
Purdue Pegboard Test <0001 <0.001
Total -0.74 0.47
<0.001 |<0.001
Assembly -0.77 0.49
<0.001 |<0.001
-0.76 0.61
Raven Test <0.001 1 <0.001
Part | 0.79 -0.54
<0.001 |<0.001
Part Il 0.80 -0.32
<0.001 |<0.001
Part 111 0.76 -0.35
Stroop Color And Word Test <0001 [<0.001
Part IV 0.82 -0.38
<0.001 |<0.001
Part vV 0.85 -0.52
<0.001 |<0.001
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Table 5.10. Spearman correlation matrix.

Spearman rho

P Value

Income
Level

Digit Span

Forward

0.27

<0.001

Backward

0.3

<0.001

Corsi Span

Forward

0.25

<0.001

Backward

0.21

<0.001

Reaction Time Test

Dominant Hand

-0.19

<0.001

Nondominant Hand

-0.23

<0.001

Purdue Pegboard Test

Dominant Hand

0.16

<0.001

Nondominant Hand

0.20

<0.001

Both Hand

0.15

0.01

Total

0.18

<0.001

Assembly

0.24

<0.001

Raven Test

0.30

<0.001

Stroop Color And Word Test

Part |

-0.24

<0.001

Part 1l

-0.16

0.04

Part I

-0.17

0.02

Part IV

-0.28

<0.001

Part V

-0.27

<0.001

To calculate the rpy; for each item the following formula is used (Brown, 2001):

rosi=  (Mp- Ma)/ St * (p*q)

Where:

Iobi = point-biserial correlation coefficient

Mp = mean for categorical group 1 (i.e., those coded as 15s)

Mq = mean for categorical group 2 (i.e., those coded as 0s)

St = standard deviation for the entire test
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p = proportion of subjects that in group 1 (i.e., those coded as 1s)

q = proportion of subjects that in group 2 (i.e., those coded as 0s)

Table 5.11. Point Biseral correlation matrix.

Responses Marital Smo_king
Status |Habit
Forward (number of
- digits -0.386 |-0.046
Digit Span Be?ck\?vard (number of
digits) -0.27 |-0.045
Forward  (length  of
Corsi Span sequence) -0.401 |-0.014
Backward (length of
sequence) -0.309 |-0.021
Dominant Hand
Reaction Time Test (Nc(c))rrlrép())ls]tilrc:;}nttlme) T -0.093 |-0.081
(completion time) 0.021 |-0.059
Dominant Hand -0.31 |-0.04
Nondominant Hand -0.32  |-0.03
Purdue Pegboard Test | Both Hand -0.331 |-0.04
Total -0.365 |-0.047
Assembly -0.223 ]0.033
Raven Test (number  of  correct
answers) -0.421 |-0.046
Part | (completion time) |{0.293 |0.007
Part Il (completion time) | 0.134  |-0.025
Part 1l (completion
?g;c’p Color And Word| ey (comp 0.209 |0.026
Part IV  (completion
time) 0.118 |-0.032
Part V (completion time) | 0.186 |-0.019
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The results of correlation analysis between independent variables (age, education and
income level) and response variables shows that; age is negatively correlated with all test
results except Stroop Color and Word test and Reaction Time test. Education factor has

positive correlations with some response variables.

Education and Digit Span Test results, Education and Corsi Span Test results,
Education and Purdue Pegboard Test results, Education and Raven test results pairs are
positively, and Education and Reaction time test results, Education and Stroop Color Word
Test results pairs are negatively correlated. Income level and Digit Span Test results,
Income level and Corsi Span Test results, Income level and Purdue Pegboard Test results,
Income level and Raven test results pairs are positively, and Income level and Reaction
time test results, Income level and Stroop Color Word Test results pairs are negatively

correlated.

The results of correlation analysis for between independent variables and result
variables for Marital Status, Hand Preference and Smoking Habit show that; marital status
has significant negative correlation between Raven, Digit span and Corsi span test

response variables. Smoking habit is not strongly correlated with test results.

The correlations among response variables are calculated by using Pearson

correlation formula and results are shown in Table 5.12.



Table 5.12.

Pearson correlation matrix of response variables.

Reaction | Reaction | Purdue | Purdue | Purdue | Purdue | Purdue Digit | Digit | Corsi
Test / Pearson rho | Time Time Peg. Peg. Peg. Peg. Peg. Raven | SCWT | SCWT SCWT | SCWT | SCWT Span |Span |Span
and P-Value DH NDH DH NDH BH Total | Assembly | Test |Partl |Part2 Part3 |Part4 |Part5 F. B. F.
Reaction Time | 0.87
NDH <0.001
-0.52 -0.61
Purdue Peg. DH <0.001 |<0.001
-0.43 -0.57 0.90
Purdue Peg. NDH | <0.001 [<0.001 |<0.001
-0.41 -0.54 0.83 0.83
Purdue Peg. BH <0.001 |<0.001 |<0.001 |<0.001
-0.46 -0.59 0.96 0.96 0.92
Purdue Peg. Total | <0.001 |<0.001 |<0.001 |<0.001 |<0.001
Purdue Peg. | -0.48 -0.60 0.69 0.68 0.69 0.71
Assembly <0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001
-0.50 -0.61 0.75 0.72 0.75 0.77 0.79
Raven Test <0.001 |<0.001 [<0.001 |<0.001 |<0.001 |<0.001 |<0.001
0.38 0.54 -0.77 |-077 |-0.73 |-0.78 -0.76 -0.80
SCWT Part 1 <0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001
0.19 0.31 -063 |-061 |-055 |-0.62 -0.49 -0.53 |0.73
SCWT Part 2 <0.001 |<0.001 [<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001
0.15 0.28 -0.67 |-0.67 |-0.61 -0.68 -0.48 -0.59 [0.71 0.86
SCWT Part 3 0.02 <0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001 | <0.001
0.29 0.42 -0.72 |-071 |-0.65 |-0.72 -0.58 -0.65 [0.78 0.85 0.87
SCWT Part 4 <0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001 | <0.001 <0.001
0.39 0.50 -080 |[-0.75 [-0.71 -0.78 -0.69 -0.74 |0.83 0.81 0.82 0.88
SCWT Part 5 <0.001 |<0.001 [<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001 |<0.001 <0.001 |<0.001
-0.42 -0.56 0.73 0.72 0.74 0.75 0.72 083 |-0.76 |-0.54 -061 |-0.68 |-0.73
Digit Span F. <0.001 |<0.001 |[<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001 | <0.001 <0.001 |<0.001 |<0.001
-0.50 -0.64 0.82 0.79 0.78 0.82 0.76 0.84 |-0.80 |-0.64 -068 |-075 |-0.82 0.87
Digit Span B. <0.001 |<0.001 [<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001 |<0.001 <0.001 |<0.001 |<0.001 <0.001
-0.40 -0.54 0.73 0.71 0.75 0.75 0.71 084 |-0.75 |-0.48 -060 |-0.65 |[-0.72 0.85 ]0.83
Corsi Span F. <0.001 |<0.001 |[<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001 | <0.001 <0.001 |<0.001 | <0.001 <0.001 | <0.001
-0.50 -0.62 0.77 0.72 0.76 0.78 0.75 085 |-0.78 |-0.54 -059 |-0.66 |-0.76 0.84 ]0.85 0.85
Corsi Span B. <0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 |<0.001 <0.001 | <0.001 | <0.001 <0.001 |<0.001 | <0.001 <0.001 | <0.001 | <0.001
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According to correlation analysis results;

e Reaction times for dominant and nondominant hands have high positive
correlations. It means if a subject shows high performance with her
dominant hand, she also shows high performance with her non-dominant
hand too.

e Reaction times are negatively correlated with Purdue pegboard test
responses. Since lower response variable value means higher performance
for Reaction time tests: If a subject has higher performance (shorter time)
for reaction time, she can show higher performance for Purdue pegboard
tests and vice versa. Both of tests are used for observing motor functions
of subjects, and two test results are significantly correlated.

e Reaction times are also negatively related to Raven test, digit span test and
Corsi Span test responses. Since lower response variable value means
higher performance for Reaction time tests: If a subject has higher
performance for reaction time she can show higher performances for these
tests, too.

e Reaction time test results and Stroop Color Word tests result are
significantly and positively correlated.

e Purdue Pegboard test responses are highly correlated with Raven test,
Digit Span test and Corsi Span test responses. It could be said that higher
performance in motor functions test indicates higher performance for digit
span, Corsi span and Raven test results and vice versa.

e Purdue Pegboard test has a negative correlation with Stroop Color Word
test. Since lower response variable value means higher performance for
Stroop Color Word tests, if a subject has higher performance for Purdue
pegboard tests she can show higher performance for Stroop tests and vice
versa.

e Purdue Pegboard task performances have significant positive correlation
among themselves. Higher performance for one task indicates higher
performance for other tasks.

e Raven test has a very strong positive correlation with Digit span and Corsi

span test performances. Better performance for Raven test leads better
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performance for Digit and Corsi span tests and vice versa. Raven test is
used for determining intellectual functioning capacity and span tests are
used for calculating memory and learning capacity of subjects. So these
two capacities show positive relation according to correlation analysis.

e Stroop color word test responses are highly positively correlated among
themselves. Higher performance for one task indicates higher performance
for the other tasks.

e Stroop color word test tasks are negatively correlated with Digit span and
Corsi span tests. Since for Stroop tests low response value means better
performance this negative correlation shows us the subject who has lower
performance for Stroop tests will have higher performance for Digit and
Corsi span test with high probability and vice versa.

e Digit span and Corsi span test both used for determining memory and
learning capacity of subjects. These two tests are significantly and
positively correlated. If a subject shows high performance for one test,

with great possibility he/she shows high performance for other test, too.

5.3.2. ANOVA Results

Although some response variables are not normally distributed and homogeneity of
variance assumption is not fulfilled, given that ANOVA is robust for minor deviations
from normality and constant variance, parametric ANOVA is used for the study. As a
check non parametric ANOVA (Welch’s ANOVA) method is also applied and the similar

results were found.

Due to multicollinearity between education and income level, income level is
excluded for ANOVA and regression analysis. For each test response variable, all factors
are used for conducting ANOVA. After the first ANOVA test, if there is any factor or
interaction factor which has no effect on response, they are eliminated. Then a second
ANOVA is conducted for remaining factors. Final ANOVA results for each test response
are shown in Table 5.13 through Table 5.29.



Table 5.13. ANOVA for Digit Span Forward test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 149.82 | 29.96 55.45 <0.001
Education | 3 31.45 | 10.48 19.40 <0.001

Error 242 1 130.77 | 0.54
Lack-of-Fit | 13 | 14.37 | 1.10 2.17 0.01
Pure Error | 229 | 116.40 | 0.501

Total 250 | 406.14

Table 5.14. ANOVA for Digit Span Backward test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 171.11 | 34.22 98.67 <0.001
Education |3 2393 | 7.97 23.00 <0.001

Error 242 18393 |0.35
Lack-of-Fit | 13 | 10.21 | 0.78 2.44 <0.001
Pure Error | 229 | 73.72 | 0.32

Total 250 | 374.54

Table 5.15. ANOVA for Corsi Span Forward test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 210.74 | 42.15 75.30 <0.001
Education | 3 16.52 5.51 9.84 <0.001

Error 242 | 135.45 | 0.56
Lack-of-Fit | 13 | 17.68 1.36 2.64 <0.001
Pure Error | 229 | 117.77 | 0.51

Total 250 | 443.89

Table 5.16. ANOVA for Corsi Span Backward test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 198.18 | 39.64 93.76 <0.001
Education | 3 24.21 | 8.07 19.09 <0.001

Error 242 1 102.30 | 0.42
Lack-of-Fit | 13 | 14.77 1.14 2.97 <0.001
Pure Error | 229 | 87.52 | 0.38

Total 250 | 403.51
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Table 5.17. ANOVA for Raven test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 22264 | 4452.83 | 171.96 | <0.001
Education | 3 7052 2350.79 | 90.78 <0.001

Error 242 | 6267 25.90
Lack-of-Fit | 13 | 1288 99.07 4.56 <0.001
Pure Error | 229 | 4979 21.74

Total 250 | 49045

Table 5.18. ANOVA for Stroop Color Word test part .

Source DF | AdjSS | Adj MS | F-Value | P-Value
Age 5 1466.54 | 293.31 | 68.91 <0.001
Education | 3 80.38 26.79 6.29 <0.001

Error 242 | 1030.02 | 4.26
Lack-of-Fit | 13 | 142.44 | 10.96 2.83 <0.001
Pure Error | 229 | 887.58 | 3.88

Total 250 | 3660.99

Table 5.19. ANOVA for Stroop Color Word test part I1.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 3682.4 | 736.48 | 106.04 | <0.001
Education | 3 175.2 58.41 8.41 <0.001

Error 242 | 1680.7 | 6.95
Lack-of-Fit | 13 | 283.0 | 21.77 3.57 <0.001
Pure Error | 229 | 1397.7 | 6.10

Total 250 | 6888.3

Table 5.20. ANOVA for Stroop Color Word test part I11.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 3282.07 | 656.41 | 99.83 <0.001
Marital Status | 1 40.27 40.27 6.12 0.01

Error 244 | 1604.36 | 6.57
Lack-of-Fit 4 39.05 9.76 1.50 0.20
Pure Error 240 | 1565.31 | 6.52

Total 250 | 4886.72
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Table 5.21. ANOVA for Stroop Color Word test part V.

Source | DF | Adj SS | Adj MS | F-Value | P-Value
Age |5 11864 | 2372.86 | 138.01 | <0.001
Error 245 | 4212 17.19
Total 250 | 16077

Table 5.22. ANOVA for Stroop Color Word test part V.

Source | DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 40959 | 8191.73 | 342.29 | <0.001
Error 245 | 5863 23.93
Total 250 | 46822

Table 5.23. ANOVA for Reaction Time dominant hand test.

Source | DF | AdjSS | Adj MS | F-Value | P-Value
Age 5 297151 | 59430 | 12.86 <0.001
Error | 245 | 1132544 | 4623
Total | 250 | 1429694

Table 5.24. ANOVA for Reaction Time nondominant hand test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 231315 | 46263 14,31 <0.001
Education | 3 36515 12172 3,77 0.011
Error 242 | 782225 | 3232

Lack-of-Fit | 13 | 114468 | 8805 3,02 <0.001
Pure Error | 229 | 667757 | 2916
Total 250 | 1185348
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Table 5.25. ANOVA for Purdue Pegboard dominant hand test.

Source DF | Adj SS | Adj MS | F-Value | P-Value

Age 5 1011.61 | 202.32 | 119.22 <0.001
Education | 3 22.22 7.41 4.37 <0.001
Error 242 | 410.67 | 1.70

Lack-of-Fit | 13 | 47.71 3.67 2.32 0.01
Pure Error | 229 | 362.96 | 1.58
Total 250 | 1756.21

Table 5.26. ANOVA for Purdue Pegboard non dominant hand test

Source DF | Adj SS | Adj MS | F-Value | P-Value

Age 5 829.95 | 165.99 | 64.28 <0.001
Education | 3 33.16 11.05 4.28 0.01
Error 242 | 62491 | 2.58

Lack-of-Fit | 13 | 67.17 5.17 2.12 0.01
Pure Error | 229 | 557.75 | 2.44
Total 250 | 1883.50

Table 5.27. ANOVA for Purdue Pegboard both hand tests.

Source DF | AdjSS | Adj MS | F-Value | P-Value
Age 5 410.26 | 82.052 | 36.61 <0.001
Education |3 68.67 22.891 | 10.21 <0.001

Error 242 | 542.32 | 2.241

Lack-of-Fit | 13 | 210.53 | 16.195 | 11.18 <0.001
Pure Error | 229 | 331.79 | 1.449
Total 250 | 1240.48

Table 5.28. ANOVA for Purdue Pegboard total test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 6468.6 | 1293.72 | 91.47 <0.001
Education | 3 325.0 108.35 | 7.66 <0.001

Error 242 | 3422.6 | 14.14

Lack-of-Fit | 13 | 757.1 58.24 5.00 <0.001
Pure Error | 229 | 2665.5 | 11.64
Total 250 | 12983.8
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Table 5.29. ANOVA for Purdue Pegboard assembly test.

Source DF | Adj SS | Adj MS | F-Value | P-Value
Age 5 6036.5 | 1207.29 | 42.29 <0.001
Education | 3 592.0 197.33 | 6.91 <0.001

Error 242 |1 6909.0 | 28.55

Lack-of-Fit | 13 | 1959.2 | 150.71 | 6.97 <0.001
Pure Error | 229 | 4949.8 | 21.61
Total 250 | 17289.3

Results of ANOVA can be summarized as follows:

e Age factor has a significant effect on all response variables.

e Education level significantly affects almost all test responses except Stroop
Color Word test Part 111, Stroop Color Word test Part IV, Stroop Color Word test
Part V and Reaction Time Dominant Hand test.

e Smoking habit showed no significance on any response variable. Marital Status
only affects Stroop Color Word Test Part 111, for other test results this factor has
no significant effect. This could be a random effect.

e Digit Span and Corsi Span tests are affected by Age and Education level of
subjects. Raven and Purdue Pegboard Tests are affected by Age and Education
level of subjects, as well.

e Stroop Color and Word Test Parts differs from each other: Part | and Part 11 are
affected by Age and Education factor like other tests, but only Age and Marital
status has significant effect on Part I1l. Part IV and Part V are affected by only
Age of the subjects.

e Reaction time tests are affected by Age of the subjects; Reaction time non
dominant hand also is affected by Education level of subjects. This could be a
random effect, after Tukey test and regression analysis it could be interpreted.

According to ANOVA results no significant interactions could have been seen.
ANOVA results shows that at least two groups differ from each other but it does not show
us which group differ. So Multiple Comparison (Post-Hoc) tests are performed to

determine which means amongst differ from the rest (Montogomery, 2005).
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5.3.3. Post-Hoc Analyses (Pairwise Comparisons)

Tukey test is useful for comparing the difference between each pair of means with
appropriate adjustment for the multiple testing (Olleveant, 1999). In this study, Tukey test t
has two assumptions: The observations have a normal distribution and the standard
deviation is the same for each group. These two assumptions are tested for ANOVA. The
results are shown in Table 5.30 through Table 5.35.

At the results of ANOVA test some independent variables do not have significant
effect on some test responses. So those test results do not included at result tables, for
instance; marital status factor has an effect on only Stroop Color Word test part 11l so

Tukey test is conducted for only this test for this factor.



Table 5. 30. Tukey’s test results for age group differences.

Test Age Group Difference B;g;er:snce of Etrdr.or t-Value | p-Value
(31-40 years) - (18 -30 years) |-0.18 0.16 -1.11 0.88
(41-50 years) - (18 -30 years) |-1.82 0.16 -11.18 <0.001
(51-60 years) - (18 -30 years) |-1.84 0.16 -11.31 <0.001
(61-70 years) - (18 -30 years) | -2.47 0.22 -11.04 |<0.001
(70-92 years) - (18 -30 years) | -2.46 0.18 -13.47 <0.001
(41-50 years) - (31-40 years) -1.64 0.16 -10.08 <0.001
Digit Span (51-60 years) - (31-40 years) -1.66 0.16 -10.2 <0.001
Forward (61-70 years) - (31-40 years) -2.29 0.22 -10.23 | <0.001
(70-92 years) - (31-40 years) -2.28 0.18 -12.49 <0.001
(51-60 years) - (41-50 years) -0.02 0.16 -0.12 0.99
(61-70 years) - (41-50 years) -0.65 0.22 -2.9 0.04
(70-92 years) - (41-50 years) -0.64 0.18 -3.5 0.01
(61-70 years) - (51-60 years) -0.63 0.22 -2.81 0.06
(70-92 years) - (51-60 years) -0.62 0.18 -3.39 0.01
(70-92 years) - (61-70 years) 0.01 0.24 0.04 0.99
(31-40 years) - (18 -30 years) |0.2 0.13 1.51 0.66
(41-50 years) - (18 -30 years) |-1.6 0.13 -12.06 <0.001
(51-60 years) - (18 -30 years) |-1.68 0.13 -12.66 <0.001
(61-70 years) - (18 -30 years) | -2.46 0.18 -13.5 <0.001
(70-92 years) - (18 -30 years) | -2.44 0.15 -16.38 <0.001
(41-50 years) - (31-40 years) -1.8 0.13 -13.56 <0.001
Digit Span (51-60 years) - (31-40 years) -1.88 0.13 -14.17 <0.001
Backward (61-70 years) - (31-40 years) -2.66 0.18 -14.6 <0.001
(70-92 years) - (31-40 years) -2.64 0.15 -17.72 <0.001
(51-60 years) - (41-50 years) -0.08 0.13 -0.6 0.99
(61-70 years) - (41-50 years) -0.86 0.18 -4.73 <0.001
(70-92 years) - (41-50 years) -0.84 0.15 -5.62 <0.001
(61-70 years) - (51-60 years) -0.78 0.18 -4.29 <0.001
(70-92 years) - (51-60 years) -0.76 0.15 -5.09 <0.001
(70-92 years) - (61-70 years) 0.03 0.19 0.13 0.99
(31-40 years) - (18 -30 years) |-0.28 0.16 -1.78 0.48
(41-50 years) - (18 -30 years) |-2.3 0.16 -14.6 <0.001
(51-60 years) - (18 -30 years) |-2.18 0.16 -13.84 |<0.001
(61-70 years) - (18 -30 years) |-2.56 0.22 -11.85 |[<0.001
(70-92 years) - (18 -30 years) | -2.45 0.18 -13.89 <0.001
(41-50 years) - (31-40 years) -2.02 0.16 -12.82 <0.001
Corsi Span (51-60 years) - (31-40 years) -1.9 0.16 -12.06 <0.001
Forward (61-70 years) - (31-40 years) -2.28 0.22 -10.55 |[<0.001
(70-92 years) - (31-40 years) -2.17 0.18 -12.3 <0.001
(51-60 years) - (41-50 years) 0.12 0.16 0.76 0.97
(61-70 years) - (41-50 years) -0.26 0.22 -1.22 0.83
(70-92 years) - (41-50 years) -0.15 0.18 -0.87 0.95
(61-70 years) - (51-60 years) -0.38 0.22 -1.78 0.48
(70-92 years) - (51-60 years) -0.27 0.18 -1.55 0.63
(70-92 years) - (61-70 years) 0.11 0.23 0.48 0.99
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Table 5.30. Tukey’s test results for age group differences (cont.).

Test Age Group Difference B;Z;enrsence of Etrcl.or t-Value p-Value
(31-40 years) - (18 -30 years) |0.02 0.14 |0.14 0.99
(41-50 years) - (18 -30 years) |-2.1 0.14 |-14.61 <0.001
(51-60 years) - (18 -30 years) |-2.02 0.14 |-14.06 <0.001
(61-70 years) - (18 -30 years) |-2.33 0.2 -11.81 <0.001
(70-92 years) - (18 -30 years) |-2.23 0.16 |-13.82 <0.001
(41-50 years) - (31-40 years) |-2.12 0.14 |-14.75 <0.001
Corsi Span (51-60 years) - (31-40 years) |-2.04 0.14 |-14.19 <0.001
Backward (61-70 years) - (31-40 years) |-2.35 0.2 -11.91 <0.001
(70-92 years) - (31-40 years) |-2.25 0.16 |-13.94 <0.001
(51-60 years) - (41-50 years) |0.08 0.14 |0.56 0.99
(61-70 years) - (41-50 years) |-0.23 0.2 -1.18 0.85
(70-92 years) - (41-50 years) |-0.13 0.16 |-0.79 0.97
(61-70 years) - (51-60 years) |-0.31 0.2 -1.59 0.61
(70-92 years) - (51-60 years) |-0.21 0.16 |-1.29 0.79
(70-92 years) - (61-70 years) |0.11 0.21 |05 0.99
(31-40 years) - (18 -30 years) |-33.3 13.6 |-2.45 0.14
(41-50 years) - (18 -30 years) |42.7 136 |3.14 0.02
(51-60 years) - (18 -30 years) |23.6 13.6 1.73 0.51
(61-70 years) - (18 -30 years) | 32.4 18.7 [1.73 0.51
(70-92 years) - (18 -30 years) | 76.7 152 |5.03 <0.001
(41-50 years) - (31-40 years) |76 136 |5.59 <0.001
Reaction Time - (51-60 years) - (31-40 years) |56.8 136 |[4.18 <0.001
Dominant Hand (61-70 years) - (31-40 years) |65.7 18.7 |351 0.01
(70-92 years) - (31-40 years) | 110 152 |7.21 <0.001
(51-60 years) - (41-50 years) |-19.2 136 |[-1.41 0.72
(61-70 years) - (41-50 years) |-10.4 18.7 |-0.55 0.99
(70-92 years) - (41-50 years) |34 152 |2.23 0.23
(61-70 years) - (51-60 years) |8.8 18.7 1047 0.99
(70-92 years) - (51-60 years) |53.2 152 |[3.49 0.01
(70-92 years) - (61-70 years) |44.4 199 |[2.23 0.23
(31-40 years) - (18 -30 years) |-28.3 116 |-2.45 0.14
(41-50 years) - (18 -30 years) |45.3 116 |[3.92 <0.001
(51-60 years) - (18 -30 years) |33.9 116 |2.94 0.04
(61-70 years) - (18 -30 years) | 64.6 159 |[4.07 <0.001
(70-92 years) - (18 -30 years) |90.3 13 6.97 <0.001
(41-50 years) - (31-40 years) |73.7 116 |[6.37 <0.001
Reaction Time - (51-60 years) - (31-40 years) |62.3 116 |[5.39 <0.001
Nondominant Hand (61-70 years) - (31-40 years) |93 159 |5.85 <0.001
(70-92 years) - (31-40 years) |118.7 13 9.15 <0.001
(51-60 years) - (41-50 years) |-11.4 116 |[-0.98 0.92
(61-70 years) - (41-50 years) |19.3 15.9 1.22 0.83
(70-92 years) - (41-50 years) |45 13 3.47 0.01
(61-70 years) - (51-60 years) |30.7 15.9 1.93 0.38
(70-92 years) - (51-60 years) |56.4 13 4.35 <0.001
(70-92 years) - (61-70 years) |25.7 16.9 1.52 0.65
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Table 5.30. Tukey’s test results for age group differences (cont.).

. Difference of | Std.

Test Age Group Difference Means Error t-Value p-Value
(31-40 years) - (18 -30 years) |0.98 0.27 |3.69 <0.001
(41-50 years) - (18 -30 years) |-3.26 0.27 |-12.26 <0.001
(51-60 years) - (18 -30 years) |-3.67 0.27 |-13.8 <0.001
(61-70 years) - (18 -30 years) |-5.52 0.37 |-15.11 <0.001
(70-92 years) - (18 -30 years) |-4.74 0.3 -15.9 <0.001
(41-50 years) - (31-40 years) |-4.24 0.27 |-15.95 <0.001

_ | (51-60 years) - (31-40 years) |-4.65 0.27 |-17.49 <0.001

E%r%?ﬁanfzgfn%ard (61-70 years) - (31-40 years) | -6.5 037 |-17.8 <0.001
(70-92 years) - (31-40 years) |-5.72 0.3 -19.18 <0.001
(51-60 years) - (41-50 years) |-0.41 0.27 |-1.54 0.64
(61-70 years) - (41-50 years) |-2.26 0.37 |-6.19 <0.001
(70-92 years) - (41-50 years) |-1.48 0.3 -4.96 <0.001
(61-70 years) - (51-60 years) |-1.85 0.37 |-5.07 <0.001
(70-92 years) - (51-60 years) |-1.07 0.3 -3.59 0.01
(70-92 years) - (61-70 years) |0.78 0.39 2.01 0.34
(31-40 years) - (18 -30 years) |0.02 0.33 0.06 0.99
(41-50 years) - (18 -30 years) |-3.51 0.33 -10.71 <0.001
(51-60 years) - (18 -30 years) |-3.69 0.33 -11.26 <0.001
(61-70 years) - (18 -30 years) |-5.87 0.45 -13.02 <0.001
(70-92 years) - (18 -30 years) |-5.36 0.37 -14.59 <0.001
(41-50 years) - (31-40 years) |-3.53 0.33 -10.77 <0.001

| (51-60 years) - (31-40 years) |-3.71 0.33 -11.32 <0.001

E‘g:(;‘gmizg%?f_'aarg 4 [(61-70 years) - (31-40 years) |-5.89 045 |-13.06 |<0.001
(70-92 years) - (31-40 years) |-5.38 0.37 -14.64 <0.001
(51-60 years) - (41-50 years) |-0.18 0.33 -0.55 0.99
(61-70 years) - (41-50 years) |-2.36 0.45 |-5.23 <0.001
(70-92 years) - (41-50 years) |-1.85 0.37 |-5.04 <0.001
(61-70 years) - (51-60 years) |-2.18 0.45 |-4.83 <0.001
(70-92 years) - (51-60 years) |-1.67 0.37 |-4.55 <0.001
(70-92 years) - (61-70 years) | 0.5 0.48 1.05 0.9
(31-40 years) - (18 -30 years) |0.12 0.32 0.38 0.99
(41-50 years) - (18 -30 years) |-2.76 0.32 |-8.74 <0.001
(51-60 years) - (18 -30 years) | -2.8 0.32 -8.87 <0.001
(61-70 years) - (18 -30 years) |-4.31 0.43 |-9.92 <0.001
(70-92 years) - (18 -30 years) | -3.3 0.35 -9.31 <0.001
(41-50 years) - (31-40 years) |-2.88 0.32 |-9.12 <0.001

_ | (51-60 years) - (31-40 years) |-2.92 0.32 |-9.25 <0.001

;‘g‘;ﬂ”ﬁanzegboa’d (61-70 years) - (31-40 years) | -4.43 043 |-10.2 <0.001
(70-92 years) - (31-40 years) |-3.42 0.35 |-9.65 <0.001
(51-60 years) - (41-50 years) |-0.04 0.32 -0.13 0.99
(61-70 years) - (41-50 years) |-1.55 0.43 -3.56 0.01
(70-92 years) - (41-50 years) |-0.54 0.35 -1.52 0.65
(61-70 years) - (51-60 years) |-1.51 043 |-3.47 0.01
(70-92 years) - (51-60 years) |-0.5 035 |-141 0.72
(70-92 years) - (61-70 years) |1.01 046 |2.18 0.25
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Table 5.30. Tukey’s test results for age group differences (cont.).

Test Age Group Difference B;Z;enrsence of Etrcl.or t-Value p-Value
(31-40 years) - (18 -30 years) |1.12 0.78 1.43 0.71
(41-50 years) - (18 -30 years) |-9.53 0.78 |-12.18 <0.001
(51-60 years) - (18 -30 years) |-10.16 0.78 |-12.99 <0.001
(61-70 years) - (18 -30 years) |-15.69 1.08 |[-14.6 <0.001
(70-92 years) - (18 -30 years) |-13.4 0.88 |-15.28 <0.001
(41-50 years) - (31-40 years) |-10.65 0.78 |-13.62 <0.001
(51-60 years) - (31-40 years) |-11.28 0.78 |-14.42 <0.001

?‘églue Pegboard - 5770 years) - (31-40 years) |-16.81 108 |-1564  [<0.001
(70-92 years) - (31-40 years) |-14.52 0.88 |-16.55 <0.001
(51-60 years) - (41-50 years) |-0.63 0.78 |-0.81 0.97
(61-70 years) - (41-50 years) |-6.16 1.08 |[-5.73 <0.001
(70-92 years) - (41-50 years) |-3.87 0.88 |-4.41 <0.001
(61-70 years) - (51-60 years) |-5.53 1.08 |-5.15 <0.001
(70-92 years) - (51-60 years) |-3.24 0.88 |-3.7 <0.001
(70-92 years) - (61-70 years) |2.29 1.15 |2 0.34
(31-40 years) - (18 -30 years) |-3.92 111 |-3.54 0.01
(41-50 years) - (18 -30 years) |-9.74 111 |-8.8 <0.001
(51-60 years) - (18 -30 years) |-11.57 1.11  |-10.46 <0.001
(61-70 years) - (18 -30 years) |-15.24 152 |-10.02 <0.001
(70-92 years) - (18 -30 years) |-19.18 1.24 |-15.46 <0.001
(41-50 years) - (31-40 years) |-5.82 1.11 |-5.26 <0.001
(51-60 years) - (31-40 years) |-7.65 1.11 |-6.91 <0.001

Z‘;;‘Z‘;fbliegboard ~[(61-70 years) - (31-40 years) | -11.32 1520 |-7.44 <0.001
(70-92 years) - (31-40 years) |-15.26 1.24 |-12.3 <0.001
(51-60 years) - (41-50 years) |-1.83 111 |-1.65 0.56
(61-70 years) - (41-50 years) |-5.5 152 |-3.62 <0.001
(70-92 years) - (41-50 years) |-9.44 1.24 |-7.61 <0.001
(61-70 years) - (51-60 years) |-3.67 152 |[-2.41 0.15
(70-92 years) - (51-60 years) |-7.61 1.24 |-6.13 <0.001
(70-92 years) - (61-70 years) |-3.94 1.62 |-2.43 0.15
(31-40 years) - (18 -30 years) |-7.5 1.47 |-5.09 <0.001
(41-50 years) - (18 -30 years) |-26.18 1.47 |-17.75 <0.001
(51-60 years) - (18 -30 years) |-26.48 1.47 |-17.96 <0.001
(61-70 years) - (18 -30 years) |-27.09 2.03 |-13.37 <0.001
(70-92 years) - (18 -30 years) |-31.01 1.65 |-18.75 <0.001
(41-50 years) - (31-40 years) |-18.68 1.47 |-12.67 <0.001
(51-60 years) - (31-40 years) |-18.98 1.47 |-12.87 <0.001

Raven Test (61-70 years) - (31-40 years) |-19.59 2.03 |-9.66 <0.001
(70-92 years) - (31-40 years) |-23.51 1.65 |[-14.22 <0.001
(51-60 years) - (41-50 years) |-0.3 147 |-0.2 0.99
(61-70 years) - (41-50 years) |-0.91 2.03 -0.45 0.99
(70-92 years) - (41-50 years) |-4.83 1.65 -2.92 0.04
(61-70 years) - (51-60 years) |-0.61 203 |-0.3 0.99
(70-92 years) - (51-60 years) |-4.53 165 |-2.74 0.07
(70-92 years) - (61-70 years) |-3.92 2.16 |-1.82 0.46
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Table 5.30. Tukey’s test results for age group differences (cont.).

Test Age Group Difference B;Z;enrsence of Etrcl.or t-Value p-Value
(31-40 years) - (18 -30 years) |1.44 043 |3.38 0.01
(41-50 years) - (18 -30 years) |3.19 043 |7.48 <0.001
(51-60 years) - (18 -30 years) |3.94 043 ]9.25 <0.001
(61-70 years) - (18 -30 years) |9.06 0.59 15.48 <0.001
(70-92 years) - (18 -30 years) |9.42 0.48 19.74 <0.001
(41-50 years) - (31-40 years) |1.74 043 (4.1 <0.001
(51-60 years) - (31-40 years) |2.5 0.43 |5.87 <0.001

?tef:to_ppaftol'or Word 6170 years) - (31-40 years) | 7.62 059 [13.01  [<0.001
(70-92 years) - (31-40 years) |7.98 0.48 16.72 <0.001
(51-60 years) - (41-50 years) |0.75 0.43 1.77 0.49
(61-70 years) - (41-50 years) |5.87 0.59 10.03 <0.001
(70-92 years) - (41-50 years) |6.24 0.48 13.07 <0.001
(61-70 years) - (51-60 years) |5.12 0.59 |8.74 <0.001
(70-92 years) - (51-60 years) |5.49 0.48 11.49 <0.001
(70-92 years) - (61-70 years) |0.37 0.62 |0.59 0.99
(31-40 years) - (18 -30 years) | 0.4 0.55 |0.72 0.98
(41-50 years) - (18 -30 years) |3.01 0.55 |5.46 <0.001
(51-60 years) - (18 -30 years) |3.74 0.55 |6.8 <0.001
(61-70 years) - (18 -30 years) |11.6 0.76 15.33 <0.001
(70-92 years) - (18 -30 years) | 12.69 0.62 |20.56 <0.001
(41-50 years) - (31-40 years) |2.61 055 |4.74 <0.001
(51-60 years) - (31-40 years) |3.34 0.55 |6.07 <0.001

?tefsoto_ppa?fl'fr Word 6170 years) - (31-40 years) | 11.2 0.76 | 1438 <0.001
(70-92 years) - (31-40 years) |12.3 0.62 19.92 <0.001
(51-60 years) - (41-50 years) |0.73 055 |1.33 0.77
(61-70 years) - (41-50 years) |8.59 0.76 11.35 <0.001
(70-92 years) - (41-50 years) |9.69 0.62 15.69 <0.001
(61-70 years) - (51-60 years) |7.85 0.76 10.38 <0.001
(70-92 years) - (51-60 years) |8.95 0.62 145 <0.001
(70-92 years) - (61-70 years) |1.1 0.81 1.36 0.75
(31-40 years) - (18 -30 years) |0.01 0.52 ]0.01 0.99
(41-50 years) - (18 -30 years) | 3.52 0.52 |6.8 <0.001
(51-60 years) - (18 -30 years) | 3.52 0.52 |6.78 <0.001
(61-70 years) - (18 -30 years) |9.34 0.71 13.12 <0.001
(70-92 years) - (18 -30 years) | 10.03 0.58 17.26 <0.001
(41-50 years) - (31-40 years) |3.52 052 |6.79 <0.001
(51-60 years) - (31-40 years) |3.51 052 |6.77 <0.001

?ter;cippa(?{) II ﬂr Word (61-70 years) - (31-40 years) |9.34 0.71 13.11 <0.001
(70-92 years) - (31-40 years) |10.03 0.58 17.25 <0.001
(51-60 years) - (41-50 years) |-0.01 0.52 |-0.02 0.99
(61-70 years) - (41-50 years) |5.82 071 |8.17 <0.001
(70-92 years) - (41-50 years) |6.51 058 |[11.2 <0.001
(61-70 years) - (51-60 years) |5.83 0.71 |8.18 <0.001
(70-92 years) - (51-60 years) |6.52 0.58 11.22 <0.001
(70-92 years) - (61-70 years) |0.69 0.76 |0.91 0.94
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Table 5.30. Tukey’s test results for age group differences (cont.).

Test Age Group Difference '\D/Ilg;er:’snce of Etrdr.or t-Value p-Value
(31-40 years) - (18 -30 years) |0.25 0.83 |03 0.99
(41-50 years) - (18 -30 years) |5.76 0.83 |6.95 <0.001
(51-60 years) - (18 -30 years) |5.92 083 |7.14 <0.001
(61-70 years) - (18 -30 years) | 16.59 1.14 |14.55 <0.001
(70-92 years) - (18 -30 years) |19.93 0.93 |21.43 <0.001
(41-50 years) - (31-40 years) |5.51 0.83 |6.64 <0.001
(51-60 years) - (31-40 years) |5.67 0.83 |6.83 <0.001

?g;o_ppafto:f/r Word [ 6170 years) - (31-40 years) | 16.33 114 |14.33 <0.001
(70-92 years) - (31-40 years) |19.67 0.93 |21.16 <0.001
(51-60 years) - (41-50 years) |0.16 0.83 0.19 0.99
(61-70 years) - (41-50 years) |10.83 1.14 |95 <0.001
(70-92 years) - (41-50 years) |14.17 0.93 15.23 <0.001
(61-70 years) - (51-60 years) |10.67 1.14 9.36 <0.001
(70-92 years) - (51-60 years) |14.01 0.93 15.06 <0.001
(70-92 years) - (61-70 years) |3.34 1.21 2.75 0.07
(31-40 years) - (18 -30 years) |-0.31 0.98 |-0.32 0.99
(41-50 years) - (18 -30 years) | 7.52 098 |7.69 <0.001
(51-60 years) - (18 -30 years) |10.94 0.98 11.18 <0.001
(61-70 years) - (18 -30 years) | 34.62 1.34 |25.75 <0.001
(70-92 years) - (18 -30 years) | 34.29 1.1 31.25 <0.001
(41-50 years) - (31-40 years) |7.83 098 |8 <0.001
(51-60 years) - (31-40 years) |11.25 0.98 115 <0.001

?g;’to_ppaff\'fr WOrd [ 6170 years) - (31-40 years) | 34.93 134 |2598  |<0.001
(70-92 years) - (31-40 years) |34.6 1.1 31.54 <0.001
(51-60 years) - (41-50 years) |3.42 0.98 3.49 0.01
(61-70 years) - (41-50 years) |27.1 1.34 |20.15 <0.001
(70-92 years) - (41-50 years) |26.77 1.1 24.4 <0.001
(61-70 years) - (51-60 years) |23.68 1.34 |17.61 <0.001
(70-92 years) - (51-60 years) |23.35 1.1 21.28 <0.001
(70-92 years) - (61-70 years) |-0.33 1.43 -0.23 0.99

228



Table 5.31. Tukey’s test results for education group differences.
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Education Group | Difference | Std.
Test Difference P of Means | Error | Value |p-Value
(6-12 years) - (0-5 years) 0.84 0.26 |3.29 0.01
(13-16 years) - (0-5 years) 2.13 0.26 |8.09 <0.001
. (17 + years) - (0-5 years) 1.89 0.28 |6.81 <0.001
Digit Span Forward (13-16 years) - (6-12 years) | 1.29 016 |8 <0.001
(17 + years) - (6-12 years) 1.05 0.18 |5.73 <0.001
(17 + years) - (12-16 years) |-0.24 0.2 -1.23 0.61
(6-12 years) - (0-5 years) 11 024 |451 < 0.001
(13-16 years) - (0-5 years) 2.23 0.25 |8.87 <0.001
. (17 + years) - (0-5 years) 2.07 0.26 |7.81 <0.001
Digit Span Backward (13-16 years) - (6-12 years) [1.13 0.15 |7.35 <0.001
(17 + years) - (6-12 years) 0.97 0.18 |5.55 <0.001
(17 + years) - (12-16 years) |-0.16 0.19 -0.86 0.82
(6-12 years) - (0-5 years) 0.91 0.28 3.23 0.01
(13-16 years) - (0-5 years) 197 0.29 6.75 <0.001
. (17 + years) - (0-5 years) 1.81 0.31 |5.87 <0.001
Corsi Span Forward (13-16 years) - (6-12 years) | 1.06 018 |[592  |<0.001
(17 + years) - (6-12 years) 0.89 0.2 4.39 <0.001
(17 + years) - (12-16 years) | -0.17 0.22 -0.77 0.87
(6-12 years) - (0-5 years) 0.74 0.26 2.82 0.03
(13-16 years) - (0-5 years) 1.91 0.27 |7 <0.001
. (17 + years) - (0-5 years) 1.72 029 |6 <0.001
Corsi Span Backward (13-16 years) - (6-12 years) | 1.16 017 |698 |<0.001
(17 + years) - (6-12 years) 0.98 0.19 5.16 <0.001
(17 + years) - (12-16 years) |-0.19 0.2 -0.93 0.79
(6-12 years) - (0-5 years) -5 0.76 |-6.58 <0.001
(13-16 years) - (0-5 years) -7.84 0.79 |-9.99 <0.001
Stroop Color Word Test - | (17 + years) - (0-5 years) -7.05 0.83 -8.53 < 0.001
Part | (13-16 years) - (6-12 years) |-2.84 0.48 |-5.91 < 0.001
(17 + years) - (6-12 years) -2.05 055 |-3.76 <0.001
(17 + years) - (12-16 years) | 0.79 058 |[1.36 0.53
(6-12 years) - (0-5 years) -8.08 111 |-7.26 <0.001
(13-16 years) - (0-5 years) -9.58 1.15 -8.32 <0.001
Stroop Color Word Test - | (17 + years) - (0-5 years) -7.54 1.21 -6.22 < 0.001
Part I (13-16 years) - (6-12 years) |-1.49 0.7 -2.12 0.15
(17 + years) - (6-12 years) 0.54 0.8 0.68 0.91
(17 + years) - (12-16 years) | 2.03 085 |[2.39 0.08
(6-12 years) - (0-5 years) -51.2 15.3 -3.35 0.01
(13-16 years) - (0-5 years) -92.6 15.8 -5.85 <0.001
Reaction Time -| (17 + years) - (0-5 years) -76.3 16.7 -4.58 <0.001
Nondominant Hand (13-16 years) - (6-12 years) |-41.31 9.68 |-4.27 <0.001
(17 + years) - (6-12 years) -25.1 11 -2.28 0.1
(17 + years) - (12-16 years) |16.3 11.7 1.39 0.51




Table 5.31. Tukey’s test results for education group differences (cont.).
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Education Group | Difference | Std.
Test Difference of Means | Error | TValue |p-Value
(6-12 years) - (0-5 years) |2.43 0.58 |4.19 <0.001
(13-16 years) - (0-5 years) |4.61 0.6 7.69 <0.001
Purdue Pegboard (17 + years) - (0-5 years) 3.54 0.63 |[5.6 <0.001
Nondominant Hand (13-16 years) - (6-12 years) |2.18 0.37 |5.93 <0.001
(17 + years) - (6-12 years) | 1.1 042 |2.64 0.04
(17 + years) - (12-16 years) |-1.07 044 |-2.42 0.07
(6-12 years) - (0-5 years) |1.62 0.47 |3.45 <0.001
(13-16 years) - (0-5 years) |3.38 049 |6.96 <0.001
(17 + years) - (0-5years) |3.21 051 |6.29 <0.001
Purdue Pegboard - Both Hand -1 0 0 o)~ (6-12 years) | 1.76 03 |[592 |<0.001
(17 + years) - (6-12 years) | 1.59 0.34 [4.72 <0.001
(17 + years) - (12-16 years) |-0.16 0.36 |-0.46 0.97
(6-12 years) - (0-5 years) |6.12 151 |4.05 <0.001
(13-16 years) - (0-5years) |11.93 156 |7.64 <0.001
(17 + years) - (0-5 years) 10.12 1.65 |6.15 <0.001
Purdue Pegboard - Total (13-16 years) - (6-12 years) | 5.81 096 |607 |<0.001
(17 + years) - (6-12 years) |4 1.09 |3.68 <0.001
(17 + years) - (12-16 years) |-1.81 116 |-1.57 0.4
(6-12 years) - (0-5 years) 6.78 1.73 |3.92 <0.001
(13-16 years) - (0-5years) |13.52 1.79 |7.56 <0.001
(17 + years) - (0-5 years) 12.55 1.88 |6.66 <0.001
Purdue Pegboard - Assembly 757 o cars) - (6-12 years) | 6.74 109 |616  |<0.001
(17 + years) - (6-12 years) |5.77 124 |4.64 <0.001
(17 + years) - (12-16 years) |-0.97 1.32 |-0.74 0.88
Table 5.32. Tukey’s test results for marital status group differences.
Test Marital Status Group | Difference of | Std. t- Value
Difference Means Error Value |P
Stroop  Color Word Test - \1arried - single -0.09 0.72 0.12 [0.90

Part 111




Table 5.33. Tukey test results for age factor.

Test and Response Variables

Grouping Information Using the Tukey Method

Factor N | Mean | Grouping

(18-30 years) 50 | 6.58 A

(31-40 years) 50 (6.4 A

. i (41-50 years) 50 (4.76 B
Digit Span Forward (number of digits) (51-60 years) c0 (272 B C
(61-70 years) 33(4.12 C D
(71-92 years) 18| 4.11 C D
(31-40 years) 50 | 5.94 A
(18-30 years) 50 | 5.74 A
Digit Span Backward (number of | (41-50 years) 50(4.14 B
digits) (51-60 years) 50 | 4.06 B
(71-92 years) 33133 C
(61-70 years) 18|3.28 C
(31-40 years) 50|6.12 A
(18-30 years) 50 |5.84 A
Corsi  Span Forward (length of | (51-60 years) 50 |3.94 B
sequence) (41-50 years) 50]3.82 B
(71-92 years) 33 3.67 B
(61-70 years) 18|3.56 B
(31-40 years) 50 | 5.52 A
(18-30 years) 50 (5.5 A
Corsi  Span Backward (length of | (51-60 years) 50| 3.48 B
sequence) (41-50 years) 50|34 B
(71-92 years) 33]|3.27 B
(61-70 years) 18|3.17 B
(18-30 years) 505092 |A
(31-40 years) 50| 43.42 B
Raven Test (number of correct | (41-50 years) 50| 24.74 C
answers) (51-60 years) 50| 24.44 C
(61-70 years) 18| 23.83 C D

(71-92 years) 33(19.91 D

Reaction Time Dominant Hand
(completion time)

(71-92 years) 33[159.5

(51-60 years) 50 | 155.57

(41-50 years) 50 | 154.09

> > >|>

(61-70 years) 18]129.1

[se]ivslfus]

(18-30 years) 50 | 119.77

(31-40 years) 50 |51.34 C

(71-92 years) 33[1758 |A

(61-70 years) 18172 A
Reaction Time Non Dominant Hand | (41-50 years) 5015355 [A
(completion time) (51-60 years) 50]150.17 |A

(18-30 years) 5010321 |A B

(31-40 years) 50 | 47.62 C

(71-92 years) 33[17.9 A

(61-70 years) 1811753 |A
Stroop Color Word Test Part | |(51-60 years) 501241 B
(completion time) (41-50 years) 50| 11.66 C

(31-40 years) 50(9.91 D

(18-30 years) 50 | 8.47

*Groups not sharing the same letter are significantly different.
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Table 5.33. Tukey test results for age factor (cont.).

Grouping Information Using the Tukey
Test and Response Variables Method

Factor N | Mean | Grouping
(71-92 years) 3312189 |A

(61-70 years) 18]20.8 A

Stroop Color Word Test Part 11 (completion | (51-60 years) 50(12.94 B

time) (41-50 years) 501221 B
(31-40 years) 50| 9.6 C
(18-30 years) 50 9.2 C

(71-92 years) 3312045 |A
(61-70 years) 18]19.76 |A

Stroop Color Word Test Part 11l (completion | (41-50 years) 50| 13.94 B

time) (51-60 years) 50| 13.94 B
(31-40 years) 50| 10.43 C
(18-30 years) 50]10.42 C

(71-92 years) 33/3291 |A
(61-70 years) 1812958 |A

Stroop Color Word Test Part IV (completion | (51-60 years) 50 | 18.91 B

time) (41-50 years) 50(18.75 B
(31-40 years) 50| 13.24 C
(18-30 years) 50]12.99 C
(61-70 years) 18]56.24 | A
(71-92 years) 33|55.91 |A

Stroop Color Word Test Part V (completion | (51-60 years) 50| 32.55 B

time) (41-50 years) 50(29.14 C
(18-30 years) 50 | 21.62 D
(31-40 years) 50 | 21.31 D
(31-40 years) 50|15.78 |A
(18-30 years) 50(14.8 B

Purdue Pegboard Dominant Hand (number of | (41-50 years) 50(11.54 C

pins) (51-60 years) 50]11.13 C
(71-92 years) 33|10.06 D
(61-70 years) 18]9.28 D
(31-40 years) 501458 |A
(18-30 years) 501456 |A

Purdue Pegboard Non Dominant Hand | (41-50 years) 50| 11.05 B

(number of pins) (51-60 years) 50]10.87 B
(71-92 years) 33]9.2 C
(61-70 years) 18 8.69 C

(31-40 years) 50|13.01 |A
(18-30 years) 50112.89 |A

. (41-50 years) 50| 10.13 B
Purdue Pegboard Both Hand (number of pins) (51-60 years) 0 110.09 B
(71-92 years) 33/9.59 B
(61-70 years) 18]9.28 B
(31-40 years) 5014337 |A
(18-30 years) 504225 |A
. (41-50 years) 50 | 32.72 B
Purdue Pegboard Total (number of pins) (51-60 years) 5013209 B
(71-92 years) 33|28.85 C
(61-70 years) 18| 26.56 C
(18-30 years) 504185 |A
(31-40 years) 50 | 37.93 B
Purdue Pegboard Assembly (number of | (41-50 years) 50|32.11 C
washers. collars. pins) (51-60 years) 50| 30.28 C

0|0
mj|m

(61-70 years) 18] 26.61
(71-92 years) 33| 22.67

*Groups not sharing the same letter are significantly different.




Table 5.34. Tukey test results for education factor

Test

Grouping Information Using the Tukey Method

Factor N Mean Grouping
(13-16 years) 75 6.08 A

Digit Span Forward (number of digits) Eé?:zy;:;fs)) igs i?g A B
(0-5 years) 21 3.95 C
(13-16 years) 75 5.32 A

Digit Span Backward (number of digits) Eé?:zy;:;fs)) igs iig A B
(0-5 years) 21 3.1 C
(13-16 years) 75 5.31 A

Corsi Span Forward (length of sequence) E(-lsffzy;:;fs)) igs i;g A B
(0-5 years) 21 3.33 C
(13-16 years) 75 4.91 A

Corsi Span Backward (length of sequence) Eé?;zy;:;z) i85 g;i A B
(0-5 years) 21 3 C
(0-5 years) 21 17.91 A

Stroop Color Word Test Part | (completion time) E(li_?izy);?r?)) 285 152; B C
(13-16 years) 75 10.07 C
(0-5 years) 21 20.87 A

Stroop Color Word Test Part Il (completion time) E(li?fzy;:ar:s)) igs 333 2
(13-16 years) 75 11.29 B
(13-16 years) 75 42.4 A

Raven Test (number of correct answers) E(li?fzy;:ar:s)) igs gigg A B
(0-5 years) 21 19.48 C
(0-5 years) 21 190 A

Reaction Time Non Dominant Hand (number of pins) g;{rzy);arf)) 285 iggi: B C
(13-16 years) 75 94.56 C
(13-16 years) 75 13.513 A

Purdue Pegboard Non Dominant Hand (number of pins) Eé-YIZy;eziar:s)) igS ﬁggs A B
(0-5 years) 21 8.905 C
(13-16 years) 75 12.11 A

Purdue Pegboard Both Hand (number of pins) Eg{zy;;rfs)) igs iégg A B
(0-5 years) 21 8.74 C
(13-16 years) 75 39.45 A

Purdue Pegboard Total (number of pins) Efli—YIZy;:;s)) i85 g;gj A B
(0-5 years) 21 27.52 C
(13-16 years) 75 37.35 A

Purdue Pegboard Assembly (number of collars, | (17+ years) 50 36.38 A

washers, pins) (6-12 years) 105 | 30.61 B
(0-5 years) 21 23.83 C

*Groups not sharing the same letter are significantly different.
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Table 5.35. Tukey test results for marital status factor

Grouping Information Using the
Test Tukey Method

Factor |N Mean | Grouping
Stroop Color Word Test Part|Married |204 |13.83 |A

[11 (completion time) Single 47 113.74 |A
*Groups not sharing the same letter are significantly different.

5.3.4. Paired t Test for Hand Preference Factor

In this study, for Reaction Time (Dominant Hand and Nondominant Hand) and
Purdue Pegboard (Dominant Hand and Nondominant Hand) tests are examined for the
effects of hand preference on results. For analyzing if hand preference of subject has an

effect on test response paired t test is used.

Table 5.36. Descriptive statistics for t test.

Sample N | Mean | StDev | SE Mean
Reaction time dominant hand test 251 | 340.31 | 75.62 | 4.77
Reaction time nondominant hand test 251 | 351.60 | 68.86 | 4.35
Purdue Pegboard dominant hand test 25111259 |265 |0.17
Purdue Pegboard nondominant hand test | 251 | 12.00 |2.74 |0.17

Paired t test results for Reaction Time Dominant and Nondominant Hand tests;

Null hypothesis Ho: p1—p2 =0
Alternative hypothesis Hy: u; —p, #0

t=-5.77and p <0.001
Since p < 0.05 we do not accept the null hypothesis; there is significant difference

between two sample means. This means hand preference has significant effect on reaction

time test. People show better performance while they are using their dominant hand.
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For Purdue Pegboard test, the results of Dominant Hand test and Nondominant Hand

parts are compared by using paired t test.

Paired t test results for Reaction Time Dominant and Non-dominant Hand tests;

Null hypothesis Ho: i — 2 =0

Alternative hypothesis Hy: u; —p, #0
t=7.48and p <0.001

Since p < 0.05 we do not accept the null hypothesis; there is significant difference
between two sample means. This means hand preference has significant effect on Purdue

pegboard test. People show better performance while they are using their dominant hand.

5.3.5. Regression

ANOVA analysis shows that the interactions between independent variables are non-
significant for this study. Therefore, a no-interaction multiple linear regression model was
determined as a suitable model for the analysis. Stepwise approach was adopted during the
statistical analysis. Stepwise regression approach is a method which systematically adds
the most significant variable to the model and removes the least significant variable in each
step. 0.01 was selected for the level of significance. The general form of the multiple

regression equation is as the following (Montgomery, 2005):
y=Bo+ f1x1+ f2x2 +... + Pr Xxkt+e (5.2)

where, y is the response, B, is constant, 51, S2,..., are the regression coefficients for

independent variables, x;, x,. are the regression variables and ¢ is the error term.

For regression analysis all factors either used as linear variable or quadratic variable
according to results from scatter plots. Also categorical variables are coded as dummy

variables for calculations.



Developed regression models are calculated as follows;

e Model for Digit Span Forward test;

y =7.771—0.1189 *Age + 0,0899 *Education + 0.000779 *Age’
R? . = 0.5768

y: Number of digits

Age: Age of the participant in years

Education: Number of education years of participant

e Model for Digit Span Backward test;

y = 6.990 — 0.0995 *Age + 0.0737 * Education + 0.000537 *Age®
R? g = 0.6435

y: Number of digits

Age: Age of the participant in years

Education: Number of education years of participant

e Model for Corsi Span Forward test;

y =8.524 — 0.1647 *Age + 0.0685* Education + 0.001190 *Age2
R? . = 0.5807

y: Length of sequence

Age: Age of the participant in years

Education: Number of education years of participant

e Model for Corsi Span Backward test;

y = 7.665 — 0.15* Age + 0.0702* Education + 0.001071 Age®
(5.6)

R? . = 0.5752
y: Length of sequence
Age: Age of the participant in years

Education: Number of education years of participant
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(5.3)
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e Model for Raven test;

y =41.89 — 0.4929* Age + 1.081 *Education

R? g = 0.6693

y: Number of correct answers

Age: Age of the participant in years

Education: Number of education years of participant
e  Model for Stroop Color Word Test Part I;

y =9.20 + 0.14739 Age — 0.446 Education + 0.00934 * Education?
(5.8)

R? . = 0.6747

y: Time in seconds

Age: Age of the participant in years

Education: Number of education years of participant
e Model for Stroop Color Word Test Part II:

y = 6.330 + 0.002477 *Age® + 0.0454 *Education
R? .4 = 0.6682

y: Time in seconds

Age: Age of the participant in years

Education: Number of education years of participant
e  Model for Stroop Color Word Test Part 1ll;

y = 8.888* Xy + 9.517 * X, + 0.001921* Age?

R? . = 0.584

y: Time in seconds

Age: Age of the participant in years

X1, Xz Indicator (dummy) variables for Marital Status
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Marital Status X1 Xo
Married 1 0
Single 0 1

e  Model for Stroop Color Word Test Part 1V;

y = 14.71 + 0.006046 *Age® + 0.2272 *Age (5.11)
R? . = 0.7347

y: Time in seconds

Age: Age of the participant in years

e Model for Purdue Pegboard Dominant Hand;

y = 16.738 — 0.10717 *Age + 0.0680* Education (5.12)
R? . =0.5674

y: Number of pins

Age: Age of the participant in years

Education: Number of education years of participant

e  Model for Pegboard Non Dominant Hand;

y = 15.993 — 0.10692* Age + 0.0834 *Education (5.13)
R a4 =0.5474

y: Number of pins

Age: Age of the participant in years

Education: Number of education years of participant

e  Model for Purdue Pegboard Both Hand;

y = 12.052 — 0. 06034*Age + 0.1408 *Education (5.14)
R? 4 =0.4096

y: Number of pins

Age: Age of the participant in years



Education: Number of education years of participant
e Model for Purdue Pegboard Total;

y = 44.72 — 0. 2744*Age + 0.2921 *Education

R? a4 =0.5662

y: Number of pins

Age: Age of the participant in years

Education: Number of education years of participant
e Model for Purdue Pegboard Assembly;

y =43.91 - 0. 3287*Age + 0.3614 *Education

R? .4 =0.6167

y: Number of pins, collars, washers

Age: Age of the participant in years

Education: Number of education years of participant
e Model for Reaction Time Dominant Hand;

y =259.8 + 1.715 * Age

R? .4 =0.1656

y: Time in milliseconds

Age: Age of the participant in years

e Model for Reaction Time Non Dominant Hand;
y = 257.3 + 2.007* Age

R? 44 =0.2504

y: Time in milliseconds

Age: Age of the participant in years
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6. DISCUSSION

In this section, results of the study were discussed. The effects of the factors on the
test results were examined and the reasons of the results were questioned. Also, results of
the current study were compared with the results of the other studies in the literature.

6.1.Discussion on the Results

The discussions about results and effects of factors can be found in the sections
below. In general the results of this study are consistent with a number of studied in the

literature.

6.1.1. Age Effect

As a result from correlation analysis, it could be said that age level of the subject and
results of all tests are significantly correlated. ANOVA test results support this conclusion
as well. All test performances are negatively affected by age level of the subjects. On
general, after age of 40, test performance of subjects start to decrease for all tests.

Negative effect of age factor on all cognitive and motor test performances is
supported by other studies from literature (e.g., Moering, et al., 2004; Monaco, et al., 2012;
Elst et al., 2006; Regla et al.2013). So age effect on cognitive capacity has been confirmed

once more by the present study for the population of Turkey.

It is clear that age was the most important variable of neuropsychological
performance in this study. It is probably due to the effect of ageing on brain functions.
Aging causes cognitive slowing down, reduced visual capacity and reduced inhibitory

control on people (Regla et al., 2013).
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6.1.2. Education Effect

Education level is studied in this study, subjects from education level of 0 years to 22
years and more are performed all tests. As a result from correlation analysis, it could be
said that education level has positive effect on test performances.

For Reaction Time tests this correlation is weak. ANOVA test results support this
conclusion generally. However according to ANOVA Reaction time dominant hand test
and Stroop color word test part 111, part IV and part V test performances do not impacted
by education level of subjects. As interpretation of Tukey test, after education level of 8
years, test performance starts to be affected by education for Digit span, Corsi span, Raven,
Purdue pegboard, Reaction time nondominant hand, Stroop color word test part | and part
I1. After education of 12 years subjects starts to show similar results. So it could be stated,

in general education level has positive effect on cognitive and motor capacity of subjects.

Positive effect of education factor on cognitive and motor test performances of
Stroop color word test, Digit and Corsi span test, Reaction Time test is supported by other
studies from literature (e.g. Monaco, et al., 2012; Rognonia, et al., 2013; Elst et al., 2006;
Regla et al.2013, Dyck et al., 2008). So education effect on cognitive capacity and motor

functions has been confirmed once more by the present study for the population of Turkey.

Effect of education on test performance could be the result of genetic; people without
high education level may lack the cognitive and motor functions needed to acquire
academic knowledge. Also subjects of this study could have different accessibility to
education at their childhood; especially elderly subjects could have low education level
because of difficulty of accessing education.

6.1.3. Income Level Effect

In this study, income level is correlated with education level of subjects, so this

factor is excluded for factor effect analysis.
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6.1.4. Smoking Habit Effect

As statistical analysis provided in this study suggests, smoking habit has no
significant effect on test performance and cognitive capacity and motor functions of

subjects.

6.1.5. Marital Status Effect

This factor show no significant correlation for test results, but at ANOVA analysis
marital status is significantly affect test performance of Stroop color word test part 111. But
for Tukey test single subjects and married subjects group have similar means. Regression
analysis does not include marital status factor, as a result it could be said that marital status
has no significant effect on test performance and cognitive capacity and motro funcitons of

subjects

6.1.6. Hand Preference Effect

According to paired t test results, dominant hand test results and nondominant hand
test results significantly differs and dominant hand test results have higher mean, so
subjects show better performance when they use their dominant hand for Reaction time
and Purdue Pegboard tests. People generally feel more comfortable with their dominant

hand; this effect could be explained with this.

6.1.7. Relation of Test Results with Each Other

Raven test, Digit Span test and Corsi Span test results are positively correlated with
Purdue Pegboard test results and Reaction time tests. This shows us higher performance in

memory abilities tests leads higher performance for motor functions test and vice versa.

Raven test is used for determining intellectual functioning capacity and span tests are

used for determining memory and learning capacity of subjects. And according to
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correlation analysis these two capacities show positive relation according to correlation
analysis. Also the subject who has lower performance for Stroop tests will have higher

performance for Digit and Corsi span test with high probability and vice versa.

According to correlation analysis between six test responses; subjects who have
higher performance in motor functions test have higher performance for memory, learning
and intellectual capacity. Also subjects who have higher performance in intellectual
capacity have higher performance for memory and learning tests. And subjects who are

better at attention, concentration and speed, also better at memory and learning.

6.2.Comparison with Other Studies

The last objective of the study was to compare the cognitive capacity of population
of Turkey with some of the available international normative data. In literature, there is not
a single study that considered all these 6 tests that are included in this study. For assessing

an accurate comparison independent variable groups should be matched between studies.

Unfortunately, in the literature there are different independent variables and their
levels so in this study the age-range and education level factors are tried to be matched as

much as possible with the compared.

For comparing results the mean of sample, standard deviation and sample size of the
study are used for t-tests and mean values are compared. p < 0.05 indicates significance. Also %
difference is calculated by using the formula at below:

% difference = 100 x (mean of population of Turkey - mean for comparison
nationality) / mean of population of Turkey  (6.1)

The comparison results are shown in Table 6.1 through Table 6.7.



Table 6.1. Comparisons between population of Turkey and other nationalities for Digit Span test.

n

n

Education | (current | (considered
Population of Turkey vs. Country Type Age Group Group study) study) Mean |SD |% Diff |tvalue |p value
Forward 7.85 121 |-22.66 |8.27 <0.001
Backward 30-40 all 50 142 4.40 1.44 |25.93 -8.93 <0.001
. . . Forward 7.55 1.05 |-59.28 |15.24 <0.001
Hsieh and Tori (2007) China Backward 50-60 all 50 71 406 124 10.00 0.00 0.990
Forward 7.40 1.03 |-80.05 |10.79 <0.001
Backward | 0 /0 all 50 43 342|145 |-427 057 0572
Overall 251
Chan et al. (2009) China Forward (mean:70.7) all 90 7.87 1.14 |-48.21 |16.84 <0.001
60-70 4-9 10 167 4.93 2.02 |-29.74 |1.76 0.08
Forward 10+ 7 116 6.86 2.02 |-54.85 |3.16 0.002
71+ 4-9 22 53 4.58 217 |-22.46 |1.78 0.08
Choi et al. (2013) Korea 10+ 14 28 6.25 2.84 |-36.46 |2.14 0.039
’ 60-70 4-9 10 167 4.12 146 |-32.90 |(2.20 0.029
Backward 10+ 7 116 5.05 154 |-41.46 |2.53 0.013
71+ 4-9 22 53 3.94 146 |-22.74 |2.30 0.024
10+ 14 28 4.96 188 |-41.71 |2.84 0.007
. 20-24 27 1241 5.23 2.26 |8.90 -3.38 0.002
Jorm et al. (2004) Australia Backward 40-44 all 15 1338 =10 523 11087 1087 0386
Overall
. » Forward (mean:36.8)  |all 251 742 6.1 |72 |-1507 |-289 |<0.001
Wongupparaja et al. (2017) British Overall
Backward | oona1.3) |l 251 594 451 |9.88 |259 029  |077
Woods et al. (2010) New Forward Overall all 251 749 6.35 1.15 |-19.59 |11.90 <0.001
- Zealand Backward (mean: 46.5) 251 749 4.61 1.22 |0.43 -0.26 0.795




Table 6.1. Comparisons between population of Turkey and other nationalities for Digit Span test (cont.).

n (current | n
Education study) (considered % t p
Population of Turkey vs. Country Type Age Group | Group study) Mean SD Diff value |value
20-30 48 50 6.47 094 |0.00 [0.00 ]0.990
31-40 50 58 6.38 1.09 |031 |-0.10 |0.917
41-50 50 50 6.12 1.15 |-29.11 |6.63 |<0.001
Forward 51-60 50 50 5.80 095 |-22.36 |5.67 |<0.001
61-70 18 54 5.70 092 |-38.69 |6.87 |<0.001
71-80 27 50 5.39 0.86 |-33.42 |6.84 |<0.001
81-90 5 50 4.92 081 |-250 |0.31 |0.760
Monaco et al. (2013) Italy 20-30 all 18 50 507|125 |1167 |-3.34 |0.001
31-40 50 58 5.16 1.04 |13.13 |-4.19 |<0.001
41-50 50 50 4.68 1.04 |-13.04 |3.31 |0.001
Backward 51-60 50 50 4.66 124 |-14.78 |2.94 |0.004
61-70 18 54 4.15 091 |-26.52 {3.88 |<0.001
71-80 27 50 3.92 0.98 |-24.44 |5.36 |<0.001
81-90 5 50 3.60 0.67 |526 |-0.65 |0.518
50-59 50 37 6.10 1.30 |-28.69 |5.72 |<0.001
Forward 60-69 18 112 5.70 1.20 |-38.69 |5.51 |<0.001
70-79 27 81 5.50 1.10 |-36.14 |6.40 |<0.001
80+ 12 16 5.60 1.10 |-29.33 |3.16 |0.004
Kessels et al. (2008) Holland £0-59 all 50 37 480 130 1823 1336 10001
Backward 60-69 18 112 4.30 1.20 |-31.10 |3.55 |0.001
70-79 27 81 4.00 1.20 |-26.98 |3.59 |0.001
80+ 12 16 4.30 1.10 |-20.11 |2.10 |0.046




Table 6.2. Comparisons between population of Turkey and other nationalities for Corsi Span test.

n

n

Age Education | (current | (considered % t p
Population of Turkey vs. Country Type Group | Group study) | study) Mean SD | Diff value |value
20-30 48 50 6 1.09 |1.96 |-0.65 [0.52
31-40 50 58 5.94 1.06 [-1.71 [053 [0.60
41-50 50 50 5.5 1.02 |-43.98 |10.21 |<0.001
Forward 51-60 50 50 5.56 1.02 |-41.12 |8.46 |<0.001
61-70 18 54 5.17 0.98 |-45.22 |6.21 |<0.001
71-80 27 50 5.02 0.75 |-37.91 |7.61 |<0.001
Monaco et al. (2013) Italy 81-90 | 5 50 4.42 0.89 |-21.43 [2.73 |0.10
20-30 43 50 5.24 09 [473 |-1.66 |0.10
31-40 50 58 5.38 1.14 {254 |-0.69 |0.49
41-50 50 50 4.7 0.91 |-38.24 |8.73 |<0.001
Backward | 51.60 50 50 5.04 1.05 |-44.83 |8.70 |<0.001
61-70 18 54 4.66 0.95 [-47.00 |4.96 |<0.001
71-80 27 50 4.43 0.84 [-36.73 |6.71 |<0.001
81-90 5 50 35 1 385 [-043 [0.67
50-59 50 37 5.3 0.7 |-34.52 |7.70 |<0.001
60-69 18 112 5 0.8 [-40.45 [7.02 [<0.001
Forward
70-79 27 81 5.2 0.8 |-42.86 [9.14 |<0.001
80+ 12 16 4.8 0.8 [-30.79 [4.00 |[<0.001
Kessels et al. (2008) Holland all
50-59 50 37 5.5 1.1 |-58.05 [10.39 |<0.001
Backward  60-69 18 112 5.1 1.1 [-60.88 |7.25 |<0.001
70-79 27 81 4.9 1.1 |-51.23 [8.00 |<0.001
80+ 12 16 4.6 0.9 [-34.90 [3.64 [0.00
Pagulayan et al. (2007) America Forward 18-30 |all 50 91 7.1 1 -16.01 |6.11 |<0.001




Table 6.3. Comparisons between population of Turkey and other nationalities for Corsi Span test (cont.).

Population of Education ?current ?considered t p
Turkey vs. Country Type Age Group Group study) | study) Mean | SD | % Diff |value |value
Chan et al. (2009) China Forward (Or;/:ar\ﬁl:I?O.GS) all 251 %0 7.28 1130 |-54.89 |15.53 |<0.001

Forward (Or;/ee;ﬁl:lzg.sl) . 251 307 525 |6.35 |-11.70 |-152 [0.13
Wongupparaja et al., (2017) | British Backward ?r%/s;zl:lzB.OG) 251 11 474 |48l 1-1232 1-1.14 10.26

Table 6.4. Comparisons between population of Turkey and other nationalities for Reaction Time test

n n
Population of Age Education | (current | (considered % p
Turkey vs. Country | Type Group |Group study) |study) Mean |SD |Diff. |tvalue|value
20-24 27 1241 223.67 |35.68 |31.94 |-13.53 |<0.001
Jorm et al. (2004) Australia | Dominant|40-44 |all 15 1338 237.21139.21|32.93 |-11.34 |<0.001
60-64 2 1232 266.78 |68.79 |11.40 [-0.71 |0.48
18-25 32 50 230.8 |31.2 |29.23 |-12.32 |<0.001
Nissan et al. (2013) |Scotland |Dominant [45-60 | all 89 50 276.2 |50.3 |21.97 [-8.06 |<0.001
65-80 42 50 270.7 |47.7 |27.06 |-5.49 |<0.001
Jacopsen et al. all
(2010) Denmark | Dominant | Overall 251 74 242 31 28.89 |-16.44 |<0.001
Cinazetal. (2012) |German |Dominant|18-30 |all 50 20 321.4 |25.7 |0.46 |-0.16 |0.88




Table 6.5. Comparisons between population of Turkey and other nationalities for Purdue Pegboard test.

n n
Population of Turkey Education | (current | (considered | Mean | SD g‘;ﬁ ;[/alue \ealue
Vs. Country Type Age Group | Group study) | study) '
Overall
Chan et al. (2009) China Both Hand (mean:70.65) all 251 o 941 1.89 14.92 1-6.29 |<0.001
18-30 50 30 16.93 1.36 -12.72 |-6.11 |<0.001
Dominant Hand | 60-69 17 9 13 0.01 -40.09 |-14.22 |<0.001
70-79 27 9 10 185 |-6.72 |-0.98 |0.35
18-30 50 30 1377 |196 |-6.82 |-2.26 |0.03
Corti et al. (2017) Australia Both Hand 60-69 all 17 9 11.5 0.71 |-34.03 |-7.29 |<0.001
70-79 27 9 8 2.14 4,53 0.5 0.62
18-30 50 30 4337 248 |-3.63 |[-1.83 |0.07
Assembly 60-69 17 9 26 556 229 026 |0.79
70-79 27 9 20.5 8.66 17.63 |1.47 0.17
. Dominant 70-79 27 120 13.7 2 -46.21 |16.76 |<0.001
Meccury et al. (2001) America 80+ all 12 80 12.5 2.3 -11.61 |1.85 0.07
(Japanese) Non Dominant 70-79 27 120 12.7 2.3 -49.41 |19.19 <0.001
80+ 12 80 11.3 1.9 -561 |1.01 0.32
Dominant <35 75 102 15.18 241 0.85 -0.45 |0.65
35+ 176 62 14.08 2.22 -23.08 |7.95 <0.001
Non-Dominant <35 75 102 14.49 2.13 1.36 -0.68 |0.50
35+ 176 62 15.14 4.19 -39.41 | 7.65 <0.001
Hamm  and Curtis . <35 75 102 12.24 1.83 6.06 5.96 <0.001
(1980) America Both Hand 35+ all 176 62 1133 |16 |-10.86 |3.87 |<0.001
Total <35 75 102 40.32 1468 |6.32 -1.81 |0.07
35+ 176 62 40.13 10.23 |-23.40 |5.53 <0.001
Assembly <35 75 102 36.19 6.99 10.88 |5.96 <0.001
35+ 176 62 31.76 4.84 -5.69 |1.69 0.09




Table 6.6. Comparisons between population of Turkey and other nationalities for Stroop Color Word test.

n

n

%

t

Population  of Age Education | (current | (considered y
Turkey vs. Country Type Group Group study) | study) Mean |SD |Diff. value | p value
60 -71 18 57 24,02 |5,66 |-37,02 [4.47 |<0,0001
e Part1 |71+ 39 71 217 |546 |-21.64 (377 |<0,0001
Moering et al. |/ o 60 -71 18 |57 38,33 |13,55/-93,98 |9.42 |<0,0001
(2004) (African 7 all 1
Americans) | Part !l + 39 30,69 |11,01/-51,05 [7.08 |<0,0001
60 -71 18 57 79,02 |11,94|-40,50 [7,51 |<0,0001
PartV |71+ 39 71 69,04 |14,94|-22,68 (4,82 |<0,0001
59 21 72 31 9 -112,96 | 13,18 | <0,0001
oart| 5065 9+ 48 71 32 9 -155,77 | 17,48 | <0,0001
59 21 59 22 |8 11,70 |1,85 |0,068
65+ 9+ 16 44 26 9 64,63 |4.71 |<0,0001
59 21 72 57 12 [-323.19|2556 |<0,0001
Martins et al. | Portuguese 50-65 9+ 48 71 59 13 -332,45 | 27,55 | <0,0001
(2013) Part 1 59 21
59 51 12 [-134,89 17,06 |<0,0001
65+ 9+ 16 44 53 11 [-149.13|16.75 | <0,0001
59 21 72 80 15  |-103,06 | 11,27 | <0,0001
50-65 9+ 48 71 85 15  [-155.23 2563 |<0,0001
59 21 59 78 15 [-31,16 |5,88 |<0,0001
PartV |65+ 9+ 16 44 83 13 |-60,92 |9,63 |<0,0001




Table 6.6. Comparisons between population of Turkey and other nationalities for Stroop Color Word test (cont.).

. Education |n n
Population  of Age Group (current | (considered p
Turkey vs. Country | Type Group study) | study) Mean |SD % Diff. |[tvalue |value
5-8 16 100 12.13 6.29 |-1.84 0.3 0.768
Part | 9+ 158 100 8.81 1.76 |13.56 -6.20 <0.001
5-8 16 100 13.61 741 ]-2086 |2.71 0.008
Part Il 9+ 158 100 9.43 252 |11.22 -3.45 0.001
90-54 5-8 16 100 17.46 9.60 |[-36.07 |3.93 <0.001
Part 111 9+ 158 100 12.32 2.71 -3.96 1.36 0.174
5-8 16 100 28.07 13.85 |-56.95 |6.86 <0.001
Part IV 9+ 158 100 16.95 6.70 |-9.94 2.08 0.039
5-8 16 100 40.57 2424 |-41.04 |4.36 <0.001
Karakas et al. Turke Part V 9+ 158 100 26.38 12.29 |-5.77 1.11 0.270
(1999) y 5-8 28 100 13.51 549 [23.82 -3.75 <0.001
Part | 9+ 22 95 10.09 3.71 [24.22 -3.8 <0.001
5-8 28 100 16.47 6.76 |7.47 -0.96 0.338
Part Il 9+ 22 95 11.63 541 [30.01 -4.02 <0.001
55.74 5-8 28 100 24.45 13.36 |-30.81 |3.60 <0.001
Part 111 9+ 22 95 1593 |4.06 |-1.19 0.20 0.839
5-8 28 100 38.39 18.52 |-41.14 |4.90 <0.001
Part IV 9+ 22 95 24.87 1094 |-11.72 |1.07 0.288
5-8 28 100 47.93 20.82 [4.02 -0.48 0.633
Part V 9+ 22 95 35.96 16.23 |7.57 -0.81 0.418




Table 6.7. Comparisons between population of Turkey and other nationalities for Raven test.

n

n

Population of Age Education | (current | (considered % t p

Turkey vs. Country Group Group study) | study) Mean |SD |Diff. |value]value
Sub-Saharan all

Dutton et al. (2018) | Africans 18 2 46 20.54 |7.06 |55.35 |4.18 |0.15

Hsieh and Tori (2007) | China 30-40 all 50 74 42.38 |11.47 1240 |-0.51 [0.61
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6.2.1. Digit Span Test

e Digit span forward test results of female population of Turkey are similar to digit
span forward results of population of Italy for age between 20 — 40 and 81-90
(Monaco et al.,2013). For age range 41-80 there are significant differences
between two populations. Females of Turkey have lower value. For Backward
test, 20 to 40 years age range; Italian females have lower response values than
females in Turkey. After that until age of 80 population of Turkey have lower
response values than population of Italy. Finally age range 81 and more these

two populations have similar results.

e A Comparison with the population of Korean (Choi et al. ,2013) shows that for
higher education level, these two populations has similar results but for lower
education level there is significant difference and population of Turkey has
lower means than Korean For both education levels (high and low), digit span

backward test results show no significant difference.

e For the comparable samples, Digit Span Forward test result of female population
of Turkey is significantly different than Digit Span Forward test result of
population of China (Chan et al., 2009). Especially for age range 60-70, results
of population of China were significantly greater than females of Turkey.
Generally speaking, for all age groups, population of China shows better results.
For digit span backward test results for age group between 30 and 40 years old
female population of Turkey has better results than population of China (Hsieh
and Tori, 2007). At age range 50-60 two population show no significant

differences, after age of 60 population of China have slightly better results.

e A comparison of female population of Turkey and population of Netherland for
Digit span forward test shows that there are significant differences between two
study results (Kessels et al. ,2008). Population of Turkey has lower values. Also
for Digit span backward test results again female population of Turkey has lower

values.



253

Comparison of study from New Zealand (Woods et al., 2010) indicates that
female in Turkey has lower digit span forward test capacity. But for digit span
backward test, these two populations are similar.

Comparison of female population in Turkey and in Australia shows that the
populations are not significantly different for age between 20 and 44 for digit
span backward test (Jorm et al., 2004).

Finally, comparing population of British (Wongupparaja et al. ,2017) and
Turkey shows that, digit forward scores are similar but at digit backward test
results population of Turkey has better results than British population.

6.2.2. Corsi Span Test

Comparison of female population in Turkey and in China (Chan et al., 2009) for
Corsi span forward test shows that the populations are significantly different and
population of China has greatly higher response values than female in Turkey
Also population of America has slightly higher response values than female in
Turkey (Pagulayan et al., 2007).

Comparison of female population in Turkey and British population
(Wongupparaja et al.,2017) for Corsi span forward and backward tests shows
that the populations are significantly different and British people have greatly

higher response values than female in Turkey.

For the comparable samples Corsi span forward test result of female population
of Turkey is significantly different than results of population of Holland percent
(Kessels et al., 2008). From age 50 to 80 and more people from Holland have
higher responses than this study. For backward version for Corsi test these two
populations show different means until age of 81 and more, after that results are
not significantly different. The difference range is up to 60.

Corsi span forward and backward test results of female population of Turkey are
similar to Corsi span forward and backward test results of population of Italy
(Monaco et al. ,2013) for age range 20 — 40 and 81- 90. But for middle age
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range between 41 and 80, population of Italy has higher performance than

population of Turkey.

6.2.3. Reaction Time Test

Only Reaction time test for dominant hand version could be compared to the

literature.

Female population of Turkey has similar response values for reaction time

dominant hand test to population of Germany (Cinaz et al., 2012).

Both populations of Scotland and Denmark (Nissan et al., 2013; Jacopsen et
al. ,2010) have significantly lower mean values than population of Turkey. Since
in this test lower mean value indicates higher performance, these two countries

have higher performance than Turkey.

Comparison of female population in Turkey and population in Australia (Jorm et
al., 2004) for reaction time dominant hand test shows that the populations are
significantly different and population of Australia has greatly higher response
values than female in Turkey for age range 20-44. But for older age range 60-64

there is similarity between results.

6.2.4. Purdue Pegboard Test

For Purdue pegboard both hand part, for the comparable samples of female
population of Turkey is significantly different than results of population of
China (Chan et al., 2009). Turkey has better results than China.

Comparison of female population of Turkey and population of Japanese
Americans (Mccury et al., 2001) indicates that for both Purdue Pegboard
dominant hand test and nondominant hand these two populations are
significantly differs for subjects whose age are between 70-79. Population of
Turkey has lower performance than Japanese American population. But after age

of 80 and more there is not any significant difference.
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Under age of 35, female population of Turkey show similar performance to
population of USA (Hamm and Curtis, 1980) for Purdue pegboard dominant
hand, nondominant hand and total tests. After age of 35, population of USA
shows higher performance than Turkey for all there test parts. Purdue pegboard
total test part results for two populations differ significantly, under age of 35
population of Turkey has higher results but over age of 35 population of USA
has higher results. Finally for assembly task; under age 35 again population of
Turkey has higher results, but after age of 35 two population shows similar

results to each other.

For Purdue pegboard dominant hand part, for the comparable samples of female
population of Turkey is significantly different than results of population of
Australia (Corti et al., 2017). Australia has better results than Turkey after age of
70. Before that two populations have similar results. For both hand part again
until age 70, two populations have similar results after that population f Turkey
has better results. Finally for assembly part at all age ranges population of
Turkey has higher results than population of Australia.

6.2.5. Raven Test

Comparison of female population of Turkey and population of China (Hsieh and
Tori, 2007) for Raven test results show that the populations have similar results

and performance.

For the comparable samples of female population of Turkey is significantly
different than results of population of Sub Saharan Africans (Dutton et al.,
2018). Population of Turkey has better results.

6.2.6. Stroop Color Word Test

For Stroop color word test part I, 111 and V for the comparable samples of female

population of Turkey is significantly different than results of population of
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African Americans (Moering et al., 2004) for age range 60 to 71 and more.
Population of Turkey has lower mean than population of African Americans.
Since at this test lower response value means higher performance it could be said
that female population of Turkey has higher performance than population of
African Americans for age range 60 to 71 and more for their parts of Stroop

color word test.

Comparison of female population of Turkey and population of Portuguese
(Martins et al., 2013) indicates that for Stroop color word test part I, Il and V
these two population are significantly differs for subjects whose age are between
50 — 65 and more. Only there is an exception for Stroop color word test part I,
for low education group (5-9 years) two countries show similar results. But for
Stroop color word test part | for higher education group and other test parts (part
Il and part V) for all education levels two countries’ results differ. Population of
Turkey has lower mean than population of Portuguese. Since at this test lower
response value means higher performance it could be said that female population

of Turkey has higher performance than population of Portuguese.

Also there is a comparison with previous studies of population of Turkey for
Stroop color word test. Results from previous study are compared to results from
this study. For part I; Results of subjects whose age are between 20-54 years old
and education level is between 5 to 8 years are similar for two studies. But
results for same age range and education level 9 years and more differs 13.56
percent. Karakas et al. (1999) indicates lower response values and better
performance. For age range 55 to 74 years Karakas et al. (1999) indicates lower
response values and better performance for both education levels.

For part I1; subjects in this study from age range between 20 -54 years and from
low education group (5-9 years) shows lower response values and better
performance. But subjects in this study from age range between 20 -54 years and
from high education group (9 and more years) shows higher response values so
subjects from study of Karakas et al.(1999) show better performance. For age
range 55-74 and low education level (5 -9 years) level two studies indicates

similar results. However for same age range and high education level (9 and



257

more years) two studies indicates significantly different results, previous study

have lower results and better performance.

For part 111 and part IV; for lower education level for age range 20 to 74 years
two studies show different results this study indicates lower response values and
better performance. For higher education level two studies indicates similar

results.

For part V; for lower education level for age range 20 to 54 years two studies
show different results this study indicates lower response values and better
performance. At same age range and higher education group two studies
indicates similar results. Also for age range between 55 -74 and for both low and

high education level two studies show similar results.
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7. CONCLUSIONS

The main objection of the study was establishing cognitive and motor capabilities of

adult female population of Turkey by using most popular neuropsychological tests. The

data is obtained from 251 female participants who live in city of Istanbul and its

surrounding areas from different age and education level. These subjects are conducted 6

different tests; Digit Span Test, Corsi Span Test, Raven Test, Reaction Time Test, Stroop

Color-Word Test and Purdue Pegboard Test. Effects of independent factors; age,

education, smoking habit, marital status and income level; on test performance are

examined. Statistical analyses were performed for this purpose. Finally, comparisons were

made with some studies on other nationalities in the literature. For adult female population

of Turkey, cognitive capacity database consisting of six cognitive test performances is

developed. Based on the results of this study the following conclusions can be drawn:

(i)

(i)

(iii)

(iv)

(V)

Estimations of cognitive capabilities and motor functions of adult female
population of Turkey were made.

Cognitive capacity and motor functions of female population of Turkey in general
significantly decreases with age after age of 40. After that, age 40 and 60 interval
shows similar results. After age of 60 again it decreases. Also it increases with
education until 12 years of education. After that education shows no significant
effect on test performances.

Marital status and smoking habit show no significant effect of cognitive capacity
of participants of this study.

Hand preference of subjects effects the results of Reaction time test and Purdue
Pegboard dominant and nondominant hand parts; People show better results while
they are using their dominant hand.

According to correlation analysis between 6 test responses; subjects who have
higher performance in motor functions test have higher performance for memory,
learning and intellectual capacity. Also subjects who have higher performance in
intellectual capacity have higher performance for memory and learning tests. And
subjects who are better at attention, concentration and speed, also better at

memory and learning.
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(vi) When compared to results of other nationalities: normative data for cognitive
capacity of female population of Turkey, for memory and learning tests female
population of Turkey have similar results with Italy, New Zealand and Australia;
lower results than China and Korea. For motor function performance; Turkey is
similar to Germany, lower than Australia and Japanese-Americans, and greater
than Scotland and Denmark. In concern of attention, concentration and speed
female population of Turkey have higher performance than Portuguese and
African American population. Finally, for intellectual property test (Raven Test),
this study has similar results to population of China and better results than
Africans.

7.1.Contributions and Recommendations to Practitioners

The established cognitive capacity and motor functions database through this study
can serve as a reference for many applications including cognitive work design, human-
technological interaction designs, human-computer interaction and product designs. The

data can also be used in clinical practices as reference values.

7.2.Limitations of the Current Study

Current study has the following limitations:

e The subjects participated in this study live in the city of Istanbul and its
surrounding areas, although family roots of the participants included every
region of Turkey. So, the effects of living environment of the subjects were
assumed negligible.

e Subjects younger than 18 years old and older than 92 years old were not

considered in this study.
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APPENDIX A: FORMS

A.1. Health Survey and Personal Consent Form

A.1.1. Brief Medical History Form

Mark ( x ) if answer is “yes” only; otherwise leave blank.

Do you have a problem with your hearing?

Do you have a problem with your seeing?

Do you have a problem with identifying colors?

Do you currently smoke?

Do you use alcohol?

Do you have history of alcoholism or drug dependence or abuse during the lifetime?

Have you been diagnosed as having

Past cerebrovascular accident

Disorders of motility

Cerebrovascular pathology

Tumors of the nervous system

Multiple sclerosis

Epilepsy

Parkinsonism,

Dementia

Organic psychosis

Schizophrenia

Affective psychosis

Mental retardation

Transient ischemic attacks,

Hemodialysis for renal failure,

Depression

Cancer

Have you ever had a serious head injury where you became unconscious for more than
15 minutes?

Have you ever had a brain surgery?

Have you ever had an electroconvulsive therapy?
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Have you ever had a stroke, mini stroke or TIA (Transient Ischemic Attack)?

Have you ever had any chronic medical conditions such as lung, liver and kidney
failures?

Do you have any complaint of memory difficulties or any other cognitive deficits
interfering or not with daily living activities

Have you ever been diagnosed with any disorders in your arm joints (cysts or any
other syndromes)?

Are you using any of these drugs?

Anti-depressants

Anti-psychotics

Anxiolytics

Anti-epileptics

Any medication for treating neurological and psychiatric illnesses.

Check space ( x ) if you now have or recently had.

Recurring pain in shoulders, elbows, wrists or hands?

Glaucoma or increased pressure in the eyes?

Hyperthyroidism?

Diabetes mellitus?

How often do you take part in sports or activities? (In a week, what activities)

Please list any other disease or surgery you had.

Please list any other prescribed medications you are now taking.

Your Weight and Height:
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A.1.2. Tibbi Ge¢mis Formu

Cevabiniz evet ise ( % ) isaretleyiniz. Digerlerini bos birakabilirsiniz.

Isitsel bir probleminiz var n?

Gorme ile ilgili bir sorununuz var mi?

Renkleri ayirt etme ile ilgili bir sorununuz var mi?

Sigara kullaniyor musunuz?

Alkol kullantyor musunuz?

Alkolizm ve uyusturucu bagimlilig1 gegmisiniz var mi1?

Simdiye kadar teshisi koyulmus hastaliklari isaretleyiniz.

Beyin damarlarinda tikaniklik

Hareket diizensizligi

Beyin damarlarinda kitle ya da pihtilagma

Sinir sistemi timorleri

Coklu doku sertlesmesi (skleroz)

Epilepsi

Parkinson

Bunama

Ruhsal denge bozuklugu

Sizofreni

Duygusal psikoz

Zihinsel gelisim bozuklugu

Beyin damarlarinin gegici tikanmasi — gegici zihinsel bozukluklar

Diyaliz

Depresyon

Kanser

15 dakikadan fazla kafa karisikligina yol acan ciddi bir beyin sarsintis1 veya carpma
gecirdiniz mi?

Beyin ameliyat1 gecirdiniz mi?

Sok tedavisi uygulandi m1?

Fel¢ gecirdiniz mi?

Kronik tibbi bir rahatsizliginiz var m1?

Simdiye kadar hayatinizda hafizayla ilgili ciddi bir sorun yasadiniz m1?

Kol eklemlerinizde hastaliginiz oldu mu (kist veya cesitli sendromlar gibi)
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Asagidaki ilaglardan birini kullantyor musunuz?

Anti-depresan

Anti-psikoz

Anti-epilepsi

Asagidaki sorunlarla daha Once karsilasmissaniz veya su anda bu sorunlar sizde
mevcut ise ¢arpi isaretiyle isaretleyiniz. yoksa liitfen bos birakiniz.

Omugz, dirsek, el bilegi ve ellerinizde siirekli agri

Glokom (karasu hastalig1) veya yiiksek géz tansiyonu

Hipertansiyon

Seker hastaligi

Hangi siklikla spor yapiyorsunuz? (haftada ne kadar ve hangi aktiviteler?)

Liitfen gecirdiginiz baska hastalik veya ameliyat varsa siralaymiz.

Liitfen su anda kullandiginiz ilaglari siralayiniz.

Boyunuz ve Kilonuz:
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A.1.3. Personal Consent Form

In this thesis study, the aim is to determine the cognitive capacity statistics of
Turkish female population. You do not have any serious health problem which affects your

participation to the experiments adversely.

The statistics that is determined via this study can be used to design technological
functions of products and user interfaces which are appropriate to the usage of Turkish

females in the daily life and industrial life.

If you decided to participate, please take into consideration the issues below.

o Before the experiments, your birthday, birth place, your family origin, occupation,
dominant hand, your educational background, your family income, your medical
history, sport, alcohol and smoking abilities will be asked.

o Experiments will be performed in a predetermined random order. The experiment
includes 6 different applications. All applications will be performed in sitting
posture. The instructions for applications will be provided by the experimenter.
You can have a break any time you need during the experiment.

o Before the tests, participants should not be full. Hungry, or sleepless, and should

not consume harmful substances.

Your participation is completely voluntary. You may choose to withdraw from
participation at any time. All information obtained during this study will be held in

strict confidence.

If at any time you have questions regarding this research, you may contact
either Ece Emirleroglu or Professor Dr. Mahmut Eksioglu from Department of

Industrial Engineering of Bogazici University.
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By placing your signature below, you will accept that your participation to this
study is voluntary. However, you can choose to withdraw from participation at any

time at no cost or obligation to you.

Signature of Participant: Date:
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A.1.4. Kisisel Onay Formu

Bu tez calismasint amaci Tirkiye kadm niifusunun bilissel kapasitesinin
belirlenmesidir. Sizin bu deney calismasina katiliminizi olumsuz etkileyecek ciddi bir

saglik sorununuz bulunmamaktadir.

Bu calismadan elde edilecek verilerin Tiirkiye kadin niifusuna uygun iriinlerin,
teknolojik  fonksiyonlarin ve kullanici ara yiizlerin tasariminda kullanilmasi

planlanmaktadir.

Katilmaya karar vermeniz durumunda asagida belirtilenleri dikkate almanizi rica

ediyoruz.

e Deneyden once size dogum tarihiniz, dogum yeriniz, memleketiniz, mesleginiz,
egitim bilgileriniz, ailenizin gelir durumu, saglik bilgileriniz, spor, alkol ve sigara
kullaniminiz ile ilgili sorular yoneltilecektir.

e Deneyler onceden belirlenmis, rassal sirayla gerceklestirilecektir. Deney 6
uygulamadan  olusmaktadir.  Tiim  uygulamalar  oturur  pozisyonda
gerceklestirilecektir. Uygulamalarla ilgili talimatlar uygulamacilar tarafindan size
saglanacaktir. Deney sirasinda istediginiz zaman ara verilecektir.

e Uygulamalardan hemen once katilimecr yemek yememelidir, ayrica uygulama
sirasinda ag¢, uykusuz olmamali ya da uygulama Oncesi zararli maddeler

kullanmamis durumda olmalidir.

Caligmaya katilmaniz tamamen istege baghdir. Dilediginiz zaman, sebep

gostermeksizin ¢alismadan ¢ekilebilirsiniz. Bize sagladiginiz tiim bilgiler sakli kalacaktir.

Bu ¢aligmayla ilgili herhangi bir sorunuz olmast durumunda Ece Emirleroglu ya da
Bogazi¢i Universitesi Endiistri Miihendisligi Béliimiinden Prof. Dr. Mahmut Eksioglu ile

iletisime gegebilirsiniz.



280

Bu formu imzalayarak, bu ¢aligmaya goniillii olarak katildiginizi beyan ediyorsunuz.

Dilediginiz zaman, sebep gostermeksizin ¢alismadan cekilebilirsiniz.

Katilimci imza: Tarih:



A.1.5. Personal Data Form

Participant
No:

1. General Information about the Participant
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Information Datum

Birth date Day: Month: Year:
Birthplace

Gender

The place he/she lives now

Family origin city

Mother and father’s birthplace

Marital Status

Average Income of Family

Residence

Alone () With family () With relatives or friends ()

In household with paid care-giver () Institution or group

home ()

Dominant Hand

2. Educational Information about the Participant

Student or Employee

Occupation (for employees)

School (for students)

Last school graduated

Last school attended

Father’s educational status

Mother’s educational status




A.1.6. Kisisel Bilgi Formu

Katihmeci
No:

1. Genel Bilgiler
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Bilgi

Veri

Dogum Tarihi

Giin: Ay: Yil:

Dogum Yeri

Cinsiyet

Yasadig1 Yer

Memleket

Anne Baba Dogum Yeri

Medeni Hal

Ortalama Aile Geliri

Ikamet Durumu

Yalniz () Ailesiyle () Akrabalar ya da arkadaslar ()
Bakimevi () Enstitii ya da grup evi ()

El Kullanimi

Sag () Sol() IkiEI()

2. Egitim Bilgileri

Ogrenci ya da Calisan

Meslek (galisanlar igin)

Okul (6grenciler i¢in)

En son mezun olunan okul

En son devam edilen okul

Babanin egitim durumu

Annenin egitim durumu
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A.2. Test Record Forms

A.2.1. Test Kayit Formu

The participant sits comfortabley in a quiet room.

Katilimci rahat ve sessiz bir ortamda, oturur pozisyonda olmali.

The tester should sit opposite to the participant.

Uygulayici katilimcinin karsisinda oturmali.

Rest breaks can be taken after every 30 minute sessions (or as needed).

30 dakikada bir ara verilebilir. Katilimciya istedigi zaman ara verilebilecegi belirtilmeli

Drinking water is made avaliable.

Ortamda su bulundurulmali

Personal Data form is filled as the first step.

Oncelikle Katilimei bilgi formu doldurulmals.

The test starts afterwards.

Ardindan Uygulamalara gecilir.

Participant

No: Test Type Date
Digit Span Test [
Corsi Span Test [
Stroop Color Word Test [
Purdue Pegboard Test [
Reaction Time Test /]
Raven Standard Progressive
Matrices /]

Tester Name:

Test Place:



A.2.2. Digit Span Record Form

Participant No:

List ( forward ) Result List ( backward ) Result
(N or x) (N or x)

For Span=3 For Span=3

829 928

132 231

152 251

For Span=14 For Span =4

6241 1426

2359 9532

7132 2317

For Span =5 For Span =5

84132 23148

62143 34126

97438 83479

For Span =6 For Span =6

587261 162785

261384 483162

632147 741236

For Span=7 For Span=7

2941378 8731492

1285394 4935821

8693735 5373968

For Span=8 For Span=8

65148279 97284156

18472913 31927481

42785921 12958724

For Span=9 For Span=9

679174382 283471976

746231958 859132647

398724615 516727893

For Span =10 For Span =10

4982176453 3546712894

5731298426 6248921375

8182397465 5647932818

The longest sequence of digits:
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A.2.3. Corsi Span Record Form

Participant No:
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SPAN FORWARD BACKWARD
3 582 6,9,4 6,2,9 4,15
4 16439 1,2,8,6 32,79 1,968
5 (42731 7,5,8,3,6 1,52,8,6 6,1,8,4,3
6 (619472 3924387 53,9418 72,4856
7 15917428 4,1,79,3,8,6 81,293,6,5 4,739,128
8 158192647 38295174 94376256 172819652
9 1275862584 (713942568

The longest length of sequence:




A.2.4. Stroop Color Word Test Record Form

Participant No:

KAYIT FORMU
Adi Soyadi S i A Uygulayicinin
Dogum Tarihi :........ Y AR e AdiSoyadi e
Yasi RS PSS Uygulama Tarihi : .oo/uef i
Cinsiyeti A A Uygulama Yeri @ ..cciiicnns
ERIOMDIRRYE (2 cicsmmiomimonss
Boliim I: Siyah Basilmig Boliim II: Renkli Basilmig
Renk ismi Okuma Renk ismi Okuma
M S K Y M S K Y
Y M S K Y M S K
Y K M S Y K M S
K Y S M K Y S M
S K Y M S K Y M
K M S Y K M S Y

Boltim 111: Sekil Rengi Soyleme

Boliim IV: Renk ismi Olmayan
Kelime Rengi Sdyleme

Y M ) K Y M S K
) K Y M S K Y M
M Y S K M Y S K
M S K Y M S K Y
K Y M S K Y M S
S Y M K S Y M K
TOPLAM | HATA Boliim V: Renk ismi Olan
SORE | SAviSI Kelime Rengi Soyleme
BOLOM | Y M S K
S K Y M
BOLOM 1
M Y S K
BOLOM M S K Y
BOLOM IV K Y M S
S Y M K
BOLOM V

286
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A.2.5. Raven’s Standard Progressive Matrices Record Form

Participant No:

“Bu sekilde resmi tamamlayacak olan element asagidaki 6 se¢enekten hangisidir? “

1
4

Number of correct answers:
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A.2.6. Purdue Pegboard Record Form

Participant No:

-»n\uw yf




A.2.7. Reaction Time Record Form

http://cognitivefun.net/test/1

Participant No:

TRIAL

RIGHT HAND

LEFT HAND

1

Ol

Average:

289


http://cognitivefun.net/test/1
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A.2.8. Test Procedures in Turkish

Digit Span Test Prosediirti:

Digit Span Forward test i¢in agagidaki adimlar takip edilir;

(i)

(i)

(iii)

(iv)

Katilimcrya, “Size bir say1 dizisi dinletilecektir; ardindan sayilar1 duydugunuz

b

sirada tekrar etmeye calismanizi istiyoruz.” seklinde bilgi verilerek teste
baslanir.

Say1 dizileri her bir rakam normal ses tonunda, rakamlar arasi 1 saniye olacak
sekilde, ses kayit cihazi ile kaydedilmistir. Katilimcilara bu cihazdan sayi
dizileri dinletilmeye baslanir.

Eger katilime1 diziyi dogru tekrar ederse, bir say1 daha iceren daha uzun sayi
dizisi dinletilir. Ama eger dogru tekrar edemez ise ayni uzunlukta yeni bir dizi
dinletilir, tekrar hata yaparsa test sonlandirilir. Dogru tekrar ederse bir say1 daha
iceren daha uzun sayir dizisi dinletilir. En uzun dogru tekrar edilen sayi
dizisindeki rakam adedi katilimcinin Digit Span test sonucudur (Hebb, 1961).

Say1 dizilerinin uzunlugu {igten baglayip teker teker maksimum dokuz olacak

sekilde artar.

Digit Span Backward i¢in aymi prosediir uygulanir; sadece katilimcinin sayi

dizisindeki rakamlar1 duydugu siranin tam tersinden tekrar etmesi istenir.

Corsi Span Test Prosediirii:

Corsi Span Forward Test i¢cim asagidaki prosediir takip edilir;

(i)

(i)

Test, deneyi uygulayan kisinin isaret parmagi ile Corsi Span tahtasindaki 3
kiipe 1 saniye araliklarla dokunmasi ile baslar. Katilimcidan ayni sira ile
kiiplere dokunmas istenir.

Her bir siralama igin katilimeciya 2 deneme hakki verilir, iki denemede de
basarisiz olursa deney sonlandirlir. Eger birinde basarili olursa, bir kiip daha

fazla igerecek sekilde yeni bir siralama gosterilir (Postma et al., 2004).



(iii)

291

Siralamalar ti¢ kiipten baslayarak dokuz kiipe kadar gidebilir. Maksimum tekrar
edilebilen siralamadaki kiip sayist katilimcinin Corsi Span sonucu olarak

kaydedilir.

Siralamalar rassal olarak iretilmistir ve higbir siralamada ayni kiipe iki kere

dokunulmaz. Backward versiyonunda katililmcilar1 gosterilen siralamayi tersten tekrar

etmesi beklenir. Makisumum sekiz kiipe kadar siralama igerir.

Stroop Color Word Test Prosediirii:

Test 5 kisimdan olusur, her kisim eszamanli olarak kronometreye basilmasi ve

“Bagla” komutu ile baglar, katilimer kartlarin iistiindeki son maddeyi okuyunca biter.

Olgiilen zaman forma kaydedilir.

Testin baginda katilimciya su bilgilendirme yapilir; “Size elimde tutarak bazi kartlar

gosterecegim, ardindan “Basla” komutunu verdigimde kartin {izerindeki kelimeleri ya da

kelimelerin renklerini okumanizi isteyecegim. Elinizden geldigince hizli olmalisiniz;

herhangi bir hata yaparsaniz diizeltmeden gegmelisiniz”

(i)

(i)

(iii)

(iv)

Kart 1 kathimciya gosterilir ve bilgi verilir; “Bu karttaki kelimeleri olabildigince
hizli olarak okumanizi istiyorum, buradan baslayarak devam etmelisiniz.
(Uygulayici eliyle ilk satirdaki en soldaki ilk kelimeyi gosterir.)

Ik kart bitince ikinci karta gegilir. Ikinci kart igin bilgi verilir; “Simdiki kartta
gordiigiiniiz kelimeleri sdylemenizi istiyorum, olabildigince hizli olmalisiniz ve
buradan baglayarak devam etmelisiniz.” (Uygulayici eliyle ilk satirdaki en
soldaki ilk kelimeyi gosterir.)

Ucgiincii kart gosterilir ve “Simdi kartta gordiigiiniiz yuvarlaklarm renklerini
sOylemenizi istiyorum, olabildigince hizli olmalisiniz ve buradan baslayarak
devam etmelisiniz.” (Uygulayici eliyle ilk satirdaki en soldaki ilk kelimeyi
gosterir.) seklinde bilgi verilir.

Dordiincii kart gosterilir ve “Simdi kartta gordiigiintiz kelimlerin yazili oldugu

renkleri sOylemenizi istiyorum, olabildigince hizli olmalisiniz ve buradan



292

baglayarak devam etmelisiniz.” (Uygulayici eliyle ilk satirdaki en soldaki ilk
kelimeyi gosterir.) seklinde bilgi verilir.

(v)  Son olarak besinci kisim igin tekrar ikinci kart gosterilir ve “Son olarak karttaki
renk isimlerinin yazili oldugu renkleri sdylemenizi istiyorum; olabildigince
hizli olmalisiniz ve buradan baglayarak devam etmelisiniz.” (Uygulayici eliyle
ilk satirdaki en soldaki ilk kelimeyi gosterir.) Liitfen kelimeleri okumayin,
yazili oldugu miirekkpe rengini sdyleyin.” Seklinde bilgi verilir (Karakas,
2011).

Reaction Time Test Prosediirii:

Reaksiyon siiresi baskin el ve baskin olmayan el olmak iizere iki el i¢in ayr1
ayr1 Olgtiliir. Her el i¢in bes deneme yapilarak reaksiyon siiresi bu bes denemenin
ortalamasi olarak kabul edilir. Asagidaki prosediir takip edilir. Katilimer istedigi eli

ile baglar.

(i) Ilk olarak kullaniciya test ile ilgili bilgi verilir: ‘Test baslayinca, ekranda
kiigtik kirmiz1 bir daire goziikecek. Sizden istedigimiz bu kiigiik kirmizi daire,
yesil biiylik bir daireye doner donmez, yapabildiginiz en hizli sekilde
klavyede istediginiz tusa basiniz.’

(i) ‘Her iki el igin de 5 deneme yapacagiz. Denemeler arasinda molaya
thtiyaciniz olursa haber verebilirsiniz.’

(iii) Kullaniciya ‘Hazir oldugunuzda tusa tiklayarak testi baglatabilirsiniz’

seklinde bilgi verilir.

Purdue Pegboard Test Prosediirii:

Test 5 ayr kiiclik testten olusmaktadir. Katilimer rahat bir pozisyonda sandayeye
oturur ve masaya test ekipmani yerlestirilir. Katilime1 hazir olunca, teste baslanir. Her

kiigiik test 2 defa tekrarlanir ve bu iki tekrarin ortalamasi test sonucu olarak kaydedilir.

[k béliim igin kullaniciya asagidaki talimatlar verilir: ‘Baskin elinle, baskin elinin
tarafinda bulunan kaptan, her defasinda bir adet olmak {izere, pim al ve bunu en istten

baglayarak tahtanin iizerinde bulunan deliklere sirayla yerlestir. Her delige yalmizca 1 pim
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konacaktir. 30 saniye boyunca yapabildigin kadar ¢ok pimi yerlestirmeyi hedefle. Bunu iki
kere tekrarlayacagiz. Tekrarlar arasinda molaya ihtiyacin olursa ara verebiliriz.” Kullanici
‘Basla’ talimati ile baslar ve zamanin doldugu bildirilince durur. Dizilen pimler sayilir ve

kaydedilir.

Ikinci boliim icin kullaniciya asagidaki talimatlar verilir: ‘Bu boliimde baskin
olmayan elinle, baskin olmayan elinin tarafinda bulunan kaptan bir adet pim al ve bunu en
iistten baglayarak tahtanin {izerinde bulunan deliklere sirayla yerlestir. Her delige yalnizca
1 pim konacaktir. 30 saniye boyunca yapabildigin kadar ¢ok pimi yerlestirmeyi hedefle.
Bunu iki kere tekrarlayacagiz. Tekrarlar arasinda molaya ihtiyacin olursa ara verebiliriz.’
Kullanic1 ‘Bagla’ talimat1 ile baglar ve zamanin doldugu bildirilince durur. Dizilen pimler

sayilir ve kaydedilir.

Ucgiincii boliimde kullaniciya ayni talimatlar verilir fakat bu sefer kullaniciya iki
elini kullanarak pimleri dizmesi gerektigi soOylenir. Katilimer iki elini ayni anda
kullanmalidir, iki eliyle aynm1 anda pimleri almali ve ayni anda yan yana iki delige
yerlestirmelidir. Kullanic1 ‘Bagla’ talimat1 ile baslar ve zamanin doldugu bildirilince durur.

Dizilen pimler sayilir ve kaydedilir.

Dordiincti boliim gergek bir test degildir. Bu boliim ilk {i¢ boliimiin toplamindan
olusan bir skordur. Besinci (son) bolim montaj gorevini igerir. Kullaniciya asagidaki
talimat verilir: ‘Kaptan baskin elinizle bir pim alin ve istediginiz delige koyarken baskin
olmayan elinizle bir pul (washer) alin. Pimi (pin) yerlestirdikten sonra pulu tizerine koyun.
Pulu, baskin olmayan el ile pimin {izerine yerlestirilirken baskin el ile bir rondela (collar)
alin. Rondela pimin iistiine diiserken, baskin olmayan el ile baska bir pul alin ve rondelanin
tizerine birakin. Bu gorevin adi montajdir ve 60 sn icerisinde miimkiin olan en fazla montaj
isini yapmay1 hedefleyin.’

Raven Test Prosediirii:

Kullaniciya testle ilgili bilgi verilir ve hazir oldugunda teste baslanir. Testteki
toplam dogru sayisi test skoru olarak kaydedilir. Kullaniciya asagidaki talimatlar
verilir: ‘Bu test 60 soru icermektedir. Her soru c¢oktan se¢cmeli olup eksik parcayi
bulman istenmektedir. Istedigin sorudan baslayabilirsin. Testi bitirmek igin 40

dakikaniz var; zaman dolunca kagitlar1 gelip sizden alacagim.’
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QUESTIONS FOR RAVEN TEST

APPENDIX B

Raven progressive matrices

s}

9 8 &8 8 80 800 2D
L B B BN B B RN B B R

@ & 3% 8 8 8 & 6 0 B % B0

r_

L N I

Z:II>

.

Figure B 1. Questions of Raven Test.
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Figure B 2. Questions of Raven Test (cont.).
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Figure B 3. Questions of Raven Test (cont.).
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Figure B 4. Questions of Raven Test (cont.).
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Figure B 5. Questions of Raven Test (cont.).
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Figure B 6. Questions of Raven Test (cont.).
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Figure B 7. Questions of Raven Test (cont.).
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Figure B 8. Questions of Raven Test (cont.).
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Figure B 9. Questions of Raven Test (cont.).
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Figure B 10. Questions of Raven Test (cont.).
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Figure B 11. Questions of Raven Test (cont.).
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Figure B 12. Questions of Raven Test (cont.).
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Figure B 13. Questions of Raven Test (cont.).
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53 54

Figure B 14. Questions of Raven Test (cont.).
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Figure B 15. Questions of Raven Test (cont.).
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APPENDIX C: GRAPHS

C.1. Residual plots for Response Variables

Mormal Probability Plot Versus Fits
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Figure C.1. Residual plots for Digit forward result.
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Figure C.2. Residual plots for Digit backward result.

Versus Fits
»
L} ~ -
2 L. . - -
) L. ~ ] "m * ﬁ.,'
e "= \‘
L |
‘h\ ..- ﬁi.
2 ey, .
2 3 4 5 B
Fitted Value

Versus Order

1 20 40 60 80 100 130 130 180 180 200 220 240
Observation Order

Figure C.3. Residual plots for Corsi forward result.
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Figure C.4. Residual plots for Corsi backward result.
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Figure C.5. Residual plots for Reaction time dominant hand result.
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Figure C.6. Residual plots for Reaction time nondominant hand result.
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Figure C.7. Residual plots for Purdue Pegboard dominant hand result.
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Figure C.8. Residual plots for Purdue Pegboard nondominant hand result.
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Figure C.9. Residual plots for Purdue Pegboard both hand result.
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Figure C.10. Residual plots for Purdue Pegboard total result.
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Figure C.11. Residual plots for Purdue Pegboard assembly result.
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Figure C.13. Residual plots for Stroop Color part Il result.
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Figure C.14. Residual plots for Stroop Color part 111 result.
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Figure C.15. Residual plots for Stroop Color part IV result.
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Mormal Probability Plot Versus Fits
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Figure C.16. Residual plots for Stroop Color part V result.
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Figure C.17. Residual plots for Raven test result.
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C.2. Scatter Plots of Response Variables
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Figure C.18. Scatter plot of Digit Span forward test vs age factor.
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Figure C.19. Scatter plot of Digit Span forward test vs education factor.
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Figure C.20. Scatter plot of Digit Span backward test vs age factor.
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Figure C.21. Scatter plot of Digit Span backward test vs education factor.
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Figure C.22. Scatter plot of Corsi Span forward test vs age factor.
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Figure C.23. Scatter plot of Corsi Span forward test vs education factor.
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Figure C.24. Scatter plot of Corsi Span backward test vs age factor.
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Figure C.25. Scatter plot of Corsi Span backward test vs education factor.
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Figure C.26. Scatter plot of Raven test vs age factor.
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Figure C.27. Scatter plot of Raven test vs education factor
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Figure C.28. Scatter plot of Stroop Color Word test part | vs age factor.
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Figure C.29. Scatter plot of Stroop Color Word test part | vs education factor.



324

35 * ®

30

25

20

Seconds

15

10

10 20 30 40 50 &0 70 80 %0 100
Age

Figure C.30. Scatter plot of Stroop Color Word test part Il vs age factor
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Figure C.31. Scatter plot of Stroop Color Word test part Il vs education factor
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Figure C.32. Scatter plot of Stroop Color Word test part I11 vs age factor.
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Figure C.33. Scatter plot of Stroop Color Word test part IV vs age factor.
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Figure C.34. Scatter plot of Stroop Color Word test part V vs age factor.
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Figure C.35. Scatter plot of Purdue Pegboard dominant hand test vs age factor.
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Figure C.36. Scatter plot of Purdue Pegboard dominant hand test vs education factor.
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Figure C.37. Scatter plot of Purdue Pegboard nondominant hand test vs age factor.
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Figure C.38. Scatter plot of Purdue Pegboard nondominant hand test vs education factor.
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Figure C.39. Scatter plot of Purdue Pegboard both hand test vs age factor.
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Figure C.40. Scatter plot of Purdue Pegboard both hand test vs education factor.
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Figure C.41. Scatter plot of Purdue Pegboard total test vs age factor.
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Figure C.42. Scatter plot of Purdue Pegboard total test vs education factor.
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Figure C.43. Scatter plot of Purdue Pegboard assembly test vs age factor.
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Figure C.44. Scatter plot of Purdue Pegboard assembly test vs education factor.
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Figure C.45. Scatter plot of Reaction Time dominant hand test vs age factor



332

600

550

500

450

400

Miliseconds

350

300

250
10 20 30 40 50 60 70 80 20 100

Age

Figure C.46. Scatter plot of Reaction Time nondominant hand test vs age factor.
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Figure C.47. Scatter plot of Reaction Time nondominant hand test vs Education factor.





