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Abstract

This study investigated the relationship betweehill’s measured intelligence and the
educational level of that child’s mother and/ohtat Correlations between parental
educational level and children’s cognitive functranas measured by a conventional South
African intelligence scale, were examined. Thérumeent used to measure the children’s
cognitive functioning in this study was the Sers@muth African Individual Scale-Revised
(SSAIS-R). The children’s scaled scores were abthirom existing results on the SSAIS-
R. Parental educational levels were obtained feaisting intake questionnaires, which
parents completed before their children were assge®s the SSAIS-R at the Centre for
Psychological Services and Career Development (&3yCCorrelational analysis was used
to investigate the relationship between the twaalkdes of interest. The sample consisted of
23 cases. All of the children were aged betweand10, spoke either English or Afrikaans
as a first language, and belonged to the Whiteaindr Coloured population groups. The
results indicated that maternal level of educatias positively and moderately correlated
with children’s cognitive functioning. Paternaluedtional level and children’s cognitive
functioning were found to have no correlation obé&inversely correlated. The correlation
results between paternal level of education anldi@n’s cognitive functioning should be
interpreted with caution since the sample size weag small. Thus, the results are not

statistically significant.

Keywords: parental educational level, children’sgmitive functioning, intelligence
measures, SSAIS-R



PARENTAL EDUCATIONAL LEVEL AND CHILDREN'’S IQ SCORES

Acknowledgements

| would firstly like to give thanks to my previopsychometrist supervisor at the Centre for
Psychological Services and Career Development @By CSugretta Du Toit, for assisting

me in gaining access to the research data. Wiymutaffability and helpfulness, this study
would not have been possible. The director of R&drofessor H. G. Pretorius, who gave
permission to use the data in this study, was iatper in the commencement of this project.
Without your permission to access the existing,dhia idea would have never evolved into
a research study. Great appreciation is furthlen@eledged to all the other staff members at
PsyCaD who contributed by providing the data retpeesFurthermore, thanks need to be
given to the external research proposal readeid, &hutte and Kevin Whitehead, as both
your insightful and constructive feedback diredt@d study into a more feasible and
valuable one. Additionally, | would like to thanky supervisors, Joseph Seabi and Adri
Vorster, for continually motivating and guiding riigough this project. Last, but most
definitely not least, | have immense gratituderfor husband’s understanding and supportive

attitude throughout this year.



PARENTAL EDUCATIONAL LEVEL AND CHILDREN'’S IQ SCORES

TABLE OF CONTENTS

LIST OF TABLES AND FIGURES......... oottt en e e e eaans 8
(O o I o G 1\ 9
I [ 1o o [8 T 1o o PP UPPPPPPURPPPRRRTR 9
1.1 Research RatiONAIE ..........cooiiiiiiiieeeeeeee e e e e e e e 9
1.2 OUtliNg OFf CRAPLEIS ...ceeieieiiiete et e e e e e e e e e e e e e e e e e eeeeeeenee 11
(08 o 1 I = o S I PR 12
2. LITEratUre REVIBW......cciiiiiiiiiiiiiii s s e s e e e e e e e e e e eeeeeettt b s s s seeena s e e s e e e eeeeeaaeeeeeeennnns 12
2.1 OVEIVIEW OF STUAY ...vvvriiiiiieie oottt e e e e e e e e e e e e e e eeeaeeeeeeeeeeennnnes 12
2.2 DefiNiNg INtEIIGENCE ........ueiiiiii s 15
2.3 Theories ON INLEIIGENCE .......uei e a e e e e e 16
2.3.1 Psychometric theories on intelligencCe ............ooevvveiiiiiciiiiii e, 16
2.3.2 Contextual theory on intelligeNCe ... e e eeiiiiiiieeeecrre e 18
2.4 The Use of Intelligence Measures in the Sodtitén Context.............ceeeeeeeeeene. 19.
2.5 Measuring INtEIIGgENCE ........ii e e e e e e e e 20
2.6 Cognitive Development and Measuring IntelligNC...........cceeeiiiiiieieeeeeeceeeeees 23
2.7 Parental Educational LEVEL.............. o eeeiieeeeeee i 24
2.8 The Relationship between Socio-Economic StatdgsCognitive Functioning............ 26
2.9 RESEAICH AIM oot 30
2.10 Research QUESLIONS ........uuiiiiiiiitceemmmmceeeeiee e e e et e e e e e e e e e e e e eessansa e e e eeesraans 30
CHAPTER THREE ... ..ottt e e e e et e e e e 31
G T |V =1 o Lo PRSPPI 31
3.1 RESEAICH DESIGN ....ciiiiiiiiiiiitii et e e e e e 31
3.2 Sample and SamPliNg .........oooiiiiiiiii e ——————————— 31
3.3 MEASUINNG INSIFUMENTS .....uuititiiii s s e e e e e e e e e e e e e e e e eeeesebeben s nnansessn e e e e eeeas 32
TG T8 A 91 ¢ L o [T=2S] (o] o] o F= U 33
3.3.2 INtElligENCE MEASUIE ...t e e e e e e e e e e e e eeeeeeenes 33
G (oo =T o [0 PP PR 36
3.5 DAtA ANGIYSIS ..ceeevieiiiiiiieee e ettt et e e e e e e e et e e aar 37
3.5.1 DESCrIPtIVE STALISTICS ....cee e e ettt eeee e e e e e e e e e e e eees 37
3.5.2 Inferential STAtISTICS ..........uuuuet e eeeeeettiieeae e e e e e e e e e e e e e e eeeeeebaeennneeeebbnn e e e s 37
3.5.3 Correlational @analySiS ...........coiiieeieeeiiieii e 38



PARENTAL EDUCATIONAL LEVEL AND CHILDREN'’S IQ SCORES

3.6 Ethical COoNSIAEIatiONS. .....cccoii i eeeeeeeee e e e e 39
(O o I o 1 1 P 41
A RESUITS ... e e e e e e ettt e e e ee e et e et bt b b e e aaaaaas 41

4.1 Statistical ADDIEVIALIONS ..............ommm e eeeeeeeeiiiiiiitiirraa e e e e e e e aaeeeeeaaeeaeeeeeeennnnes 41

4.2 DESCIIPLVE STALISTICS ..vvuuuieieee e s ettt e e e e e e e e e e e e e e e e eeeeeeeesnnnees 42

4.2.1 The ChIlAIEN ... 43
A U= o = 1= 0 S 45
4.3 INfErential STALISTICS .......uuvurrreeet e e e ettt e e e e e e e e e e e s e e e e e eeeeeaeeeeeas 46
4.3.1 Maternal NQF level and children’s IQ SCOIreS........ccoovuvieiieeiiiiiiiiieeeeeiiecnn, 46
4.4 Correlational ANAIYSES .......uuuueiiiiiie e e e e e e e e e e e e ae e e e e e e e 48
4.4.1 Years of Completed Education of Parents dritti@n’s IQ Scores ..................... 48

A.5 SAMPIE SIZE ..o s et et e e e e e e e e et e et e et t b —————————aaaaaaaaaaaaes 51

S 0] o ot 11 13 o o 1S PPPPPPPPPPP 52
CHAPTER FIVE ...ttt e e e ettt e e e e s smnene e e et e e e e e e s ennnes 53
5. DISCUSSION ...ttt sttt ettt ettt e e e e e e e e e e s seent s et et e eeeeeeeaaaeeeaaaeaannans 53

ot I =R Y= 1o 0 o] =S 53

5.2 Parental Educational Level and Children’s CogaiFuNctioning...........cccceeeeeeeeeeeenne. 55

5.2.1 Maternal educational level and children’sratge functioning .............ccccceeeeenn. 55
5.2.2 Strength of correlations between parentataiitonal level and children’s cognitive
18T 1o 11 T PP UUUPURR 58

5.3 Cognitive Development and Measuring IntelligeNC. ............eeiiiiiiiniiieiiee 58

5.4 CONCIUSION ... eeemm e e ettt s seeee e e s s e e e e e e e e aaeeeeeeennnes 59

5.5 LIMITALIONS ....oeiiiiiiiiieiiiieee s eeeee e e e e e e et e e et e et s s e e s s e e e e e e e e e e e eeeeeennnes 60

5.6 RECOMMENAALIONS ..ot e e e e e e e 61

5.7 Summary and Concluding Remarks........coceeuuueiiiiinieee e 62
] (=] (=T o =T O PP 64
APPENDICES ... i et e e et e e et e e e et e e e et eaaennta e e e et e e e ean e e eannns 74

APPENDIX A: PsyCad Intake Form for Psycho-educatlgkssessments..............cccc...... 74

APPENDIX B: Aim and Rationale of the Subtest of 8 AIS-R .........ccccoovviiiiiiiiiiiiiininn, 82

APPENDIX C: Director Information Sheet .......cccccuuuiiiiiiiiiiieeeeee e 86

APPENDIX D: Director Permission FOIM ..ot 87

APPENDIX E: Ethical Clearance CertifiCate ...cccee.ioeeeeiiiiiiiiiiiiiiiiiiiiiiieeeeeeee e 88

APPENDIX F: Informed Consent FOIMM .......oooieeeeeeieeeeeeee it ee e e 89

APPENDIX G: ANOVA Summary Table IQ SCOreS ... iiviiieeeeiiiiiiiiiiiie e eeeeeeee 1.9

6



PARENTAL EDUCATIONAL LEVEL AND CHILDREN'’S IQ SCORES

APPENDIX H: Schematic Representations of the TygfeScatterplots of Correlational
S TST T (o o PRSP 92

APPENDIX I: FUll COrrelation MAatliX .........eoee et eeeeeeeeaenaaes 93



PARENTAL EDUCATIONAL LEVEL AND CHILDREN'’S IQ SCORES

LIST OF TABLES AND FIGURES

TABLE 1: Description of Different Intellectual lelgefor the SSAIS-Rp. 20)
TABLE 2: Gender and Age characteristics of the Sarfp 31)
TABLE 3: Reliability Coefficients of the SSAIS-p. 37)

TABLE 4: Abbreviations for the Sub-scales/testshaf SSAIS-R and other Key Variables
(p. 43)

TABLE 5: Full, Verbal, and Non-verbal Scale IQ Scores ano-®st scores on the SSAIS-R
(p. 45)

TABLE 6: Maternal and Paternal NQF Levpl 47)

TABLE 7: Maternal NQF Level and Children’s Full, Verbal, addn-verbal Scale IQ Scores
(p. 48)

TABLE 8: The Number of Completed Years of Educatdiizach Parent with the Children’s
Full 1Q, Verbal 1Q, and Non-Verbal IQ, as well asbstest Scores on the SSAISHR 52)

FIGURE 1: Means of Full, Verbal, and Non-verbal3Qale Scoref. 46)
FIGURE 2: Means of Sub-test Scale Scqpeg16)
FIGURE 3: Maternal and Paternal NQF Levigs47)

FIGURE 4: Maternal NQF Level and Children’s FIQQ/land NVIQ(p. 49)

FIGURE 5: Scatterplot of the Maternal Number of Qxeted Years of Education with the
Children’s Full Scale 1Q Scordp. 53)

FIGURE 6: Scatterplot of the Maternal Number of Qxeted Years of Education with the
Children’s Non-verbal Scale 1Q Scorgs 54)



PARENTAL EDUCATIONAL LEVEL AND CHILDREN'’S IQ SCORES

CHAPTER ONE

1. Introduction
1.1 Research Rationale

When interpreting intelligence scores, especidlbse of children, it is imperative to consider
the social context wherein the child exists (Foikc8oRoodt, 2005). This is even more
important in a diverse country like South Africahioh consists of different cultures that are
at different stages of Westernization, and includegtilingual groups that vary in level of
education (Cockcroft, Amod, & Soelaart, 2008). thotfrica is also characterised by vastly
differing socio-economic living conditions, and biyequal access to basic resources. Several
studies have investigated correlations betweeml@rils performance on intelligence tests
and their experiences, as well as the contextiohnthey live (Jansen & Greenop, 2008;
Nell, 2000). According to these studies, it woappear that what children learn and when
they learn is dependent on their socio-culturakgemund (Ferguson, 1954; Grieve, 2005).
Grieve and Van Eeden (2010) support the view thgraon’s background and context
should be considered when interpreting test scar#éisen a person’s context is considered
whilst interpreting intelligence measures test Itssit is believed that a far more
comprehensive understanding is gained about wekaetults mean for each person in his or

her unique context (Carroll, 1997).

Even though researchers share the viewctiratentional intelligence test results are
influenced by socio-economic variables, these tegstill frequently used to evaluate an
individual's cognitive functioning (Foxcroft, Pasem, Le Roux, & Herbst, 2004). For
example, the Senior South African Individual ScaRevised (SSAIS-R) is one of the
intelligence measures most used by clinical, cdlingeand educational psychologists in
South Africa (Foxcroft et al., 2004). Although t88AIS-R does provide useful information
about a child’s strengths and weaknesses as wellrasnt cognitive functioning, results
from the SSAIS-R should be interpreted with cautespecially in the case of children from
poor socio-economic groups (Claassen, 1997). datemal intelligence measures, such as
the Wechsler intelligence measures, are also poméasures used in the South African
context (Grieve & Van Eeden, 2010; Kaplan & Sacou2008). Numerous international
studies have investigated the relationship betvedddren’s cognitive functioning on the
Wechsler measures and parental educational leVélsse studies report that parental

educational levels need to be considered whenrelilsl performance on the Wechsler
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intelligence measures are interpreted (SattlerlR0When international measures, such as
the Wechsler Individual Scale for Children - Redig&/ISC-R) are used with South African
children, socio-economic status (SES) variablesh &1 parental educational level, may have
an even greater effect on children’s cognitive fiomeng (Shuttleworth-Jordan, 1996). Thus,
results on internationally developed intelligenceasures need to be interpreted with caution
as SES factors may influence a child’s results icienably. In addition, there is also a need
for those international intelligence measures #énatwidely used in South Africa, to be
normed and standardised for the South African carjfexcroft et al., 2004).

SES is one of the most significant “contekttariables” (Sirin, 2005, p.417) that need to
be considered when children’s general cognitivetioning, development, and academic
performance and/or achievement are being obseintedpreted and evaluated. However, it
is one of the most complex variables to take ictmpant (Foxcroft & Roodt, 2005).
According to Sirin (2005), in recent years, numearstudies have been conducted on SES
and its effects on children’s general cognitivectioning and academic achievement.
However, research published on children from poersseconomic backgrounds remains
limited (Cockcroft et al., 2008). According to Rter and Grieve (1991), further research is
needed in order to explore the association betweere environment and early cognitive
functioning of children from different cultural gips. Sirin (2005) and Carroll (1997) also
invite researchers to investigate further the i@ship between SES and an individual’s
academic performance, general development andtogghinctioning. Research in South
Africa is also lacking, specifically with respeotthe relationship between parental
educational level and children’s cognitive functray and the possible effects of this
relationship on South African-based intelligenceaswges (Cockcroft, 2013). Thus, there are
limited studies investigating these variables ¢ériest using a South African intelligence

measure, such as the SSAIS-R.

On evaluation of the above discussion, @viglent that there is a lack of research
regarding the effects of SES variables on persooghitive functioning, especially within
the South African context and using South Africavaloped intelligence measures. Thus,
the purpose of this study is to investigate thati@hship between SES factors, parental
educational level, and children’s cognitive funotitg. Furthermore, this research study
utilised data from a South African population afdained cognitive results from a South

African intelligence measure — the SSAIS-R.

10
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In practice, psychologists performing psyeuuncational assessments mainly use
conventional intelligence measures and are oveaantebn test scores alone. According to
Adelman and Taylor (1979), the overall interprematof psycho-educational assessment
results and the decisions regarding interventieedrto consider the child’s test results in
conjunction with the environmental factors that naffgct the results of these measures.
Thus, the current study also wants to highlightithportance to students and intern
educational psychologists, educational psychole@stl any other professionals and persons
involved in the psycho-educational assessment pspte be cognisant of the effects of
contextual variables on the testee’s overall dgwaknt and performance on intelligence

measures that usually form part of a psycho-edowalibattery.
1.2 Outline of Chapters

The research rational has been discussed aboapté€ZT'wo provides a literature review,
which discusses the background to this topic inam@pth and provides a more detailed
description of the research objectives as weltating the research aim and questions. It
also examines the theoretical literature and atsgarch that has informed this study. In
Chapter Three, the research methodology is debdeathapter Four presents the results
based on the quantitative data obtained. In Ch&pte, a comprehensive discussion is
offered which relates the theoretical observatiwoted in the literature review to the findings
of the current study. Chapter Five also presdm@sonclusions drawn from the study and
discusses the limitations of this specific stuéynally, it also provides recommendations for

further research in this particular field of study.

11
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CHAPTER TWO

2. Literature Review

This chapter begins from the assumption that varl®EeS variables should be taken into
account when interpreting a person’s results cglligence measures. The notion of
intelligence measurement and relevant theoriesitatligence, specifically the psychometric
and contextual theories on intelligence, are dsedsn order to highlight each theory’s
relevance when measuring intelligence. This disiomson intelligence will also include
several definitions of intelligence. Views on tegtwithin the South African context are also
examined so as to emphasize shortcomings in assespnactices and proposed solutions to
these shortcomings. The relationship between tegrdevelopment and measuring
intelligence is also discussed. Thereafter, adision of the SES variable, parental
educational level, is provided in order to indictite significance of parental educational
level on children’s cognitive functioning. Furtheore, studies using only one aspect of
parental educational level, the father or mothedscational level, have been explored in
order to provide sufficient justification for usimgth the maternal and paternal educational
levels for this study. The effect of environmeragpects (focusing on the SES variable,
parental educational level) on a person’s gen@mgitive functioning has been investigated
through reference to various, relevant acadengcdlitire reporting on studies done abroad as

well as in South Africa. Finally, the study’s raseh aim and research questions are stated.
2.1 Overview of Study

Conventional intelligence measures are used inroodeentify children who may be
academically at risk (Cockcroft & Blackburn, 2008)\hen children are identified as such,
an understanding of their particular strengths\aadknesses is also obtained through these
measures, which in turn supplies the psychologist information as to how to intervene
(Cockcroft & Blackburn, 2008). However, an impaitéactor that needs to be considered
when assessing children from different cultural Emfjuage backgrounds, ethnic groups and
socio-economic classes, is the measuring instrurtsatt. In South Africa, the majority of
measuring instruments used for assessing cogfiithationing are conventional measures
that mainly assess crystallized intelligence. @tliged intelligence can be defined as
knowledge that consists of prior learning and eigmee that is based upon factual
information, and is a person’s stored knowledgerggterg, 2003). Conventional measures
assess abilities such as verbal ability, numeabdity, mechanical ability, and deductive

12
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reasoning. Thus, conventional measures predoniyneaomsist of subtests that measure
aspects of material taught in school and that peddent on contextual experiences (Ardila,
1995). Therefore, scores on intelligence meadoreschool going children are good
predictors of their school performance (Hook & Carcift, 2001). In addition, conventional
intelligence measures are largely based on detargan individual’s current cognitive
functioning, which mostly displays the effects oéyious educational exposure and socio-
economic opportunities (De Beer, 2000). Therefooayventional intelligence measures
partly reflect a child’s cultural influences and loir her parents’ levels of education (Taylor,

1994) and socio-economic opportunities (De Beed020

The South African context during the apadtexa was one of social inequality,
segregation and an environment of imbalance indisteibution of resources according to
race. This inequality also pervaded the educalti®ysiem, with different race groups
receiving different quality education. For examglgerson from a disadvantaged
environment with a Standard 10 or Grade 12 qualifoc could not easily compete with a
person from an advantaged environment who alsal&tdndard 10 or Grade 12 certificate
(Shuttleworth-Edwards et al., 2004). This inedyah educational services, limited certain
racial groups with regard to further educationalgpects and career opportunities. Hence,
parental educational level and occupation oppatieshave determined what access a
person may have to financial resources, healths=mraces, libraries, quality education,
exposure to technology and information, knowledgeua child development, and familiarity
with Western ways (Nell, 1997; Owen, 1991). It Wbhbe expected that parents with
advantageous opportunities and access to thesgrcesavould create an environment
conducive to their children’s overall developmehabilities and general cognitive
functioning (Richter & Grieve, 1991). Thus, chédrgrowing up in such beneficial
environments and who had good quality educatiomlshgerform adequately on intelligence
measures, and should have an advantage over chddveving up in environments which
lacked these resources and had received pooryadlication (Shuttleworth-Edwards et al.,
2004).

Despite the fact that a child’s cognitivélishmay depend on factors other than the
socio-cultural environment, this environment rersasne of the most influential variables
affecting a child’s cognitive functioning (Burg &fBnont, 1990). Conventional intelligence
measures have been criticized as being cultunadigrisitive (Skuy, Taylor, O'Carroll,
Fridjhon, & Rosenthal, 2000) and biased or “unféiraylor, 1994, p.2). This is because

13
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these measures focus primarily on what a childéesed and do not focus on a child’'s
potential or learning potential. Foxcroft and Ro(D05) also highlight the important point
that people from deprived environments may perfpaorly on intelligence measures,
because the constructs measuring cognitive fumagoand the way these constructs are
measured may be unknown to the underprivilegedilztdhey may perceive the assessment
process as unimportant. Thus, a person’s cult@aghmave an influence on factors such as
familial socialization, primary language and theamieg assigned to intelligence measures
(Ardila, 1995). Although Owen (1991) states tharwentional South African intelligence
measures are, overall, reliable and valid, he esphasises that these measures are only
appropriate for the groups for which they have beandardized. Therefore, when
administering conventional cognitive measures imuticultural society, such as South

Africa, where there is a variety of different greupith respect to culture, language, quality

of education and level of SES, the results frons¢hmeasures must be closely scrutinised.
The question then arises as to why no new inteliganeasures have been developed for use
in such multicultural contexts. This question hasn partially addressed by Grieve and Van
Eeden (2010) as follows:

...because of the diversity of the South African dapon and the rapid changes
taking place as a result of cultural and socio-eatio transition to a modern
technological society, it was not possible to depaine test that would be

suitable for the entire population. (p. 262)

Owen (1989) corroborates this view by arguing thahy challenges emerge in developing
common measures that are appropriate for use agrogps differing in language, level of

education and level of SES.

The consensus seems to be that environm@rdaimstances do affect children’s general
cognitive functioning, which includes their cogaéidevelopment. However, the debate
continues as to how much of a child’s cognitivedtioning is influenced by environmental
circumstances and/or genetics (Conant et al., 20883ording to Huston, McLoyd and
Garcia-Coll (1997), factors such as income, povany other associated circumstances have
a greater effect on children’s cognitive, acadeand socio-emotional functioning than
genetic factors. Foxcroft and Roodt (2005) mentiat the SES factors that most affect a
person’s education, and thus cognitive developraedtfunctioning, are poverty, poor

health, malnutrition, deficient school facilitiggyor social adjustment, absence of cultural

14
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stimulation, and lack of reading material. Fansilieat come from such socio-economic
environments frequently experience organizatiohabs, lack of structure and routine,
exposure to multiple stressors (Evans & Englisi®220excessive background noise, and
overcrowding in their homes (Evans, 2006; Evans)r@ta, Marcynyszyn, Gentile, &
Salpekar, 2005). By contrast, families with impFd\SES have more access to resources
such as sanitary facilities, good quality educatexposure to reading material and
technology, financial assets, and familiarity witkestern ways of thinking. All of these
contribute constructively to the general cognitiwvectioning and overall development of
children (Cockcroft et al., 2008).

In conclusion, it is imperative to considecial context when assessing persons and
interpreting results from intelligence measurdss thus important to integrate the results
obtained from intelligence measures with other sesias well, such as interviewing the
parents or caregivers and teachers, and to conbiel&ES factors that may contribute to the
outcome of the intelligence measure (Claassen,;1@%Fassen, & Scheepers, 1990;

Foxcroft, 2002). In addition, Foxcroft (2002) ststhat certain factors need to be considered
even before testing is undertaken. These faatotade “knowledge of the test-taker in
relation to his or her cultural, family, linguistieducational, and socio-economic background,

and heritage” (p.8).
2.2 Defining Intelligence

Intelligence remains a complex construct as thexevarious perspectives on how to define,
understand or explain, as well as measure intelige For example, Sternberg (2003, p.485)
defines intelligence as “the capacity to learn frexperience using metacognitive processes
to enhance learning, and the ability to adapt éostirrounding environment, which may
require different adaptations within different sd@nd cultural contexts”. Rindermann
(2007, p.768) explains intelligence “as the com@bHity to think, solve new cognitive
problems, draw inferences, think abstractly, andrtderstand and realize relationships,
contexts and meaning”. These debates as to thatabef of intelligence make it especially
difficult for psychologists to agree on how to ma&scognitive functioning (Foxcroft &
Roodt, 2005). Over several decades, differentrtegon intelligence have emerged and
these theories have offered diverse constructswhibh to measure cognitive functioning

for various purposes. For example, Binet develapeatktasure to identify children who

15
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needed special education, while, in the South Africontext, intelligence measures were

used in studies to ‘prove’ that white groups werngesior to other racial groups (Nell, 2000).

Despite the fact that theorists attemptedetiine intelligence as far back as th&'12
century, there is still no agreement on a commdimitien of intelligence (Sternberg &
Detterman, 1986). Instead, the term intelligescexiplained through examples of what an
‘intelligent’ person can or cannot do (Eysenck, 8Q8Intelligence is primarily defined in
three different, but related ways. These differreyvs on intelligence stem from biological,
psychometric, or contextual standpoints. Biolobictelligence refers to the structure of the
human brain and its physiology, biochemistry andegjes (Eysenck, 1988). Biological
intelligence can be measured by means of the elatephalograph (EEG), evoked
potentials, contingent negative variation (CNV)lvgaic skin response (GSR), or measuring
the reaction time of a person to a certain stim(isrnberg, 2003). In the section that
follows, the remaining theories (on psychometrid aantextual intelligence) are discussed in

more depth.
2.3 Theories on Intelligence

This study focuses mainly on the psychometric ligighce theory, as it is the basis for most
conventional measures of cognitive functioning okt & Roodt, 2005). Conventional
intelligence measures, such as the SSAIS-R, whiglk@mmonly used in the South African
context, are also based on the psychometric thefantelligence (Grieve, 2005). The
psychometric theory on intelligence defines ingghce as “what intelligence tests measure”,
and this theory further assumes that standardiggchplogical tests are used to measure
differences in performance on psychologically dediconstructs, such as cognitive
functioning (Foxcroft & Roodt, 2005, p.121). Themer theory of intelligence that is
discussed here is the contextual intelligence theahnich holds that cognitive functioning
must be viewed within a particular context (Stergh2003). Thus, when intelligence
quotient (IQ) scores are interpreted, other factbiauld be taken into consideration before a

person is pigeonholed as functioning below averaggnitively speaking.

2.3.1 Psychometric theories on intelligence

Spearman (1863-1936) began using the statisticahique of factor analysis to examine
different intelligence measure scores in ordedemtify whether the different tests measure
the same construct, and which aspects these estdincommon (Sattler, 2001). Spearman
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further concluded that different tests have sonaeeshconstruct in common and thus, it is
generally believed that specifically standardizgélligence measures assess Spearman’s
general §) intelligence og-factor most accurately (Herrnstein & Murray, 19%8pearman’s
g-factor implies that all measures aimed at assgsgignitive functioning will correlate
positively with each other, which means that adisth measures assess the same underlying
construct. Most researchers agree that measwsessasg cognitive functioning encompass
some kind of general factor of cognitive functiagiCarroll, 1997). Thus, each intelligence
measure and test-item measuwgebat is common to all the items of a test, anfdextic

factor §) that is unique to that particular item. Therefat is assumed that intelligence
measures provide information on a person’s levegjenferal intelligence (Anastasi & Urbina,
1997).

Other theories on intelligence also evolgatiof such factor analysis and argued that
does not account for all of the commonalities amt@sgs, but that some other common
factors are also measured. For example, Thurgq®887-1955) multiple factors theory
postulates that, for example, vocabulary sub-teste been shown to have a lot in common
with g. However, some of these commonalities are aleaa@a group factor of verbal
ability and not onlyg (Anastasi & Urbina, 1997). In contrast, hierarehitheorists believed
that if these group factors were themselves faamatysed, higher-order factors resulted.
According to Vernon (1969), hierarchical theorigtstulate that factors are layered gnd
consists of major group factors, minor group fastamd specific factors (Walsh & Betz,
2004). Another hierarchical theorist, Cattell (39098), divided intelligence into fluid
intelligence and crystallised intelligence (Horr\&Il, 1997). Fluid intelligence is measured
by constructs that consist mostly of non-verbaliigence which are believed to be
relatively culture-free and content-free. It fuethmeasures intelligence that is used whenever
a task requires adaptation to a novel situatiaciuding the ability to comprehend
relationships (Owen, 1998). In contrast, crystelli intelligence is highly culturally

dependent, and measures mostly learned skills laifitles (Owen, 1998).

Measures of general cognitive functioningjunle different subtests measuring verbal
and non-verbal intelligence that collectively pierian overall score of general intelligence
or an IQ. The verbal scale primarily assessestamts that rely on learned knowledge or
crystallised intelligence, typically based on sdhuoaterial, such as comprehension,
numerical ability, and vocabulary content. Howetiee non-verbal scale focuses more on

school-distant material or fluid intelligence, whidoes not generally include verbal,
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numerical or knowledge-based questions (Rinderm20®/). Thus, crystallized intelligence
or verbal subtest scores are more dependent amalutifluences and quality of education
than scores for fluid intelligence or non-verbabt®sts (Taylor, 1994). Various factor
analytic studies have shown that vocabulary sulsteses correlate more strongly than non-
verbal subtest scores with the general intelligdactor @) (Gregory, 1999; Lezak,
Howieson, & Loring, 2004). For example, Van Ee@&091) showed that scores on the
verbal scale of the SSAIS-R were more stronglyatated with a child’s academic success,
compared with non-verbal scores. Gregory (1998)ssts that a plausible explanation for
this might be that verbal intelligence is imperatfer academic achievement, whereas non-

verbal intelligence is not as important for thisgpase.

Vincent (1991) states that individual difeces with regard to achievement on
intelligence measures are a gauge of educatiotslanel economic opportunities. Hence, in
a multicultural society like South Africa, psychgists and educationalists must also focus
on assessing a child’s cognitive potential in canjion with his or her cognitive
performance. Cognitive performance is equivalertrystallized intelligence, and therefore
displays what an individual has learned or whdtske or she has acquired at school, from
his or her parents, as well as from life experierganed. On the other hand, cognitive
potential is equivalent to fluid intelligence; whan individual is faced with unknown
material, he or she will have to rely on generdl slansfer and acquisition strategies, and

not on previously learned knowledge (Taylor, 1994).

2.3.2 Contextual theory on intelligence

While the psychometric theory on intelligence fagsisn a person’s general intelligence
score to predict cognitive functioning, other thetrbelieve that an intelligence quotient as
predictor of cognitive functioning is not the ordgpect to take into consideration (Foxcroft
& Roodt, 2005). Contextual theories of intelligerassume that contextual intelligence
includes three factors: adaptation, selection &waghieg. Adaptation refers to the skills a
person develops that are required in order to fongh a particular environment. Selection
means that a person will leave his or her curremirenment and search for a new one that is
more suitable for his or her skills and needs. p8ttainvolves changing the current
environment so that it will better suit a persomeeds (Sternberg, 2003). If a person is
unable to adapt to his/her environment, he/shemeay to select another, more suitable

environment, or reshape his/her existing enviramne@ensure a better “fit” between him- or
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herself and the environment, in order to meet persgoals (Sternberg, 2003). Therefore,
context and socio-cultural factors can also bendEghas important factors in assessing a
person’s cognitive functioning (Sternberg, 2008ktcording to Sternberg and Wagner
(1986), a person’s cognitive ability plays an etisérole in that person’s ability to solve
daily problems. However, numerous other non-cagninternal and external factors also
influence a person’s cognitive functioning. Thessude health, life experiences, socio-
economic status, motivation, nutrition, culturatttas, coping strategies, family structure,

mental disorders, educational level, and persgnalit

An 1Q score illustrates an individual’s cemt level of functioning, the rate at which
learning takes place, preservation of informatimfong-term memory, knowledge and skills
learned at school, material taught by parents|@ahing from everyday experience (Carroll,
1997). 1Q scores obtained from conventional ilgelce measures do not provide
information on the future cognitive potential oflimiduals. In addition, various social and
educational factors, such as parenting and horheemées, quality of education, level of
experience with communication media, other socfefalities, and general social
interactions, may have an effect on some attribihiasare measured by conventional
intelligence measures (Carroll, 1997).

2.4 The Use of Intelligence Measures in the Southfiican Context

Test use in the apartheid era of South Africa Wwesacterised by unfair practices as most
measures were only standardised for whites (Foké& &foodt, 2005). Furthermore, the
results of intelligence measures where used adéeace’ of racial superiority and inferiority
(Claassen, 1997). Critics have pointed out theucallinappropriateness of using existing,
Westernised measures on all racial groups (Biesieli952; Owen, 1998). Such critique
further highlights the fact that cultural and eovimental factors, such as poverty, level of
SES and acculturation have a significant influemicehe development of intelligence
(Foxcroft & Roodt, 2005), which needs to be tak&o account when interpreting
intelligence measure results. Since the advedeofocracy in South Africa, additional
criticism has surfaced which has resulted in tluhitition of the use of tests in educational
settings. The Draft Guidelines for the Implementation of Usive Educatiorf2004) states
that psychometric tests “offer little in terms esbgramme planning” (p.17). The use and
development of these assessment measures in Stigh Was, and still is, politically

sensitive and subject to criticism. However, tee af such measures has advantages, as it
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provides valuable information regarding interventaptions for persons (Foxcroft & Roodt,
2005).

Solutions to this stalemate need to be demed and implemented, so that the opinions
of those opposed to the use of psychological measarSouth Africa can be changed.
Foxcroft (1997) proposes several solutions that omagribute to more fair and unbiased
testing practices. Firstly, it is imperative teeustelligence measures and interpret results in
combination with other sources of information, sashnterviewing parents and teachers,
obtaining information regarding the SES variablethe test-taker using intake
guestionnaires, and viewing school reports. Thuislligence measure results need to be
interpreted in a comprehensive manner rather tmaugh the use of only a normative
approach (comparing the test-taker’s score to tbepgnorm), especially when Western
measures are used to test individuals belongipgpto SES groups (Foxcroft, 1997).
Although Western measures may be culturally ingppate for use in the South African
context, these measures can still provide valualidemation when used on persons who live
in urban environments and are familiar with Westgays, and who have received good
quality education. However, test items identifisdcalturally loaded will still need to be
revised or removed from these measures. In theddsst-takers who are less Westernised,
exposed to an educational environment that is lamvguality and who belong to poorer SES
groups, new and culturally-appropriate measurelsneéd to be developed (Nell, 1997;
Taylor, 1994). It has been further suggestedittialligence measures must be developed
that assess individuals’ learning potential rathan focusing mostly on their cognitive
ability — especially for those belonging to disadtemed groups. Lastly, the inclusion of new
test norms for all cultural groups, including northat consider level of education, is
essential in establishing fair and unbiased teginagtices. This is because level of
education is believed to be the most influentialalde on persons’ test performance
(Shuttleworth-Jordan, 1996).

2.5 Measuring Intelligence

The measurement of intelligence on conventionalligence measures involves the
comparison of a person’s performance on a particafalligence measure with his/her peers
of the same age group. The SSAIS-R is a standatdmtelligence measure that is
administered individually, and the aim of this m&ass to determine a person’s general

level of cognitive functioning (Foxcroft & Roodtp@5). Furthermore, the SSAIS-R can be
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used as a clinical and diagnostic aid since radaivengths and weaknesses with regard to
areas of intelligence can be obtained (Van Eed@®/)1l The SSAIS-R is a revised version
of the SSAIS, which was released in 1964. Teststevere adapted and new norms were
calculated, and the revised version was releas&€9a (Van Eeden, 1997). The SSAIS-R
was standardized for only Coloured, Indian, andté/Bouth African children between the
ages of 7 years and 16 years 11 months, with Adrnikaor English as mother tongue. Since
socio-economic deprivation was found to have a@cetn children’s performance on the
SSAIS-R, norms are included for environmentallyadigantage children (Van Eeden, 1997).
However, these norms only included Coloured anéamdhildren and thus, there exists no

norms for Black children.

The SSAIS-R consists of a scale divided at@rbal component (that includes six
subtests) and a non-verbal component (that cowoisiste subtests). The skills measured by
the different subtests include learning abilityngel knowledge, judgement, concentration,
spatial perception, just to mention a few. It &kbout 90 minutes to administer the SSAIS-
R and the instructions are available in English Afrtkaans. No evidence exists to suggest
that the English and Afrikaans versions of the SSRlare equivalent and only separate
norms are available for each language for the Vidleayp subtest (Cockcroft, submitted). In
terms of scoring the SSAIS-R, the raw scores oftli®ests are converted to normalized
scaled scores with a mean of 10 and a standardtaevof 3. The sum of the verbal
subtests' scaled scores and non-verbal subteatstsecores are converted into Verbal Scale,
Non-verbal Scale and Full Scale scores with a neéd90 and standard deviation of 15 (Van
Eeden, 2007). In terms of interpreting the SSAISw&RFull Scale 1Q, Verbal Scale I1Q, and
Non-verbal Scale IQ scores, Table 1 below predemisthese scaled scores can be
categorised in order to estimate a person’s rahgegnitive functioning at the time of

testing.

A profile of a child’s strengths and chaties can also be determined through
interpreting the scores from each sub-test of B&IS-R. The sub-tests scale scores range
from 1 to 20, and scores on sub-tests betweerl®,tare regarded as average scores (Van
Eeden, 1991). However, each child’s unique perfocaashould be taken into account when
interpretations are made on the sub-test scoresexample, if a child’s sub-test scores
range from five to seven, a score of eleven onracpdar sub-test, may be interpreted as a
strength for that specific child (Van Eeden, 1991).
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Table 1
Description of Different Intellectual levels foretlsSAIS-R

Ranges of levels Description of intellectual fuontng
69 and Lower Cognitively impaired

70-79 Borderline

80 -89 Low average

90 - 109 Average

110 -119 High average

120 - 129 Superior

130 and higher Very superior

(Van Eeden, 1991)

Measures, such as the SSAIS-R, are oftdadad in a psycho-educational assessment
battery by educational psychologists (Foxcroftletz904). The main purpose of psycho-
educational assessments is to evaluate scholastarmance, behavioural adjustment,
motivation, and emotional functioning, as well ashdd’s relations with significant family
members (Kriegler & Skuy, 2005). A main concerrhag SSAIS-R is the outdated norms
and the fact that there are no norms for Blackdcln (Van Eeden, 1997). Another concern
is that the content of the SSAIS-R is based on &estultural knowledge, which may hinder
children’s performance on this test, particulahgge hailing from disadvantaged
environments, as their experiences and familiavitih Western knowledge may be limited
(Van Eeden, 1997). According to Foxcroft (2002§ttcontent, or the tasks to be performed
by the test-takers, needs to be culturally appabgeri Some of the content of the SSAIS-R is
also outdated and may equally disadvantage childirenare familiar with Western
knowledge. For example, in one subtest (MissingslPa picture of an envelope with part of
the address missing is shown to the child; an epeslised for mailing letters may be
unfamiliar to today’s children as letter postinghi a frequent occurrence any longer (Van
Eeden, 1997). The SSAIS-R needs to be re-starsgardind re-normed, as the demographics

of South African children and the educational @uitim have changed a great deal since the
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original development of the SSAIS-R measure (Camkcsubmitted). However, the SSAIS-
R remains as one of the most popular instrumemntsde in evaluating children’s cognitive

functioning (Foxcroft et al., 2004).

2.6 Cognitive Development and Measuring Intelligere

Numerous factors affect children’s cognitive deypahent (Sattler, 2001). According to
Piaget (1896-1980), cognitive development reliesnteractions between genetic, psychic
and environmental factors. Thus, cognitive develept is not only dependent on a child’s
biology and physical development, but also relieshe child’s practice and learning
experiences (Cronbach, 1984). Children also adaping behavioural characteristics that
determine their responses towards others’ intemastwith them (Scar, 1997). Therefore,
adults (parents, teachers, and relevant othe®)ildren’s lives have a significant influence
on a child’s cognitive development (Bee & Boyd, 2D0As children grow older,
environmental factors have a greater influenceheir tognitive development and behaviour
(Settler, 2001). Children’s variances in learnamgl cognitive performance are more likely
to be associated with their genetic differencesrdgpual environmental opportunities for
learning are present. However, when there is iakgun children’s environmental
opportunities for learning, their differences iareing and cognitive performance may be
due to these environmental discrepancies (Scai,)19khus, the amount and quality of
interaction with adults, as well as environmengaikdrs, will have an effect on a child’s
cognitive development and performance on intelloagemeasures. The environmental factors
that ought to be considered include: access tautdiing or enriching experiences; adult-
assisted exploration; adult-assisted teaching sittskills and problem-solving skills; a
responsive language environment; parents who keelrethe importance of stimulation and
learning; quality care giving and social supporipimal noise levels and crowding in the
home; schools that foster achievement; stable beigithoods; positive reinforcement by
adults; access to sources of knowledge; parentahement in the child’s learning and

education; parental educational level; to mentideva(Spitz, 1996).

Several studies have suggested that, agdagcbws older, the effect of certain external
influences on his or her cognitive functioning vinitrease, rather than decrease. These
factors include SES, structural family featuresgiipersonal attributes, as well as the physical
environment (Gruen & Doherty, 1977; Siegel, 1984dNhs, Uzigiris, & Hunt, 1971; White,
1965). According to Strauss, Sherman and Spre@d6j2the cumulative effect of
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unfavourable factors in a disadvantaged environraecwunts for the decreased cognitive
functioning observed in children from such envir@mts. Therefore, if parents provide a
guality-stimulating environment early on in thelmldren’s lives, it will have a positive effect
on the child’s cognitive functioning (Ledingham,G&). Furthermore, the earlier an
intervention is implemented, the more positivedbiécome it will have on a child’s overall

cognitive functioning and development (McLoyd, 1298
2.7 Parental Educational Level

Parents with higher educational levels are momdyliko enter occupations that offer higher
income. Thus, children belonging to families whigre mother and/or father have higher
education will most likely belong to middle to higicome groups, which would influence
access to financial resources and other resowsuel,as medical services and quality
educational services. Studies have investigateeffiect of psychosocial factors, such as
family background, parental education, and homarenment on children’s cognitive
development and functioning (Brooks-Gunn & DuncE87; Cockcroft et al., 2006; Granier
& O’Donnell, 1991; Gregorio, 2006; Grieve & Van ke 2010). These studies have shown
that SES factors, such as parental education naoa@the most influential predictors of
children’s cognitive performance (Vanderploeg, 8khj Baum, Gremont & Mittenberg,
1998). SES factors, along with other home envireminfactors (such as providing a
stimulating environment), appear to have an efbecthe quality of a person’s learning
experiences that ultimately affects that persohibtes. Subsequently, such a person’s
performance on cognitive measures (Foxcroft & Rppd05) as well as language

proficiency (Hupp, Munala, Kaffenberger & Hensl@@11) is dependent on these abilities.

According to Richter and Grieve (1991), thain gauges of SES are parental education,
occupation, and income. These variables deterthmgariety of facilities that are available
to the child, their attitudes towards educatiord Hreir experience in applying and
developing cognitive skills. Parent participatiartheir children’s learning development was
found to be related to SES factors and, as suchnfa participation has been found to have
a positive effect on school-going children’s ackigent (Hickman, Greenwood & Miller,
1995). Poverty, poor health, malnutrition, inad@guschool facilities, poor social adjustment
and the absence of certain cultural aspects ahtbdern world are all strongly correlated
with educational disadvantage (Halpern, 2000). oAding to McLoyd (1998), continued

circumstances of poverty, disadvantage childreterims of their cognitive development,
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performance and scholastic achievement. FurthernByooks-Gunn and Duncan (1997)
argue that childhood poverty affects a range dfichin’s milestones across the physical
health, cognition and academic achievement, emaltinmd behavioural spheres. Parental
education is an attribute of SES that is consistsit tends to remain the same over time
(Foxcroft & Roodt, 2005; Guidubaldi & Perry, 1984 arental educational level is also an
indicator of parental income and occupation aselilesee SES variables are highly
correlated (Hauser & Warren, 1997). Thus, thesmabkes will have an influence on
children’s development of cognitive abilities tlcanventional intelligence measures assess
(Foxcroft & Roodt, 2005). Furthermore, number eéss of formal education is one of the
attributes that is the most compelling indicatocofinitive functioning on conventional
intelligence measures (Nell, 1997; Shuttleworthldaar 1996).

Over the years, studies have defined SB@nous ways, including and/or excluding
certain attributes. Studies investigating theaf@f SES on cognitive functioning have
reported a range of relationships of varying sttenfjom moderate to high correlations
(Duncan & Seymour, 2000). Some researchers faheunclusion of a diverse range of
attributes of SES (Sirin, 2005). Sirin (2005) hat emphasizes that if researchers use
multiple attributes to define SES (parental incooegupation and education), the results
should present a more accurate reflection of teeaation between SES and cognitive
functioning. Using more than one attribute of SEi®h as the mother’s and father’s
educational level, might illustrate a stronger etation between SES and the child’'s
cognitive functioning, compared with the use ofragle SES attribute, such as maternal
educational level (Duncan, Brooks-Gunn, & Klebant®94). Earlier studies typically
focused on the father’s occupation or educatianatllalone, but more recent studies have
included the mother’s occupation or educationatlléw cater for families where the father is
absent (Duncan & Seymour, 2000). For example, BadyBelmont (1990) only considered
the father’s occupation as a factor of SES, whetteastudy conducted by Cockcroft et al.

(2008) considered maternal level of education.

Another feature that needs to be considertdregard to SES variables is the source
by which SES information is obtained. When sudbrimation is collected from test-
takers themselves, as in a self-report surveyrgperted correlation between SES
variables and cognitive functioning might be lesigable than when parents or primary

caregivers provide this information (Sirin, 200%). this study, parental educational level
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included both the maternal and paternal educatienal. Only cases in which the

parental educational level data was provided by#rent/s themselves, were included.
2.8 The Relationship between Socio-Economic Stataad Cognitive Functioning

Most of the studies investigated that have relegdachis study showed moderate to strong
positive correlations between SES variables andighgals’ cognitive functioning (Sirin,
2005; White, Reynolds, Thomas, & Gitzlaff, 1993is is despite the fact that these studies
define SES differently (as discussed above, byeeiiBing a single attribute or aggregate
attributes). When different variables pertainiagbgnitive functioning, such as academic
achievement, executive functioning, non-verbalitid, verbal abilities, combination of
verbal and non-verbal abilities, reading perforneaacd language proficiency, were
examined, a positive correlation between SES aeskthariables was also found. This is
true of studies undertaken with varying populagooups (ranging from infants to adults)
and of studies using various intelligence meas(8&#, 2005; White et al., 1993).
Measures studied include the Griffiths ScalesMteehsler Individual Scale for Children —
Third Edition (WISC-III); the Wechsler Adult Intélence Scale —Third Edition (WAIS-III);
the Raven Progressive Matrices; and the Kaufmaegsssent Battery for Children (K-
ABC).

Of particular importance are those studies have examined the influence of SES
variables on developmental aspects associatedgertaral cognitive functioning. These
associated aspects include academic or schooha&chent, verbal abilities such as language
skills and reading ability, executive functioningda specifically, cognitive functioning as
measured on cognitive measures. In this studyellaionship between the SES variable,
parental education, and children’s cognitive fummithg as measured on an intelligence

measure was the most relevant parameter.

Numerous international studies have showoreelation between low SES and poor
cognitive functioning (Sirin, 2005; White et al993). For example, language skill has been
shown to be associated with SES, in that low SES8laded to poor reading skills (Duncan &
Seymour, 2009; Hoff, 2003). In turn, reading dbiind language proficiency is
significantly correlated with general cognitive @ioning (Caroll, 1997; Hupp et al., 2011).
Studies conducted in various countries have shbanlow SES negatively affects a person’s
executive functioning, which is also strongly cémted with cognitive functioning (Ardila,
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Rossellini, Matute & Guajardo, 2005; Sarsour et2011). The most relevant of these
studies (that have investigated the effect of S&&bles on individuals’ cognitive

functioning) are discussed below.

Brooks-Gunn and Duncan (1997) evaluatedraégtudies that explored the relationship
between poverty and children’s development. Tloemd that children belonging to poorer
socio-economic groups scored between 6 and 13gplower on various standardized
intelligence measures when compared to children hailed from middle or higher income
groups. Another study conducted in America (Dun@&mnoks-Gunn, & Klebanov, 1994),
has examined the influence of several environmefatahbles on children’s cognitive
functioning and behaviour. The variables examinetuded family income, maternal
education or schooling, family structure, and aethpi The sample included 568 black and
796 white children. The children were assessedwiney were 5 years old, using the
Wechsler Preschool and Primary Scale of IntelliggWgPPSI). The results showed that a

child’s poverty status affected his or her cogmitiunctioning.

Conant et al. (2003) examined 56 Americath4t Lao children’s visual memory span
on 3 subtests of the K-ABC. This study concludeat there is an interaction between
environmental and biological factors and that satittural or experiential influences exert a

significant effect on cognitive functioning and elral organization.

Another American study was conducted by 8warBringle and McLaughlin (1982). In
this study, which sampled children aged 6 to 12s;6m493 of the participants lived in
homes where the father was present and 616 ofditieipants in homes with an absent
father. The children were assessed on two sulidéstabulary and Block Design) of the
WISC, as well as the Arithmetic and Reading subtekthe Wide Range Achievement Test
(WRAT). The results showed that lower test restiisid be correlated with families where
the father was absent, when father-absence wasuneeaga conjunction with SES. This
study highlighted that SES variables have an exhgstrong influence on cognitive

functioning.

A similar study by Guidubaldi and Perry (29&vestigated the effect of divorce and
SES on the cognitive functioning of pre-school @rgh in an American suburban district.
The results of this study showed that single-pastattis and SES, showed stronger
correlation with children’s cognitive functioningan family background, developmental

history and health variables.
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In another study, 320 Israeli-born childvegre studied in terms of their mental abilities
(as expressed by verbal, reasoning, humerical aibs skills). Children from middle
socio-economic classes scored higher overall ogethegnitive measures than children from
lower socio-economic classes (Burg & Belmont, 199@)a similar study, Gregorio (2006)
conducted a study on Spanish children and invdstighe relationship between children’s
cognitive functioning and parental educational leviehe children ranged between the ages
of 6 and 16 years and 11 months, and their cogngerformance was assessed on the
Spanish adaptation of the WISC-IV. The resultscaidd that parental educational level is a

strong predictor of children’s cognitive functiogin

Vincent (1991) analysed various studies ithagstigated the differences in IQ scores
between children of different racial groups (blackl white). The children’s IQ scores were
compared with the norms for various cognitive meas(K-ABC, WAIS-R, Stanford-Binet-
IV and the Raven Standard Progressive Matrice9. T&shcent (1991) found that
discrepancies in performance on these tests betv@e&t groups were decreasing. This
decrease might be the result of improved accesqual educational, economic, and
environmental opportunities for minority groups ifeent, 1991). Cronbach (1990) reviewed
various American studies on cross-cultural variglalled concluded that, when populations
are equivalent with regard to parental educatieoupation, and income, the average 1Q
differences between different racial groups areiced. The findings from these reviewed
studies, thus illustrate that educational and egpo@pportunity has an effect on

individuals’ cognitive functioning.

In Africa, there are considerably fewer stgcconducted on the effect of SES variables
on children’s general cognitive functioning. Theecstudy that is specifically relevant here is
from Nairobi, Kenya. This study examined the dffafccertain variables (residence in
particular neighbourhoods, gender, primary schgm tand household SES) on school
achievement. The results revealed that theseblasifad a negative effect on children’s
academic achievement (Ejakait, Mutisya, Ezeh, ke&cNgware, 2011).

In the South African context, there ard fiver studies conducted on the correlation
between SES variables and individuals’ cognitivectioning when compared with the
volume of work done abroad. Research in the SAtriban context is specifically lacking
with regard to an account of the relationship betwparental education and children’s
cognitive functioning (Cockcroft, submitted). Audly by Grieve and Van Eeden (2010) was
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conducted on adults ranging from 20 to 55 yeaestablish the suitability of the Afrikaans
translation of the WAIS-IIIl. This study found thadrticipants from urbanized environments
who had good quality education scored in the samnge as subjects from the UK and the
USA. Other comparative studies in South Africafdnkaans translations of intelligence
measures indicated that Afrikaans-speaking indafisiperformed lower on intelligence
measures than English-speaking individuals, becalufeir educational and socio-economic
disadvantage at that time (Claassen, 1997). Vaeiit€L997) also established a significant
difference between English- and Afrikaans-speakimtgren’s cognitive functioning on both
the verbal and non-verbal scales on the SSAIS-Bwever, as time passed, these differences
decreased as the Afrikaans-speaking individualgtational level and SES level changed for
the better (Claassen, 1997; Murphy, Te Nijenhui§/afa Eeden, 2009). The Flynn effect
may be used to explain the increase in cognitimetianing for the Afrikaans-speaking
individuals. The Flynn effect suggests that IQresancrease from one generation to the

next as environmental factors become more favoerdiynn, 2007).

According to Jansen and Greenop (2008) renmiental factors will also have an effect
on what method children will use when visual antbaétasks are approached. In Jansen
and Greenop’s (2008) study, K-ABC was used to assgsitive functioning and
achievement. The population consisted of childrem Soweto between 5 and 10 years of
age. The K-ABC was used to assess the childragsitive functioning and achievement as
this test was assumed to be less culturally loadestudy conducted on black South African
infants using the Griffiths Mental Development ®sa{Griffiths Scales) illustrated that there
were noteworthy differences between children fraghtand low SES groups (Cockcroft et
al., 2008). Although the Raven Standard Progreddiatrices Test (RSPM) is viewed as
relatively culturally neutral, since the items area non-verbal format, a study conducted by
Freeman (1984) showed that children from urbaneredronments, such as Soweto,
performed better than children from rural enviromtsesuch as Venda and Transkei. A
study by Van Eeden and Visser (1992), on the wglahd reliability of the SSAIS-R and the
General Scholastic Aptitude Test (GSAT) for differeultural groups, showed that
environmental deprivation could, to some extenplar the variation in performance across
the cultural groups. Similar studies on the GSAsb &und that differences in scores
between cultural groups are associated with enmenal factors, such as different levels of
SES (Claassen & Schepers, 1990). The lack of greed educational opportunities among
children from deprived environments correlated vpittorer performance on intelligence
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measures when compared to the performance of ehifdom privileged environments
(Foxcroft, 2004).

In conclusion, the studies discussed abodieate that the variables that are most likely
to correlate with a person’s cognitive function{ag measured on intelligence measures) are
language proficiency, cultural background, extdnirbanization, SES, quality of the home
environment, highest standard passed and the échalaevel of the mother and/or father, as

well as quality of education (Nell, 1997).

It is anticipated that the present study yéld similar results to those discussed above.
Thus, the SES variable, parental educational isvexpected to be correlated with a child’s

cognitive functioning.

2.9 Research Aim

This study has investigated the correlation betwberSES variable, parental educational
level, and a child’s cognitive functioning. Althgiuthere is a great deal of research
regarding numerous environmental factors, inclu@igp variables, and its relationship with
various aspects of individual’'s cognitive functingj such research is limited in the South
African context. Research undertaken in the Sédrican context into the correlation
between environmental factors and cognitive fumatig, largely focused on translated
versions of intelligence measures, or on measteatssere not developed in South Africa.
In contrast, this study focuses on the correladbetween the SES variable, parental
educational level, and children’s cognitive funnotiy as obtained from a South African-

based intelligence measure, the SSAIS-R.

2.10 Research Questions

i.) Is there a significant correlation between leseparental education and children’s
cognitive functioning as measured using the SSAPS-R

ii.) If the independent variable of parental edwaratncludes both the maternal and paternal
educational levels, does a stronger correlatiorrgeneetween parental educational level and
the child’s cognitive functioning (compared witretbse of maternal educational level

alone)?
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CHAPTER THREE

3. Method

This chapter discusses the methods used to adtieesssearch questions set out for this
study. It includes information on the researchigi® the sample, and sampling method, the
validity and reliability of the measuring instrumgmised, the procedures used to obtain the

data, the data analysis techniques utilised, alsasadthical considerations.
3.1 Research Design

The research design was a correlational and qatiwéitarchival one that made use of
existing data from psycho-educational assessmentucted at the Centre for Psychological
Services and Career Development (PsyCaD). Theerdkent variable of parental
educational level was not manipulated or controlteds, the study has a non-experimental
design. The study examined statistical correlat@md did not investigate causal
relationships. Both the independent variable (p@teeducational level) and the dependant
variable (children’s cognitive functioning), preisted at the time of the study and thus an

ex-post facto design was required (Terre Blancherhgim, & Painter, 2006).
3.2 Sample and Sampling

The study was conducted using archival data oldafmen a sample of 54 school children
from a primary school in Newlands, JohannesburgweVer, the original database contained
incomplete records for some of the variables adriggt. Thus, only 23 cases were eligible for
use in the present study. The population sampldis study comprises South African
children between the ages of 8 and 10 years, Wwéin first language being either English or
Afrikaans, and who attended the mainstream pubiagry school. The public primary
school from which the sample was drawn is a dualiome school that provides educational
services to learners from largely disadvantagettdgracinds. Every year, the school
identifies children who seem to struggle acaderticalhese children are then referred to
PsyCabD for a full psycho-educational assessmamb abst. The cognitive functioning of the

sampled children was assessed using the SSAI2R1ih and 2012.

Gender and age were the only additionalrajolgical information obtained for the

children as seen in Table 2 below. Age ranged 8am 10 years and the sample consisted of
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9 boys and 14 girls. Most of the children weres8rg old with only 3 children who were 9

years old and the sample consisted of only onecHd-gld girl.

Table 2

Gender and Age characteristics of the Sample

Variable

Gender Male Female
N=9 N=14

Age

8 Years 7 12

9 Years 2 1

10 Years 0 1

The sampling strategy used in this study jiaposive, with a convenience sample that
fulfilled the selection criteria. These criterrciuded the following: the assessed children
needed to be between the ages of 7 and 16 yean®iiths; they needed to be tested using
the SSAIS-R; consent forms had to have been sigpelde children’s parent/s; the intake
guestionnaire on maternal and/or paternal leveldoication needed to have been completed,;
and the information on the intake questionnairetoaddicate that the child did not show
any evidence of physical impairments, such as negical impairment, trauma to the head,
serious illness, speech impairment, motor impaiteamd use of medication or other
substances which might have affected his or hesci§e (Foxcroft & Roodt, 2005). This
sample was deemed appropriate for this study shreceesearcher sought to determine the
correlation between parental educational level ifiidependent variable) and children’s

cognitive functioning (the dependent variable).
3.3 Measuring Instruments

In order to obtain information on parental eduaaidevel, existing intake questionnaires

completed by the children’s parent/s were usedce SBAIS-R was the measuring instrument
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used to obtain results on children’s cognitive fisrdng during the years of 2011 and 2012.
The SSAIS-R was administered, as per the recomndeguidelines, by qualified
psychologists, intern psychologists, psychometasts intern psychometrists working at
PsyCabD at that time. The subtests of the SSAI$eRliacussed in Table 3 below. The
validity and reliability of the SSAIS-R are alssdiissed. The reliability of an instrument
refers to whether or not an instrument is consistewhat it is supposed to measure, and if
the measuring instrument is reasonably free frorasmeement errors. The validity of an
instrument indicates whether or not the instruntk®s in fact measure what it claims to
measure (Foxcroft & Roodt, 2005).

3.3.1 Intake questionnaire

Information on parental educational level was otgdifrom the existing intake
guestionnaires. These instruments were used &aPsgt the University of Johannesburg at
the time this study was undertaken. The questioemésee Appendix A) were administered
during a psycho-educational intake interview coneddy a psychologist or intern
psychologist with the child’s parent/s. The intakestionnaire included items on the
educational level of the father and mother. Acoaydo Entwisle and Astone (1994),
information about a child’s SES, such as parertatational level, should be obtained from
the parents, because data is less reliable whameltfrom the child. In this study cases
were only included in the sample if the parentts/mled information on their educational

levels. Cases were excluded if information on pEseSES was fathered from the children.

3.3.2 Intelligence measure

Children’s cognitive functioning were obtained froheir results on the SSAIS-R. As

already mentioned, this test measures general ttaghinctioning as well as various mental
abilities in order to profile a test-taker’s strémgand weaknesses, and to assist in diagnosing
mental impairments (Owen & Taljaard, 1995). Th&BSR is a deviation 1Q scale where

the standard deviation method is used to calculatms for each sub-test and the composite
scales, which include the Full, Verbal and Non-eéfhcales. A person’s performance on the
SSAIS-R can thus be compared with the performahoghers belonging to the same age
group (Van Eeden, 1997). The SSAIS-R was admmeidten psycho-educational
assessments by psychometrists, intern psychonsesichologists or intern psychologists
employed by PsyCabD at the time this study was uakien.
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The SSAIS-R has been standardized for ugechildren between the ages of 7 years
and 16 years 11 months, whose first language iigbngr Afrikaans. The SSAIS-R norms
were obtained from white, coloured and Indian alitdwho met the criteria outlined under
the heading “Sample and Sampling” (Van Eeden, 19&lgven subtests are included in the
SSAIS-R, nine of which form a composite scale. Tbeposite scale provides a Full Scale
IQ score as well as Verbal and Non-verbal ScaleescoTwo additional sub-tests are
included for further optional diagnostic purpodas, are not included in the composite scales
(Cockcroft & Blackburn, 2008). All subscales 0€t8SAIS-R were administered during the
psycho-educational assessments on the childremdedlin this sample. Thus, correlations
between the results of the SSAIS-R and parentalaaunal level include scores on all
eleven substests. The aim and rationale of eatiteaiine composite scale sub-tests and the

two additional sub-tests may be viewed in Apperilix

The validity of a measure is also importantrder to determine whether or not the
measure was effective in measuring an individugdiseral cognitive functioning. Content
validity refers to the extent to which the contenthe measure represents the construct that is
being measured (Van Eeden, 1997). Content valititthe case of the SSAIS-R, is
described under the heading “Rationale” in Tabler®ach sub-test. Construct validity
refers to the extent the measure assesses thetibabconstruct which it aims to measure
(Foxcroft & Roodt, 2005). Construct validity fdred SSAIS-R was determined through
factor analysis as well as by investigating cotrefes of the SSAIS-R with other intelligence
measures (Cockcroft, submitted). Factor analyssved that significant loadings on one
main factor, general intelligence, were presemio Bther factor loadings were identified
which showed sufficient variance between thesefawtors, which were verbal and non-
verbal intelligence (Van Eeden, 1997). The SSAIl&eRelated significantly with other
measures assessing cognitive ability. These mesagswlude the New South African Group
Test (NSAGT) and the Group Test for Indian Southoaihs (GTISA) (Van Eeden, 1997).
Criterion-related validity refers to the extentthich scores obtained on the SSAIS-R can
predict performance on a specific criterion, susls@holastic achievement (Foxcroft &
Roodt, 2005). The predictive validity of the SSARSor school achievement ranged from
0.24 to 0.51 for the non-verbal sub-tests and f@o®0 to 0.63 for the verbal sub-tests
(Cockecroft, 2013).
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The reliability of the subtests and scaliethe SSAIS-R is an indication of the
consistency of measurement of the respective degrabilities. The reliability coefficients

of the sub-tests and scales for the ages 8, 9@wyddrs are presented in Table 3 below.

Table 3
Reliability Coefficients of the SSAIS-R

Sub-tests/Scales 8 Years 9 Years 10 Years
Vocabulary: 0.80 0.81 0.83
Afrikaans

Vocabulary: 0.89 0.90 0.88
English

Comprehension 0.76 0.78 0.77
Similarities 0.78 0.78 0.81
Number Problems 0.85 0.87 0.88
Story Memory 0.84 0.85 0.85
Pattern Completion  0.87 0.87 0.85
Block Design 0.91 0.90 0.91
Missing Parts 0.61 0.68 0.65
Form Board 0.69 0.70 0.71
Memory for Digits 0.74 0.74 0.76
Coding 0.73 0.71 0.82
Verbal Scale 0.93 0.94 0.94
Non-verbal Scale 0.89 0.90 0.90
Full Scale 0.94 0.95 0.95

(Van Eeden, 1997)
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Van Eden (1997) reports that the reliabitityhe SSAIS-R subtests ranged from 0.61 to
0.91 on the sub-tests and range from 0.89 to M3&@scales. The scales and sub-tests thus
appear to be reliable, with the possible exceptiaine Missing Parts sub-test, for all three
age groups. According to Bester (2003), reliabibefficients lower than 0.70 are below the

accepted minimum.
3.4 Procedure

The archival data used is operational data (OI2068) that had been obtained and stored in
a database that was accessible after permissiognaated by the Director of PsyCaD.
Therefore, prior to gaining access to the datairequdor the current study, it was necessary
to obtain permission from the Director of PsyCadhus, a letter pertaining information about
the aim of the study, data collection and analgsi€edures and ethical considerations (see
Appendix C) was addressed to the Director of Psy&skéhg for permission. The researcher
and her supervisor and co-supervisor signed ttiexl& he relevant data was only collected
and evaluated after the Director gave formal wmittensent to gain access to the archival

records (see Appendix D).

After permission was given to access thends; all the records from psycho-
educational assessments that were eligible forsthidy were reviewed to decide which cases
would be included or excluded. Out of a possildeases, only 23 eligible cases that
complied with the criteria discussed above couldised for the current study. The collected
data were captured electronically so that stasikiioalysis could be undertaken. The
collected data included the following variablesnter of years of completed education for
each parent; the child’s age, grade and gendeehssvyear of assessment; the Full, Verbal

and Non-verbal Scaled scores, as well as the stmresch sub-test of the SSAIS-R.

The use of archival data presents seaehzntages, including ease of access to data in
a cost and time effective manner. It is also ugumabre practical to obtain existing data than
to collect new data (McCaston, 2005). The archieh obtained for this study was used to
answer the main research question set out fosthyy. However, not enough cases that
adhered to the sample criteria were obtained ansdiieh, the secondary research question
has not been fully investigated. The use of a@iata also has certain limitations; these are

discussed later in this report, under the secteadld “Limitations”.
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3.5 Data Analysis

Existing data captured during psycho-educationsgés@ments at PsyCaD were analysed to
determine possible correlations between the ind#gr@nvariable (parental educational level),
and the dependent variable (child’s cognitive fiorahg). The data included the information
of an intake questionnaire completed during thelpsyeducational intake interview with the
child’s parent/s as well as the child’s test scameshe SSAIS-R. Archival data was obtained
for the years 2011 and 2012 only. All the datatuged were converted to numerical codes
as to make the data compatible for statisticalysmesl. After the data was coded, it was
entered on to an Excel spread sheet for desaiptmalysis. Further, inferential statistical
analyses, namely an analysis of variance (ANOVA)el as a multivariate correlation

analyses were performed using OpenStat (Miller8200

3.5.1 Descriptive statistics

In any study, the basic features of the data asertied using descriptive statistics (Trochim,
2006a). These provide simple summaries such asdreies, measures of central tendency
(the ‘averages’) — the mean, median and mode, amétmes the measures of dispersion —
the range, mean deviation, variance and standatdtota. The mean is the most common
measure of central tendency and what is generantnwhen the word “average” is used. It
is the sum of the scores divided by the numbecofes when the level of measurement is at
least interval (Howell, 2004). The current studgdsed on presenting the mean, standard

deviation, and the range on the interested vaigable

3.5.2 Inferential statistics
When one wants to establish if the results obtafred the sample can be generalized in
some way to the larger population, inferentialistats are used (Terre Blanche, Durrheim, &
Painter, 2006).

One way of addressing the question posetthencurrent study would be to ascertain
whether there are significant differences betwdsnI@Q scores of children when grouping
their parents into National Qualification Framew@NQF) levels, which would indicate their
level of formal education (SAQA, 1995). There wéve few present fathers to perform a
meaningful analysis on them, so only the motheszsels were used. As there were five
groups, a statistical technique for comparing ntbea two groups (as in the case of a t-test)

would be necessary. Therefore, an ANOVA was usedtsl simplest form, the ANOVA
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provides a statistical test of whether or not theans of several groups differ significantly.
ANOVAs are useful in comparing three, or more medine purpose of the ANOVA is to

predict a single dependent variable or outcomehenliasis of one or more independent
variables, and to establish whether these variablesgood predictors or not (Cardinal,
2004).The ANOVA looks at between-group differenedsen the groups are independent,
and within-group differences — repeated measuretien the same participant yields more
than one score (Psych Study Guides, 2007). Insthidy, each child provided a Full, Verbal,
and a Non-verbal Scale Score. This research udseb-avay mixed analysis of variance

(Keppel, 1973) with NQF level as the between faatwt type of Scale IQ score as the within

(repeated measures) factor.

The independent variable (parental educaltienal) was measured as a categorical
(ordinal) variable when this variable was corredatath the dependent variable (child’s

cognitive functioning). Thus, parental educaticesveategorised as follows:

- Level 1 (a value of 1 on the parental educatioaaiable): Grade 4 to Grade 9
(Standard 2 to Standard 7)
- Level 2: Grade 10 (Standard 8)
- Level 3: Grade 11 (Standard 9)
- Level 4: Grade 12 (Standard 10 or Matriculatiomdrrade Certificate)
- Level 5: a National Certificate, National Diploma@ccupational Certificate
(SAQA, 1995).

3.5.3 Correlational analysis
According to Cherry (2012), the purpose of corietsl studies is to look for relationships
between variables. There are three possible typeroelation: a positive correlation, a
negative correlation, and no correlation. A cotielacoefficient is a measure of correlation
strength and can range from —-1.00 to +1.00. In sitige correlations, either variables
increase or decrease at the same time. A correlabefficient close to +1.00 indicates a
strong positive correlation. In a negative corielat as one variable increases, the other
decreases. A correlation coefficient close to -lifificates a strong negative or inverse
correlation. In the case of no Correlation, ther@o relationship between the two variables.

A correlation coefficient of zero indicates no @ation.
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The main research objective was analysechlpulating Pearson’s Product Moment
correlation coefficients. This investigated whetparental years of formal education was
related to a child’s cognitive functioning. Theusad scores of both variables were used for
the correlational analysis as when interval datd&ah variables are used, the data is
possible less skewed (Howell, 2004). The strengthe relationship between these two
variables was represented as a correlation coaftici (Howell, 2004). The sample size was
too small ( = 23) to justify the use of regression analy$iith a larger sample, regression
analysis could be used to predict whether scorde@mdependent variable (parental
educational level) would predict scores on the ddpat variable (child’s cognitive
functioning) (Huck, 2009). To detect a small (Q.@bmoderate (0.30) effect size at
statistical power of 0.8 and a probability level0o®5, samples of either 55 or 30 children,
respectively, would be necessary for regressiotyasisg Rosenthal & Rosnow, 1991). In
addition, the data on parental education was in¢et®|n that, in 16 of the 23 cases, the

PsyCaD database provided details of the mother&d kf education but not the father’s.

The study also investigated whether a seorgrrelation occurred between parental
educational level and a child’s cognitive functimpiwhen parental education was measured
using both parents’ educational level rather thesh fhe mother’s educational level. Thus,
according to Sirin (2005), if parental educatidie®kel consists of the mother and father’s
educational levels, the correlation would be stesrigetween parental educational level and a
child’s cognitive functioning. Although the varias were analysed by calculating Pearson’s
Product Moment correlation coefficient, the sangie was too smalh(= 7) to be

interpreted as significant.
3.6 Ethical Considerations

Ethical clearance for this study was granted byuhwersity of the Witwatersrand HREC
Ethics Committee (see Appendix E).

Formal permission was obtained from the @oeof PsyCaD to conduct the research at
the PsyCabD offices. This permission was essentiehuse the PsyCaD database is

confidential and is owned by PsyCaD, and data noayea removed from the premises.

The study reviewed existing data from cliestdords and files, thus the usual requirement
for obtaining written informed consent from thegras and legal guardians of the children

was waived. They had given their consent for thkildren to be assessed at PsyCaD, and
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the PsyCaD assessment consent form stipulateBslg&taD have the permission to use

relevant information for research purposes (seesAgix F).

Lastly, information used for this study rene anonymous and confidential. No clients
have been identified by name in any research repgtiblication resulting from this study.
A unique identification number was used when etettally capturing data for individual

children. Records and files analysed are keptlatlked filing cabinet at the PsyCabD offices.
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CHAPTER FOUR
4. Results

In this chapter, the results of statistical analydithe archival data are presented.
Descriptive statistics are presented first in otdesummarise the distribution and describe
the sample. This is followed by inferential stétis using an ANOVA test to present the
results on the correlation between maternal edoraltiNQF levels and children’s 1Q scores
measured by the SSAIS-R. Paternal educational M@#Hs were not used for this analysis
since a sample size of seven would most probabkld gitatistical insignificant results.
Lastly, a Pearson’s Product Moment correlationalysis was performed on the actual data
of the independent variable (parental years of &malucation) and the dependent variable

(children’s Full, Verbal and Non-verbal Scale 1Q@ss).

Data analysis was performed using StatisRoagrams for the Social Sciences (SPSS)
and Microsoft Excel software for descriptive anayd-urther, inferential statistical analyses,
namely analysis of variance (ANOVA), and a Pears®&roduct Moment correlational

analysis were performed using OpenStat (Miller,800
4.1 Statistical Abbreviations

Abbreviations are used in this section since the ef tables was insufficient to include
lengthy descriptions. Table 4 provides a listlabr@viations used for the sub-scales/tests of
the SSAIS-R and other key variables.
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Table 4
Abbreviations for the Sub-scales/tests of the S®ABd other Key Variables

Variable Abbreviation
Full Scale IQ FIQ
Verbal Scale I1Q VIQ
Non-verbal Scale 1Q NVIQ
Vocabulary VC
Comprehension CO
Similarities SI
Number Problems NP
Story Memory SM
Pattern Completion PC
Block Design BD
Missing Parts MP
Form Board FB
Memory for Digits MD
Coding CD
Maternal Educational Level MEL
Paternal Educational Level PEL
Maternal Years of Education MYE
Paternal Years of Education PYE

4.2 Descriptive Statistics

Descriptive statistics are presented with regamita obtained on all SSAIS-R scales and
sub-tests, age and gender of the children, asasefiaternal and paternal educational level
and their amount of years of formal education. ¢awh variable, the mean (M), standard
deviation (SD), and minimum (MIN) and maximum (MAXgores are outlined in tables

together with simple graphic presentations.
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4.2.1 The children
There were 9 boys and 14 girls. The children’s ageged from 8 to 10 years old, with a
mean age of just over 8 years old. Nineteen otHieren were 8 years old, three were 9
years old and only one was 10 years old at the ditesting. Six children were in Grade 1,
fourteen in Grade 2 and three in Grade 3 at the tifrtesting. Ten were assessed in 2011,
and thirteen in 2012.

Table 5 presents the descriptive statisticthe SSAIS-R for the Full, Verbal, Non-
verbal 1Q Scale scores and the sub-tests scotes Fill Scale IQ scores ranged from 49 to
92 with a mean of 72.23 (SD = 12.93). The Verlzl& IQ scores ranged from 49 to 110
with a mean of 74.13 (SD = 15.17). The averagh®iNon-verbal Scale 1Q scores was
slightly higher than that of the Verbal Scale I@r&s and ranged from 49 to 100 with a mean
of 75.09 (SD = 15.71). The mean for the Full, \&r@nd Non-verbal Scale IQ scores are
represented graphically in Figure 1 below. FroguFe 1 it can be seen that on average the
children fell into the ‘below average’ range on thel, Verbal and Non-verbal Scale 1Q

scores.

In terms of the sub-test scores (also ptesebelow in table 5), the Vocabulary scores
had the highest mean of 9.35 (SD = 2.71), and wdbkdr the only sub-test with a mean that
fell within the average range of functioning whisha sub-test score between 9 to 11. The
lowest averages were observed for Similarities (M48; SD = 4.15), Number Problems (M
=4.7; SD = 2.27), and Pattern Completion (M = 43b = 3.59). Even though the means of
the other sub-tests were higher than four, thebdesis’ means were still significantly below
the average range of functioning. The means ostitetest scores are represented graphically
in Figure 2 below. From Figure 2 it can be seat the Vocabulary sub-test had the highest
scores, while performance on the Similarities wae weakest on average. This will be

analysed further in a later section.
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Table 5
Full, Verbal, and Non-verbal Scale 1Q Scores ant-8&st scores on the SSAIS-R

SSAIS-R M SD MIN MAX N

FIQ 72.23 12.93 49 92 23
VIQ 74.13 15.17 49 110 23
NVIQ 75.09 15.71 49 100 23
VvC 9.35 2.71 0 13 23
CO 6.78 3.72 0 14 23
Si 4.48 4.15 0 14 23
NP 4.70 2.27 0 9 23
SM 5.09 2.60 0 10 23
MD 6.09 2.73 1 11 23
PC 4.96 3.59 0 12 23
BD 6.26 2.22 1 11 23
MP 6.83 2.89 0 13 23
FB 7.3 3.5 0 12 23
CD 6.13 3.28 0 13 23

1Q Scores
N w S (9] [e)] ~ (0]
o o o o o o o

ey
o

Full Scale Verbal Non-Verbal

Figure 1.Means of Full, Verbal, and Non-verbal IQ Scale ssor
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Figure 2 Means of sub-test scale scores

4.2.2 The parents
All of the children had a mother present, but onighildren had a father present as well. The
mean number of years of completed formal educdtioeach parent was 10 years for the
fathers, and 10.2 years for the mothers. Thesedgwere sorted into NQF levels, and may

be seen in Table 6 and are represented graphindfigure 3 below.

Table 6 presents the descriptive stati$ticenaternal educational level which shows a
mean of 2.48 (SD = 1.34) and a range of betwearnd®ba Paternal educational levels show a
mean of 2.29 (SD = 1.25) and a range of betweardX4a

Table 6

Maternal and Paternal NQF Level

Variable M SD MIN MAX N
MEL 2.48 1.34 1 5 23
PEL 2.29 1.25 1 4 7

From Figure 3 it can be seen that most patended to lower levels of education, with
only six having finished secondary school, andrth&r two mothers who studied at a tertiary

level.
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Figure 3.Maternal and paternal NQF levels

4.3 Inferential Statistics

When the sample data wanted to be used to gereemalsome way to a larger population,
inferential statistics are used. For the purpoghisfstudy, the inferential technique that was
employed was an ANOVA since maternal level of etiooaranged over five groups (NQF

levels one to five).

4.3.1 Maternal NQF level and children’s 1Q scores
The hypothesis of the study infers that childrerogéhparents had received a higher level of
education would score higher on intelligence measthran those children whose parents had
received a lower level of education. Since thadatlected for paternal educational level
only yielded a sample size of seven, it is congidexs a too small sample to provide
statistical significant results. Thus, only matétesel of education were analysed through an
ANOVA test.

The means for the Full, Verbal and Non-vereale IQ scores of the children for
mothers across the NQF groups may be seen belowabie 7, and are represented
graphically in Figure 4. These results give an allgicture with respect to profiles of the

children’s Full, Verbal and Non-verbal Scale 1Q r&s
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Table 7
Maternal NQF Level and Children’s Full, Verbal, ah@n-verbal Scale IQ Scores

NQF Level FIQ VIQ NVIQ
1 60.000 61.429 63.714
2 71.167 78.833 68.000
3 82.750 82.250 88.750
4 81.250 80.750 84.500
5 79.000 75.000 90.000

100

90

80
70
60
50 m Verbal
40 ® Non-verbal
30
20
10
0

NQFL  NQF2 NQF3 NQF4  NQF5

Children's 1Q Scores

Figure 4.Maternal NQF level and children’s FIQ, VIQ, and NV

The ANOVA Summary Table may be found in Appie G. The ANOVA vyielded a
significant result for the NQF group (F (4;18) 9496 ;p = 0.0069). The type of scale 1Q
score did not reach statistical significanpe=(0.5259), nor did the NQF x IQ interactign<
0.3436). The results showed that the childrermefrhothers with the two lowest NQF levels
had IQ scores that were significantly lower thaa ¢hildren of mothers with a NQF level of
three or higher. This partitioning of the groupswldbbe further expanded by carrying out a

correlational analysis. This will be describedhe next section.
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4.4 Correlational Analyses

This research used the Pearson Product Mor@errelation Technique, which is
appropriate when data are at least interval in oread his technique uses the symbdb
indicate the strength of a correlation (Runyon &bkia 1980). Schmidt (2000) has provided
schematic representations of the types of scattsrglelded by correlational research, which

may be viewed in Appendix H:

An approximate guide to correlation strengthas follows:
* r =0 shows no correlation
 r==x0.1tor = +0.3 indicates a weak correlation
* r=zx0.4tor =+ 0.6 shows a moderate correlation
e r=x0.7tor = £0.9 indicates a strong correlation
* r =x1 shows a perfect correlation
(Rosenthal & Rosnow, 1991).

Besides strength, correlations also neetbedested for statistical significance. This
means that one needs to make sure that the cadwdatrelation coefficient will indeed hold
true at least 95% of the time, so that the chantesType | error (finding a result which is
actually not true for any of a number reasons, sisckampling error) is less than 5%. This is
usually done by computing a t-test (Janda, 20044, faom this establishing a probability
level p, which must be less than 5% and is expresseddasimal. The smaller the-value

the greater the statistical significance.

4.4.1 Years of Completed Education of Parents andihildren’s 1Q Scores
The current study correlated the number of comglgéars of formal education of each
parent with the children’s Full, Verbal and NondalrScale IQ scores, as well as with the
children’s scores on all the sub-tests of the SSRISThe correlation matrix is presented in
Table 8 below, and the data for mother’'s numberoofipleted years of education and Full 1Q
as well as mother’s number of completed years otation and Non-verbal 1Q are shown
graphically in Figures 5 and 6 respectively. (A fidrrelation matrix of all variables may be

found in Appendix I).
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Correlations of = > 0.65 are considered moderate (Schmidt, 200@)xhowed high
statistical significance despite the small same.sMaternal years of completed education
showed a significant, moderate and positive cailavith a child’s Full Scale 1Q score £
0.611; p < 0.01), and a slightly higher correlatwaith the child’s Non-verbal Scale IQ score
(r =0.658;p <0.001). With regard to the sub-test scoretherSSAIS-R, maternal years of
completed education correlated moderately andigekitwith five sub-tests namely;
Comprehensiorr (= 0.468;p < 0.05), Number Problems £ 0.576;p < 0.01), Pattern
Completion f = 0.516;p < 0.05), Block Designr(= 0.538;p < 0.01), as well as Missing
Parts { = 0.681;p < 0.001).

Paternal years of completed education wasaroelated or was inversely correlated
with a child’s IQ scores on the Full, Verbal, andriNverbal Scale IQ scores, as well as the
sub-tests scores. Thus, more completed yearg@fnaheducation might even be associated
with lower 1Q scores in the child (e.g. the r fatg@rnal completed years of education and
Pattern Completion was r = -0.312; p < 0.001). r@Negthe paternal completed years of
education appeared not to be correlated with tiid’'shrull Scale 1Q score (r = -0.043),
Verbal Scale IQ score (r = 0.039), and Non-verlzal&1Q score (r =-0.107). Data on
paternal years of completed education were obtdmreohnly seven children. Thus the
results had low statistical power and the chanfesaking a Type Il error were high. In a

Type Il error, the null hypothesis is not rejecea@n though it is false.

There was a moderate positive correlatiawéen the mother’s education and the
children’s Full Scale 1Q (r=0.611) and the childeexierbal Scale IQ (r=0.6558). The weak
positive correlation between the mother’s educadiot the children’s Non-Verbal Scale 1Q
(r=0.371) was not statistically significant. Thessults indicate that more years of completed
education in mothers is associated with higherd@es generally in their children, and

specifically higher Verbal Scale 1Q scores.
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Table 8
The Number of Completed Years of Education of Parknt with the Children’s Full 1Q,
Verbal 1Q, and Non-Verbal 1Q, as well as Sub-tesir8s on the SSAIS-R

SSAIS-R MYE N PYE N
FIQ 0.611 23 -0.043 7
VIQ 0.371 23 0.039 7
NVIQ 0.658 23 -0.107 7
VC 0.255 23 0.013 7
CO 0.468* 23 0.100 7
SI 0.032 23 0.038 7
NP 0.576** 23 -0.158** 7

SM 0.177 23 0.066 7
MD 0.254 23 0.205* 7
PC 0.516* 23 -0.312%** 7

BD 0.538** 23 0.187 7

MP 0.681*** 23 0.066 7

FB 0.273 23 -0.085 7
CD 0.305 23 0.272 7

*  Significant afp < 0.05
**  Significant atp < 0.01
*** Significant atp < 0.001
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Figure 5 Scatterplot of the maternal number of completeary of education with the
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Figure 6.Scatterplot of the maternal number of completetyef education with the

children’s Non-verbal Scale IQ scores
4.5 Sample Size

A convenience sample was used in this study, wihata pertaining to 23 children was
obtained. A sample of this size provided a lovelenf statistical power, at approximately
0.30 for a two-tailed correlation testgtatistic). A power of approximately 0.70 (or mpr
would have been preferable to reduce the likelihafoahaking a Type Il error, but this would

have required a sample of 65 (or more) childrenType | error occurs when the researcher
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rejects the null hypothesis because the statigisallts indicate a lack of significance in the
findings, even though the null hypothesis is irt fage. The level of significance-{/alue)
reflects the likelihood of this type of error, alsoown as the alpha level. By contrast, a Type
Il error entails not rejecting the null hypothesisen it is false. The statistical power reflects
the likelihood of this type of error, also knownthe beta level (Rosenthal & Rosnow, 1991).
Thus, a Type Il error might occur if the resultggesst that no important relationship exists
between the variables in question, although intsetidis relationship is in fact important.

The small sample in the current study provided $tatistical power, meaning that there was
a strong chance of making a Type Il error basetherstatistical results. Thus, the results
must be interpreted with caution. The lack ofgmgicant relationship between paternal
educational level and the child’s 1Q does not nsaBly mean that these variables are
unrelated, but might rather reflect the influen€a emall sample size.

4.6 Conclusion

Taken all the analyses completed into accountidbelts obtained indicated a significant
difference in the 1Q scores of children with moghethom had higher levels of education
compared to those with lower levels of educatidmsTvas particularly the case with respect
to the Non-Verbal Scale 1Q scores of the SSAISHis Tesult was further highlighted with a
Pearson Product Moment correlational analysis whiddwed a positive correlation between
maternal years of completed education and childrénll and Non-verbal Scale IQ scores.
Further, there were significant differences in perfance on the sub-tests, with certain tests
scores being significantly higher or lower. Matdrpears of completed education also
correlated positively with certain of the subtestéie finding that maternal level of education
is related to the child’s 1Q score, means tharthéhypothesis was rejected for this

particular research question.

There were too few data present for patdaval of education or paternal years of
completed education to carry out meaningful analgsi these scores, or to find statistical
significant results. Therefore, the findings faternal educational level were less clear cut,
and the null hypothesis was not rejected for eitiaenple for this research question (n =23 or
n =7). Any finding pertaining to paternal levélemlucation or years of completed education
should be interpreted with caution, because otthall sample size and the risk of a Type II

error.
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CHAPTER FIVE

5. Discussion

In this chapter, the results obtained in this staidycritically discussed with regard to the
theoretical framework outlined earlier in this repoThe main objective of this study was to
investigate the relationship between parental doue level and children’s cognitive
functioning as measured by a conventional Soutitafrbased measure, the SSAIS-R. The
discussion that follows in this chapter includestien of how the research questions were
addressed and explains why certain aspects oéfigarch questions could not be satisfied by
this study.

Thereatfter, the chapter offers conclusia®ahe main arguments and findings of the
study. This is followed by a delineation of thmiliations of this study so as to avoid over-
generalisation when interpreting the results. @uil these limitations also indicates

recommendations for possible future research withnmarea.

In this section, the sample is discussectebrring back to the descriptive statistics
undertaken in the analysis. This is followed discussion of the key findings and how
these results correspond to theoretical assumptidhereafter, the results pertaining to the
relationship between maternal educational leveldnildren’s cognitive functioning are
discussed, as well as the strength of the corogldtetween parental educational level and

children’s cognitive functioning.

5.1. The Sample

Descriptive statistics were undertaken on the sc8AIS-R scores, biographical
information on the children’s age and gender, dtageparental educational levels and
parental years completed of education. These ipéserstatistics proved to be beneficial to

this study as they provided a context within whicé results could be interpreted.

Cognitive functioning was measured usingSBAIS-R, which is standardised with a
mean of 100 and a standard deviation of 15 (Vare&et991). Descriptive statistics were
obtained for scores on the Full, Verbal and NorbakScales as well as all the sub-tests
scores on the SSAIS-R across the total sample oh2®en. The average Non-verbal Scale
IQ score for the total sample was the highesto¥edld by the Verbal Scale IQ score. The
Full Scale IQ score was the lowest. All of thessamIQ scores fall within the borderline

range; 70 to 79 (see Table 1); of cognitive fundtig (Van Eeden, 1991). The data obtained
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on the SSAIS-R scores emanated from children imstijnimpoverished area. It was thus to
be expected that the sampled children would perfoworly on an intelligence measure, as
compared to children from more advantaged environsn@ockcroft et al., 2008). This
would explain why the majority of the sample scongtthin the borderline range on the Full,

Verbal, as well as the Non-verbal IQ scales.

With regard to the sub-tests of the SSAI$ARans are set as 10 and the standard
deviation as 3. The sample performed mostly belegrage on all sub-tests with the
exception of the Vocabulary sub-test where the nfielwvithin the average range (8 to 11).
The Vocabulary subtest requires the child to nammomt to one of four pictures after words
have been read out. Hence, the chance of guebsraprrect answer is greater as the
assessor cannot be certain if the child is poirtiingne card because he or she knows the
meaning of the word, or points randomly and by cleaselects the right card. Scores on sub-
tests pertaining to Comprehension, Memory for Bigglock Design, Missing Parts, Form
Board and Coding, fell within the ‘below averagahge (6 to 7). Scores in the sub-tests
pertaining to Number Problems and Pattern Compiatiere, on average, in the ‘borderline’
category. Scores in the Similarities sub-testvhin the ‘well below average range’ (1 to
4).

Descriptive statistics showed that the ayer@ge of the sampled children was 8 years
and 2 months, and 9 cases were male and 14 casakefeThe age range of the children was
between 8 and 10 years, which was appropriatesdenfithe SSAIS-R, since this measure
can be used for children between the ages of &ywat 16 years 11 months (Van Eeden,
1991).

With regard to the descriptive statisticspanental educational level, maternal
educational levels ranged from level 1 to levelecording to the National Qualifications
Framework of South Africa (SAQA, 1995), level ofuedtion relates to the highest Grade or
Standard passed as follows: level 1 equals Grad®4r Standard 2 to 7; level 2 equals
Grade 10 or Standard 8; level 3 equals Grade Btamdard 9; level 4 equals Grade 12 or
Standard 10 (Matriculation) or Trade Certificategddevel 5 equals National Certificate,
National Diploma or Occupational Certificate. Téfere, maternal educational levels ranged
from 4 to more than 12 years of formal educatia@p@hding on the qualification). Only two
mothers had completed a tertiary qualificationeRal educational levels ranged from level
1 to 4 for a sample of 7 cases and thus, indicatieden 4 and 12 years of formal education.
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The mean maternal educational level was 2.5 fotdts sample of 23, and the mean for
paternal educational level was 2.3 for a samplé adses. Overall, only six parents had
completed secondary school and thus, the parenmtstiiis sample tended lower levels of

education.

5.2 Parental Educational Level and Children’s Cogrtive Functioning

In this section, the correlations between the eminvestigated (parental educational level
and children’s cognitive functioning) are criticatliscussed in order to address the main
research questions. Furthermore, explanationgraxéded as to why the second research

guestion could not be sufficiently analysed.

Overall, the results of the present studysdtbthat a relationship exists between
maternal educational level and children’s cognifivectioning, and this point is discussed
first. However, the discussion further delves itte relationship between maternal
educational level and children’s verbal and norakcognitive functioning with regard to
the theoretical concepts of crystallised and flatelligence. Thereafter, a discussion of the
lack of (or inverse) correlation between patermalaational level and children’s cognitive
functioning is provided. Finally, a discussiorpiesented on the restriction of using only one
variable (maternal educational level) rather thaidtiple variables on the strength of the
relationship between these variables (parentalathmal level and children’s cognitive

functioning).

5.2.1 Maternal educational level and children’s cagtive functioning
Quiality of education and education level are vadeslthat have a major effect on individuals’
test performance (Skuy, Schutte, Fridjhon, & O’GHy2001). Mothers with a higher level
of education are more likely to enter professi@@upations and, in turn, belong to
wealthier socio-economic groups. This also allfovsncreased access to financial
resources, health care facilities, social servigaality education, exposure to libraries, books
and technology, and familiarity with Western waysccess to these resources subsequently
have an effect on a child’s cognitive developmemnt functioning (Nell, 1997; Owen, 1991,
Shuttleworth-Edwards et al., 2004). According tohRer and Grieve (1991), mothers who
are better educated are more likely to create $itimg home environments conducive for
learning, when compared to mothers with lower Iewéleducation. The assumption is that

mothers with higher levels of education will readheir children more, engage in active play
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with their children, and teach their children rhygvamd songs. All of these kinds of activities
promote the development of competence and cogritivetioning, as measured by
conventional intelligence measures (Foxcroft & Rp@005). It is thus to be expected that
children from poorer socio-economic groups will sclmwer when assessed on intelligence
measures (Cockcroft et al., 2008). In additiontemeal level of education may also
influence hereditary as well as environmental fexc{Bouchard & Segal, 1985). This means
that children’s cognitive development and functi@hwill be effected by environmental

factors as well as hereditary influences.

The results of the current study indicagégaificant and moderate relationship between
maternal educational level and children’s cognifivectioning. This result was expected
since the children assessed belonged mostly tepsocio-economic groups. Thus,
maternal level of education will have an effectotiidren’s cognitive functioning. To
investigate this point further, the sample drawis weparated into the NQF level groups;
where level 1 indicates the least amount of yehco®mpleted education, and level 5 the
most years of completed education for this paricemple. The results of this analysis
indicate that children whose mothers were bettacaigd scored higher on the SSAIS-R,
than those whose mothers obtained lower levelslo¢a&ion. Furthermore, the difference in
the average scores obtained by children whose msottere better educated as compared to
those whose mothers were less educated, exceedquadnt® on the Full Scale. This finding
further supports the theoretical assumption thaemal level of education will have an
effect of children’s cognitive development and fuoicing (Foxcroft & Roodt, 2005).

Theories on intelligence postulate thatflimtelligence is primarily measured on non-
verbal sub-tests, while crystallised intelligens@fimarily measured on verbal sub-tests. In
addition, verbal sub-tests require learned inforomeand practiced skills, which are heavily
influenced by a person’s educational experiencesn@ach, 1984). Tasks requiring fluid
intelligence, on the other hand, are primarilyuefhced by biological factors as these tests
generally measure novel material that is not taughthools, and they are thus less
dependent on specific educational experiences (Q¥898). Since fluid abilities are less
dependent on educational experience, it was txpected that the children in this sample
would perform better on the non-verbal sub-tesisesthe sample drew children from mainly
poorer socio-economic groups. As discussed eamfiethers from poorer socio-economic

backgrounds are less likely to provide a stimugagnvironment for their children, which
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will affect the child’s cognitive development andhttioning (Nell, 1997; Owen, 1991;
Shuttleworth-Edwards et al., 2004).

The results further show that children’s Nambal Scale 1Q scores were higher than
their Verbal Scale 1Q scores, as measured on tA¢SSB. Thus, maternal educational level
had a stronger relationship with children’s NonbadiScale IQ scores, than with their Verbal
Scale IQ scores. The non-verbal sub-tests (Mid2arts, Block Design and Pattern
Completion), showed the strongest correlation wititernal educational level. Overall,
these three subtests measure the following aksiliperceptual organization, non-verbal
reasoning, figural relations, symbolic classifioaticoncept formation, spatial and/or visual
processing as well as fluid ability (Taggart, 20¥@n Eeden, 1991). These tests are less
reliant on language development, comprehensiotijrepeand communication abilities
(Sattler, 2001).

Statistically significant correlations weakso found between the verbal sub-tests
(specifically Number Problems and Comprehensiaom), raaternal educational level.
However, these correlations were only moderatéreangth. The correlation between the
Number Problems sub-test and maternal educatiewnal Was slightly higher than that
between maternal educational level and the Compeatye sub-test. Although the Number
Problem sub-test is categorised under the VerlaleSit measures both crystallised and fluid
intelligence abilities (Taggart, 2010). The Confaesion sub-test largely measures
crystallised abilities, such as verbal comprehanssocial judgement, common sense, logical
reasoning, knowledge of conventional standardsJ@mgiterm memory. Thus, this
significant correlation with maternal educatioretdl is in conflict with the assumption that
children from poorer socio-economic backgrounds patform less satisfactorily on verbal
sub-tests, since these sub-tests are more depestedticational and cultural opportunities
(Owen, 1998).

In conclusion, the results of this study destrate a significant and moderate
relationship between maternal educational leveldmidren’s cognitive functioning. Upon
further investigation, these results indicate taldren’s cognitive functioning is dependent
on maternal educational achievement. Thus, mdtecheation levels may be viewed as a
strong predictor of children’s achievement on iijehce measures. Therefore, children’s
IQ scores need to be interpreted with caution as@mmental factors also need to be taken
into consideration before decisions are made arvuehtion strategies (Grieve & Van Eeden,
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2010). Furthermore, maternal educational level aksg more strongly correlated with
scores on the non-verbal sub-tests of the SSAl&Rpmpared with the verbal sub-tests.
This indicates that children’s performances on a&ksib-tests, which mostly measure
crystallised abilities, are more negatively affedby maternal educational level, than their

performance on non-verbal sub-tests, which primaniasure fluid abilities.

5.2.2 Strength of correlations between parental eaational level and children’s
cognitive functioning.

According to Duncan and Seymour (2000), the retatigp between children’s cognitive
functioning and parental educational level willdteonger if information on both maternal
and paternal educational levels is used for siegistnalysis, as opposed to only maternal
educational level. The second objective of thislgtwas to investigate whether or not a
stronger correlation would result between paresdaicational level and children’s cognitive
function if information on both parents’ educatiblevel was used, rather than just that of
the mother. To this end, the study aimed to olitdormation on both maternal and paternal
educational levels. However, this information was obtained since a large number of the
intake questionnaires pertaining to the sample drd¥ not contain information on paternal
educational level. Only seven cases were collestezte data on both maternal and paternal

educational levels were available.

Although this sample size is too small tegant statistically significant results, a
Pearson’s Product Moment correlation was conduct@avestigate any trends that may have
surfaced. The results indicate that parental éduca level did not have a relationship with
children’s cognitive functioning. Some of the riksactually showed a negative relationship
with children’s cognitive functioning. For examplagher levels of paternal education
correlated with lower 1Q scores on the part of¢h#dren. These results should be
interpreted with extreme caution because of thg serall sample size. Further studies of
this nature, using larger samples, are necessanylar to clarify the relationships between

paternal level of education and children’s cogeitiunctioning.

5.3 Cognitive Development and Measuring Intelligere

No single environmental factor, such as maternatational level, predicts cognitive
development and performance on its own (Brody, 199%stead, diverse environmental
factors need to be considered when interpretinighem’s 1Q scores, especially in a country
as diverse as South Africa (Carroll, 1997; Cockicevtal., 2008; Foxcroft & Roodt, 2005).
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Hereditary influences are still considered stroregictors of children’s cognitive
development and functioning (Conant et al., 2008jhough hereditary factors may set
limits on a child’s cognitive abilities, environntahfactors may determine whether cognitive
development and functioning are constrained orwgated (Sattler, 2001). Since parental
educational levels tap into parental heredity al$ aseenvironmental factors, it is imperative
that information on maternal and paternal educatitavels is obtained in order gain a more
accurate understanding of the relationship betvpeeantal educational level and children’s
cognitive functioning (Bouchard & Segal, 1985; &jr2005). Thus, further studies, using
more variables of SES, are necessary in order poowe the accuracy of predictions of the

relationship between parental educational leveldmidren’s cognitive functioning.
5.4 Conclusion

The primary objective of this study was to inveategwhether or not there is a relationship
between parental educational level and childreagmiive functioning. Since sufficient
information was only available with regard to matdreducational level, the results and
discussion section focused mainly on the relatigmbatween this factor and children’s
cognitive functioning. Maternal educational lewsy be related to income and is thus
indicative of access to social and economic ressufCockcroft et al., 2005). This study has
provided a description of the cognitive performaatehildren from poorer socio-economic
backgrounds, as evident in the fact that mostaf timothers had not completed secondary
school education. The study found a significamt sroderate relationship between maternal
educational level and children’s cognitive functran Thus, contextual factors, such as SES,
should be considered during the interpretationhdticen’s performance on the SSAIS-R,
since it appears that SES variables, such as naatmincational level, could have an effect
on children’s cognitive development and function{@gckcroft et al., 2005).

Upon further evaluation of the relationshgiween maternal educational level and
children’s cognitive functioning, it was found thraaternal educational level is more strongly
correlated with Non-verbal Scales 1Q scores, aspawed to Verbal Scale 1Q scores. ltis
thus argued that intelligence measures focusingssassing crystallised abilities are more
dependent on culture and acquired knowledge arglyas SES factors such as low maternal
level of education would have a more pronouncedimagimpact on children’s performance
on these tests (Owen, 1998).
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Maternal level of education was also subetig into the NQF levels in this study. In
this regard, it was found that the relationshigwyleen cognitive functioning and maternal
educational level) was stronger when mothers hgllenilevels of education, as compared to
mothers who tended lower levels of education. Tiniher supports the assumption that

children’s cognitive performance is dependent @nl¢vel of maternal education .

The second objective of this study was tewmheine whether or not the correlation
between parental educational level and childreagmiive functioning would be stronger if
both maternal and paternal educational levels sed,unstead of only maternal educational
level. Unfortunately, the data obtained did na@saent enough information on paternal
educational level. As such, the results of thiselation analysis cannot be taken into

account since the sample of only 7 cases did matyme statistically significant results.

5.5 Limitations

A number of limitations can be identified in thisidy. Because of these limitations, the

results obtained should be interpreted with caution

The research design employed was a cowakdtand non-experimental design. This
type of design only allowed for potential relatibips or predictions to be investigated since
directionality could not be established (Leedy, 298Another important disadvantage of a
correlational and non-experimental research dessghat causal inferences cannot be made
and, as such, the relationship between parentab¢idnal level and children’s cognitive
functioning could only be described (Leedy, 198Bherefore, correlational studies are
limited in that while they can suggest that thera relationship between two variables, they
cannot prove that one variable causes a changethex variable. In other words,
correlation does not equal causation. Variables beaynked or co-exist, but other variables

may also play a role (Terre Blanche, Durrheim, 8&nRa, 2006).

Data collection for this study involved avaing existing archival data, which had a
negative impact on this study. First, the quadityhe data could not be determined prior to
when it was actually obtained. This resulted i glathering of limited information on
parental educational level, specifically paterrhl@ational level. Thus, when the existing
records at PsyCaD were reviewed in order to obtdarmation on the interested variables
for this study, the researcher found that the datanot present the information expected.

As discussed earlier, this limited information hened important analyses of the relationship
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between parental educational level and childreagmiive functioning. Another limitation

of the use of archival data pertains to the faat the data was originally collected by other
researchers, which resulted in the fact that santieedinformation required for this study
was not completed on the intake questionnairesth€umore, the original purpose of the
data differed from the purpose for which it wasdusethis study. Thus, the goals and
purposes of the original data collector could poédiy have biased this study (McCaston,
2005). A further limitation of the archival datathat the parents might have provided
information that was inaccurate or only partialtgarate with regard to parental educational

level.

Since the sample was drawn from a speafioon and school in Johannesburg,
ecological validity was also limited. Thereforengralising across geographical regions

would not be appropriate (Johnson & Christenseh220

Although the SSAIS-R proved to have suffitipsychometric properties, it was
developed during a very different era with regarthe demographics of South African
children as well as the educational curriculum (oeft, submitted). In addition, the
SSAIS-R is based on a dated theoretical model aadsito be re-normed and re-
standardised in order to make it more appropriatee current South African demographics
(Cockcroft, submitted).

The sample size for this study consistedndy 23 cases, and was thus too small to
perform regression analyses in order to detectlssnatoderate effects at statistical
significance (Rosenthal & Rosnow, 1991). Thus,dilgaificance of even small effects could
not have been detected and interpreted. Due tentladl sample size, some results showed
negative correlations on variables that were asdumeroduce positive correlations. For
example, the relationship between paternal leveldoication and children’s cognitive
function was negative. This result may be a réfhecof insufficient statistical power for

detecting genuine correlations between the varsalheler investigation (Huck, 2009).

5.6 Recommendations

Although this study did not find unexpected or #igant results, it has still produced
numerous practical implications for proposed stsildi®n evaluation of the above limitations,

recommendations are provided for future researthignarea.
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In terms of using archival data, it is recoemnded that a preliminary review of the
archival data be conducted in order to determinetiadr the data will produce quality and

relevant information for the purposes of the preabstudy.

In addition, it is recommended that a largemnple size be used when investigating the
relationship between these variables. This migbtipce results that had better emphasise
genuine relationships between the variables artdytblal statistically significant

correlations.

Since this study provided some evidenceigmsst that children with mothers with
poorer education obtained lower scores on cognitigasures, a more representative sample
of maternal educational levels should be includexhiy one variable of SES is to be
considered. In order to conduct a study with gneadlevance to the South African context,
more SES variables should be included, includirificsent sampling of both paternal and

maternal educational levels.
5.7 Summary and Concluding Remarks

This study’s main aim was to investigate whetheeptl educational level will be
significantly correlated with children’s cognitifenctioning. Although numerous studies,
locally and abroad, have studied varying SES véeialeffect on differing aspects of
children’s cognitive functioning, there is limiteelsearch pertaining to the South African
context. Furthermore, studies investigating tha@teed variables have not been done on a
South African-based intelligence measure. AccgrdinCockcroft (submitted), information

is lacking regarding the effects of parental edocail level on children’s 1Q scores,
specifically on the SSAIS-R.

The researcher assumed that parental edoebtevel will have an effect on children’s
cognitive functioning. Unfortunately, the maineasch question could only be answered
partially since only limited information regardipgternal level of education was obtained.
However, enough data on maternal level of educatias obtained to perform statistical
analysis. The results of the analysis betweemtéternal educational level and children’s
cognitive functioning was as assumed, and thusmmaltievel of education showed a
significant and moderate correlation with childenbgnitive functioning. The second
research question wanted to investigate if a sgpogrrelation would exist if both maternal

and paternal level of education were correlatedi ehtildren’s cognitive functioning, than
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when only maternal or paternal level of educati@memused. As mentioned above,
information pertaining to paternal level of eduoativas limited, and thus the second

research question could not be answered.

Since the current study and various otheties obtained results that showed some
correlation between SES variables, such as matkwellof education, and children’s
performance on intelligence measures, psycholomigtdved in the psycho-educational
assessment process need to be extremely cauti@rsiaterpreting children’s 1Q scores.
This is further essential when any professionatsddeon certain interventions for a specific
child (Cockcroft & Blackburn, 2008). Thus, it i @tmost importance to retrieve as much
relevant socio-economic and cultural informatiomasessary during the initial intake
interview with people involved in the child’s lineefore the child is being assessed on an

intelligence measure (Foxcroft, 1997).

A further need for using and developinglilgence measures that assesses a child’s
cognitive potential and not just cognitive performoe, appeared to emanate from the results
of this study. The means for the Full, Verbal, &ah-verbal Scale 1Q scores of the children
assessed fell within the ‘borderline’ range of dtiga functioning. Thus, most of the
children performed below their expected age levethe SSAIS- R. The results of this study
assume that there is a need for the use of alieenatelligence measures in conjunction
with conventional intelligence measures (Nell, 19B&ylor, 1994).
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APPENDIX B: Aim and Rationale of the Subtest of theSSAIS-R

COMPOSITE SCALES

Verbal

Aim Rationale
Sub-tests

Vocabulary Measures a person’s verbal It is based on the assumption that
intelligence and verbal learning  the quality and extent of a person’s
ability, and indicates a person’s  vocabulary is a good measurement
language development and of his general intelligence.
language usage. Long-term
memory and concept formation
play a role in these abilities.

Comprehension The test items include a variety of It is based on the assumption that
social situations. The degree of  social adaptation and social
comprehension that the testee  judgement are inculcated through

shows for these situations everyday experiences and formal
represents intellectual functioning.training The ability to reason
Knowledge of conventional logically is needed to evaluate the

standards of behaviour is necessaimgformation gained through these
for success in the test, and the  experiences as well as to apply this
ability to understand and use this information to other situations in a
information in a meaningful and  socially acceptable way.
emotionally relevant way is

evaluated.

Similarities Logical, abstract reasoning, verbalt is based on the assumption that
concept formation, and long-term the ability to discern the
memory play a role in performancesimilarities between dissimilar
on this test. A rule has to be objects and situations and to form
deduced from facts in order to concepts based on the similarities
make a classification. The ability tas an important facet of general
distinguish between essential and intelligence.
superficial similarities is therefore
important.

Number It measures numerical reasoning It is basetthe assumption that
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Problems with underlying logical reasoning,the ability to solve number
abstract thought and mental problems is an indication of
alertness. Productive concentratiogeneral intelligence. The basic
is also important to succeed in thismathematical computations,
test. namely addition, subtraction,

multiplication, and division, are
learned through practical
experience and in formal
education.

Story It measures short-term auditory It is based on the assumption that

Memory memory. Meaningful verbal logical memory is one of the
learning matter is used to measureabilities of which a certain
the testee’s ability to pay attention minimum is required at every level
in a relatively simple situation. of intellectual functioning. The test

is probably a good measure of
general intelligence, especially at
the lower level of intelligence, and
may also have diagnostic value.

Non-verbal

Sub-tests Aim Rationale

Pattern It measures underlying logical It is based on the assumption that

Completion thinking. Accurate visual reasoning by means of analogies is
perception, concrete reasoning withn indication of general
the help of figures, concept intelligence.
formation, and concentration are
important to succeed in this test.

The mental manipulation of the

pattern parts comprises mainly

synthesis in the easier items,

whereas the more difficult items

possibly also require verbalizing

the observed relations.
Block It measures non-verbal intelligencdt is based on the assumption that
Design and non-verbal problem-solving the ability to analyse, synthesize,

skills. The testee has to solve and copy an abstract two-
problems in spatial relations by  dimensional geometric pattern is a
using logical reasoning. Shapes valid criterion of general

have to be observed and analysedintelligence.
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by reducing a whole into its
component parts and then
reassembling them in an identical
design. Thus, non-verbal concept
formation, perceptual organization,
spatial visualization and
orientation, and abstract
conceptualization are measured.
Concentration and visual-motor co-
ordination are also important.

Missing It measures contact with reality, It is based on the assumption that
Parts knowledge and comprehension of visual comprehension and detailed
familiar situations, the abilityto  perception of familiar objects and
distinguish between essential and situations are an indication of
non-essential visual information  general intelligence.
and the ability to see the whole in
relation to its parts. Visual
concentration and organization are
important and visual memory and
verbal comprehension also play a
role in performance on this test.
Perceptual and conceptual abilities
are measured, since these abilities
are involved in visually
recognizing, identifying and
understanding familiar objects, and

situations.

Form It measures visual perception, It is based on the assumption that

Board organisation and concept formatiothe synthesis of parts — concrete,
and the ability to see the visual shapes — into an organized,
underlying relations between integrated whole constitutes a valid
objects. Visual-motor co- criterion of general intelligence.
ordination, where the motor Although theg loading is not very
activity is directed by visual high, the test does make qualitative
perception and sensory-motor evaluation of the testee’s cognitive
feedback, is also important. style possible.

ADDITIONAL SCALES
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\Slﬁlrjtf:st Aim Rationale

Memory for It measures auditory short-term It is based on the assumption that

Digits memory for numbers, but memory, specifically mechanical
performance on this test is not memory, is one of the abilities of
necessarily an indication of which a certain minimum is
memory for more complex required at every level of
information. The testee has to intellectual functioning. The test
receive the information correctly, also has diagnostic value.
and recall order and vocalize it
correctly. Attention and
concentration are therefore also
measured.

Non-Verbal

Sub-test Aim Rationale

Coding The testee has to learn an It is based on the assumption that

unfamiliar task and implement the associative learning ability,
what has been learned. The test which is required to learn and use
measures visual-associative the relation between specific
learning ability, psychomotor symbols and digits, is an indication
speed and visual-motor integrationof general intelligence.

and co-ordination. Attention,

concentration, motivation and

short-term memory also play a role

in performance on this test.

(Van Eeden, 1997)

85



PARENTAL EDUCATIONAL LEVEL AND CHILDREN'’S IQ SCORES

APPENDIX C: Director Information Sheet

WOPHUNyy ot THE Wy,

— 2 ",
ERURY Emthonjeni Centre (EC)
5 o “..".’.:‘..“Q 2 School of Human & Community Development H 3
RESY University of the Witwatersrand i ¥
Nz Private Bag 3, WITS, 2050
A Tel: (011) 717 4513 Fax: (011) 717 8324 "o s

Centre for Psychological Services and Career Development
(PsyCad)

University of Johannesburg, Kingsway Campus, Building B 5
Johannesburg, South Africa
Tel: (011) 559 3106/3324

Dear Director Prof H. G. Pretorius

My name is Melani Byrne and I am conducting research for the purposes of obtaining a Masters degree in Educational
Psychology at the University of the Witwatersrand. My area of focus is the relationship between parental educational level and
children’s general cognitive functioning.

I will be evaluating the existing data that was captured by the Centre for psychological services and career development (PsyCad)
for the purposes of psycho-educational assessments. This existing data will include the intake questionnaire and the intelligence
scores on the Senior South African Individual Scale-Revised (SSAIS-R).

The data would be evaluated and analysed at the offices of PsyCad and no original data will be taken out of these offices. All the
data that will be used for analysis will be used with great care and safety. The data will also be kept confidential and no
information that could identify any of the persons involved in the assessment process will be included in the research report or
any other publication. The testees will be referred to by a pseudonym (e.g. Testee X, Testee Y) in the research. Only my
supervisors and I will have access to this data.

If PsyCad chooses to participate in the study, please complete the form below. If you have any queries about the research I can be
contacted telephonically at 073 268 2577 or via email at melani.byme@gmail.com. Alternatively you can contact my Supervisor,
Joseph Seabi at 011 717 8331 or email him at joseph.seabi@wits.ac.za, OR Adri Vorster at 011 717 3219 or email her at
adri.vorster@wits.ac.za. A summary of the research report will be send to PsyCad.

Your permission to conduct this study using data from PsyCad would be greatly appreciated.

Kind Regards
)
Melani Byrne Joseph Sdabi Adri Vorster
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APPENDIX D: Director Permission Form
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APPENDIX E: Ethical Clearance Certificate
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APPENDIX F: Informed Consent Form

For office use only

| Informed Consent Form Numb

>

UNIVERSITY
JOHANNESBURG

Centre for Psychological Services and Career Development (Ps CaD

Client/ Parent / Legal Guardian’s Agreement to Intervention
Consent Form

Full Name of Client / Parent / Legal Guardian:

Full Name of Child (if applicable): [Male | | Female | ]

Address of Client / Parent / Legal Guardian:

Code:

Postal Address:

Code:

Contact Details:

Home Tel. Number: Cell Phone Number:,

E-mail Address:

Work Tel. Number:

Date of Birth of Client: ID Number of Client:

*Intern Psychologist/Psychometrist/Social Worker (please underiine the applicable title):

Name and Surname: HPCSA Registration Number:
Psychologist/Psychometrist or *Supervisory Psychologist/Psychometrist (please underline the applicable title):
Name and Surname: HPCSA Registration Number:

* An Intern Psychologist/Psyct ist/Social Worker works under the supervision of a R gi d Psychologist/Psych
Nature of the Intervention: Therapy D Psychological Assessment I:_l
Psycho-education D Parental Guidance D Career Counselling D

Benefits of TherapyICounselling'

Therapy/counselling can help a person to gain new understanding about his or her problems and to learn
new ways of coping with and solving those problems. Therapy/counselling can help a person to develop
new skills and to change behaviour patterns. Therapy/counselling can contribute to improved ability to
cope with stress and difficult situations and can increase understanding of self and others. It can also
facilitate existing resilience and resources of strengths.

| understand that it is important that | mention promptly any concerns or questions to
that | may have at any time during the process of therapy/counselling.

Psychological Assessment

Through the use of a variety of standard psychological assessment procedures the PsyCaD of the
University of Johannesburg (UJ) will attempt to answer the questions relating to this assessment. These
questions generally concern learning disabilities, academic functioning, career development, and
personality functioning or coping styles. Throughout the assessment process you have the right to inquire
about the nature or purpose of all procedures. You also have the right to know the assessment results,
interpretations and recommendations, within the limits of the ethical code for psychologists, and the
relevant legislation that governs the use of psychological assessment.

Page 10f 2
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Agreement for Evaluation and Placement
| hereby confirm that it is clear to me that the psychological assessment | am about to do, is done on
request of the UJ faculty to which | have applied. The information obtained will be used by the relevant
UJ faculty to assist them in their decision regarding my placement into the relevant programme.

Informed Consent
In knowledge and appreciation of the benefits and risks as made known to me by
and as reflected in this form, | hereby give
consent to participate in therapy/counselling/assessment for the sake of addressing

| further acknowledged that must obtain my informed
consent before changing or altering the nature of the intervention of psychological service provided to
me.

Confidentiality and Limits on Confidentiality
| have been advised by that all communications with me and all
records relating to the provision of psychological services to me are confidential and may not be
disclosed without my written consent. | have also been advised that the law places certain limits on the
confidential nature of the psychological service provided to me. | have been advised that typically these
limits on confidentiality may arise if percives that there is a risk of harm in
situations such as the following:

1. If | present an imminent danger to myself or others the law requires that steps be taken to prevent
such harm;

2. If a child is in need of protection a report must be filed with the appropriate agency or authority;

3. If a vulnerable adult is abused or neglected a report may be filed with the appropriate government
agency;

4. If a court orders the disclosure of records.

Availability of Confidential Informa‘ion
| hereby grant permission to the PsyCaD of the UJ the following:

1. To make use of relevant information (which shall remain anonymous and strictly confidential) for
research and training purposes, as well as for supervision purposes, where appropriate.

2. To make a video and/or audiotape recording during the course of therapy/counselling/assessment if
necessary. Said recordings are treated strictly confidentially and :anonymously, and | will be verbally
informed prior to such recordings.

3. To make use of relevant information to my own advantage where appropriate.

Please note that written reports are only sent to official institutions. These reports are not suitable for
court cases or appearances.

Waiver of Confidentiality
| understand that | have the right to confidentiality with respect to all communications with me and all
records relating to the provision of psychological services to me. However, with my signature below, |
waive my right to confidentiality in order to allow the PsyCaD of the UJ to release or discuss relevant
information  with
(full names of individual/s) for the following purposes:
| have been informed of the consequences of waiving the right to confidentiality.

Acknowledgement and Consent
| (Client/Parent/Legal Guardian) acknowledge that | have
had the opportunity to carefully read this document to ask, and have answered, any questions or
concerns | have about it or arising from it. | further acknowledge that | have read and understood the
information contained in this document.

Full Name of Client/Parent/Legal Guardian:

Signed: Date:
Client/Parent/Legal Guardian

Page 2 of 2
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APPENDIX G: ANOVA Summary Table IQ Scores

Sour ce df SS (%S F Pr ob
Bet ween 22 10769. 884
G oups (A 4 5666. 348 1416. 587 4.996 0. 0069

Subj ects w. g. 18 5103. 536 283. 530

Wthin Subjects 46 3502. 667

B Treatments 2 98. 203 49. 101 0. 654 0. 5259
A X Binter. 8 702. 440 87. 805 1.170 0. 3436
B XS wg. 36 2702. 024 75. 056

TOTAL 68 14272.551
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APPENDIX H: Schematic Representations of the Typesf Scatterplots of Correlational
Research
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APPENDIX I: Full Correlation Matrix
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:;;:i’ g"r‘:‘h:r ;::Ie Verbal \I\;::b-al vC co si NP sM MD PC BD MP FB D
PYE } 0.178 -0.043 0.039 -0.107 0.013 0.100 0.038 -0.158 0.066 0.205 20312 0.187 0.066 -0.085 0.272
t ; 0.829 0.196 0.177 0.493 0.059 0.461 0.173 0.733 0.301 0.959 1.505 0.872 0.305 0.391 1.293
b } 0416 0.847 0.861 0.627 0.954 0.649 0.864 0.472 0.766 0.348 0.147 0.393 0.764 0.700 0.210
MYE } 0611 0371 0.658 0.255 0.468 0.032 0576 0177 0.254 0516 0.538 0.681 0.273 0305
t } 3.539 1.830 4.001 1211 2424 0.146 3.230 0.824 1.203 2.759 2.924 4.267 1.303 1.467
b } 0.002 0.082 0.001 0.239 0.024 0.885 0.004 0.419 0.243 0.012 0.008 0.000 0.207 0.157
Full_scale } 0.866 0.765 0.381 0.849 0.602 0.690 0.593 0.377 0.504 0.782 0.766 0.430 0.517
t } 7.926 5.448 1.887 7.377 3.456 4368 3.379 1.865 2675 5.745 5.459 2.182 2.768
P ; 0.000 0.000 0.073 0.000 0.002 0.000 0.003 0.076 0.014 0.000 0.000 0.041 0.012
Verbal } 0.364 0.477 0.901 0.784 0.657 0.712 0.348 0.140 0.541 0.532 0.105 0.494
t - 1.793 2.487 9.510 5778 3.996 4.642 1.700 0.650 2.951 2.879 0.482 2.603
b } 0.087 0.021 0.000 0.000 0.001 0.000 0.104 0523 0.008 0.009 0.635 0017
Non_Verbal : -0.035 0.503 0.150 0.426 0301 0.279 0.764 0.759 0.815 0.725 0.346
t ; 0.160 2.668 0.694 2.158 1.447 1.329 5.425 5.342 6.448 4.826 1.692
b } 0.874 0.014 0.495 0.043 0.163 0.198 0.000 0.000 0.000 0.000 0.105
vC } 0302 0.146 0337 0.229 0.076 0.039 0.272 -0.038 20.285 0.220
t } 1.449 0.677 1.639 1.077 0.348 0.179 1.293 0.176 1.365 1.033
P 0.162 0.506 0.116 0.294 0.731 0.859 0.210 0.862 0.187 0313
co } 0.590 0.597 0.644 0.239 0.248 0.613 0.653 0.229 0.487
t } 3348 3.406 3.854 1.130 1174 3.557 3.951 1.079 2557
b } 0.003 0.003 0.001 0.271 0.253 0.002 0.001 0.293 0.018
si : 0.383 0.448 0.273 -0.066 0.232 0.405 0.030 0.309
t ; 1.902 2.294 1.299 0.302 1.094 2.031 0.138 1.488
b } 0.071 0.032 0.208 0.766 0.286 0.055 0.891 0.152
NP } 0.268 0.181 0.435 0351 0534 0034 | 0471
t } 1274 0.843 2212 1718 2.893 0.154 2.444
P } 0216 0.409 0.038 0.101 0.009 0.879 0.023
M } 0.468 0.040 0.501 0.342 0.268 0.282
t } 2.427 0.181 2.655 1.670 1.274 1347
b } 0.024 0.858 0.015 0.110 0.217 0.192
MD : 0.261 0.349 0.192 0.207 0319
t } 1236 1.705 0.899 0.968 1.541
b ; 0.230 0.103 0.379 0.344 0.138
PC } 0.435 0.491 0313 0.406
t 2216 2.583 1510 2.038
P 0.038 0.017 0.146 0.054
BD } 0.632 0.528 0.326
t } 3.733 2.850 1.580
b } 0.001 0.010 0.129
MP - 0.451 0.348
t } 2318 1.702
b - 0.031 0.103
FB } 0.220
t 0.002
P 1.000
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