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4.3.3 HYPOTHESIS 2 

 

H2 propose that: There is a significant difference in the mean test scores achieved between 

different gender groups for numeric reasoning ability. The findings are reported below. 

 

Table 4.6 

T-test for Gender differences on Numeric Reasoning subtest 

 

Group Statistics 

 GENDER N Mean Std. Deviation Std. Error Mean 

NUMERIC  1(Males) 128 13.31 5.434 .480 

2(Females) 74 12.58 4.737 .551 

Independent Samples Test 

 

Levene's Test for 

Equality of 

Variances t-test for Equality of Means 

F Sig. t df 

Sig. (2-

tailed) 

Mean 

Differe

nce 

Std. 

Error 

Differe

nce 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

NUMERIC Equal 

variances 

assumed 

2.877 .091 .965 200 .336 .731 .758 -.763 2.226 

Equal 

variances not 

assumed 

  

1.00

1 

169.

817 

.318 .731 .731 -.711 2.174 

Independent Samples Effect Sizes 

 Standardisera Point Estimate 

95% Confidence Interval 

Lower Upper 

NUMERIC Cohen's d 5.190 .141 -.146 .427 

Hedges' correction 5.210 .140 -.145 .426 

Glass's delta 4.737 .154 -.133 .441 

 

Table 4.6 above presents the results of a student T-test conducted to equate the numeric 

reasoning ability totals for men and women. There were no noteworthy variances in totals for 

men (M = 13.31, SD = 5.434) and females (M = 12.58, SD = 4.737; t (200) = 0.965, p = 0.336, 

two-tailed). The size of the variance in the averages (mean difference = 5.19% CI: -0.146 to 

0.427) was negligible (Cohen's d = -0.141). 
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Based on the outcomes of the information, this hypothesis is rejected, as there is no noteworthy 

proof that there are inconsistencies in the averages of the different genders for numeric 

reasoning ability. 

 

4.3.4 HYPOTHESIS 3 

 

H3 propose that: There is a noteworthy variance in the average test totals achieved between 

diverse ethnic groups for verbal reasoning ability. 

 

For this hypothesis, we compare the average totals for multiple groups, because the data has 

four race categories, therefore we use the analysis of variance (ANOVA). The one-way analysis 

of variance comprises an independent variable with different levels matching different groups 

or conditions. In this research, we compare the different race groups’ achievements on the 

verbal reasoning ability subtest, which have one factor (race) with four categories (White, 

Black, Coloured and Asian). ANOVA compares the variability in test scores between the 

diverse groups with the inconsistencies within each of the groups. An F ratio is calculated and 

indicates if there are more inconsistencies among the groups than there are amid each group, 

but does not indicate which groups differs. If the result is significant, the null hypothesis can 

be rejected (Pallant, 2011). The findings are reported next. 
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Table 4.7 

 

ANOVA analysis for Verbal Reasoning subtest 

 

Descriptives 

VERBAL   

 N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval for Mean 

Minimu

m 

Maxim

um 

Between- 

Compone

nt 

Variance 

Lower 

Bound 

Upper 

Bound 

1 (Black) 23 13.43 7.525 1.569 10.18 16.69 3 30  

2 (Coloured) 51 17.96 6.412 .898 16.16 19.76 6 34  

3 (Whites) 118 19.54 7.011 .645 18.26 20.82 3 34  

4 (Asians) 10 19.00 7.916 2.503 13.34 24.66 2 31  

Total 202 18.42 7.176 .505 17.43 19.42 2 34  

Mod

el 

Fixed 

Effects 
  

6.969 .490 17.45 19.39 
   

Random 

Effects 
   

1.534 13.54 23.30 
  

5.028 

Tests of Homogeneity of Variances 

 Levene Statistic df1 df2 Sig. 

VERBAL Based on Mean .173 3 198 .915 

Based on Median .216 3 198 .885 

Based on Median and with 

adjusted df 

.216 3 192.030 .885 

Based on trimmed mean .178 3 198 .911 

ANOVA 

VERBAL   

 Sum of Squares df Mean Square F Sig. 

Between Groups 734.371 3 244.790 5.040 .002 

Within Groups 9616.862 198 48.570   

Total 10351.233 201    

Robust Tests of Equality of Means 

VERBAL   

 Statistica df1 df2 Sig. 

Welch 4.302 3 33.012 .011 

Brown-Forsythe 4.564 3 48.755 .007 

a. Asymptotically F distributed. 
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Eta squared  =   Sum of squares between groups 

Total sum of squares 

= (734,371) 

 (9616, 862) 

= 0,076 

 

Table 4.7 shows the results of a one-way between-groups ANOVA performed to examine the 

influence of race on the achievement of verbal reasoning ability, as reported by the CRTB2 

Test. Members were divided into four groups in keeping with their race (Group1: Black; Group 

2: Coloured; Group 3: White and Group 4: Asian). There was a statistically significant 

difference at the p < 0.05 level amid verbal reasoning scores for the four race groups: F (3, 198) 

= 5.040, p = 0.002. Regardless of attaining statistical significance, the real difference in average 

scores between the groups was not large. The impact of the sample size was calculated utilizing 

the eta squared, which was 0.076. Post-hoc evaluations using the Tukey HSD test showed that 

the average score for Group 1 (M = 13.43, SD = 7.525) was meaningfully different from Group 

3 (M = 19.54, SD = 7.011). Group 2 (M = 17.96, SD= 6.412) and Group 4 (M = 19.00, SD= 

7.916) did not differ meaningfully from either Group 1 or Group 3. 

 

Based on the findings of the data, this hypothesis is accepted.  

 

4.3.5 HYPOTHESIS 4 

 

H4 suggests that: A noteworthy difference in the average test scores achieved among the 

different race groups for numeric reasoning ability. The findings are reported next. 
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Tables 4.8 

 

ANOVA analysis for Numeric Reasoning subtest 

 

Descriptives 

NUMERIC   

 N Mean 

Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval for Mean 

Minim

um Maximum 

Between- 

Component 

Variance 

Lower 

Bound 

Upper 

Bound 

1 (Black) 23 9.70 5.243 1.093 7.43 11.96 2 20  

2 (Coloured) 51 12.20 4.617 .647 10.90 13.49 2 20  

3 (White) 118 13.88 5.020 .462 12.97 14.80 3 25  

4 (Asian) 10 15.20 6.408 2.026 10.62 19.78 5 23  

Total 202 13.04 5.189 .365 12.32 13.76 2 25  

Mo

del 

Fixed 

Effects 
  

5.020 .353 12.35 13.74 
   

Random 

Effects 
   

1.173 9.31 16.78 
  

2.974 

Tests of Homogeneity of Variances 

 

Levene 

Statistic df1 df2 Sig. 

NUMERIC Based on Mean .894 3 198 .445 

Based on Median .779 3 198 .507 

Based on Median and with 

adjusted df 

.779 3 189.675 .507 

Based on trimmed mean .878 3 198 .453 

 

ANOVA 

NUMERIC   

 Sum of Squares df Mean Square F Sig. 

Between Groups 423.751 3 141.250 5.606 .001 

Within Groups 4988.848 198 25.196   

Total 5412.599 201    

Robust Tests of Equality of Means 

NUMERIC   

 Statistica df1 df2 Sig. 

Welch 4.963 3 32.740 .006 

Brown-Forsythe 4.718 3 39.876 .007 

a. Asymptotically F distributed. 
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Eta squared  =   Sum of squares between groups 

Total sum of squares 

= (423,751) 

 (4988, 848) 

= 0,085 

 

Table 4.8 shows the results of a one-way between-groups ANOVA performed to examine the 

influence of race on the achievement of verbal reasoning ability, as reported by the CRTB2 

Test. Members were divided into four groups in keeping with their race (Group1: Black; Group 

2: Coloured; Group 3: White and Group 4: Asian). Statistical significance at the p < 0.05 level 

was found in verbal reasoning totals for the four race groups: F (3, 198) = 5.606, p = 0.001. 

Regardless of the statistical significance, the real difference in average scores across the groups 

was not large. The power of the sample size was calculated using eta squared, which was 0.085. 

Post-hoc evaluations using the Tukey HSD test showed that the average score for Group 1 (M 

= 9.70, SD = 5.243) was meaningfully different from Group 3 (M = 13.88, SD = 5.020). Group 

2 (M = 12.20, SD= 4.617) and Group 4 (M = 15.20, SD= 6.408) did not differ meaningfully 

from either Group 1 or Group 3. 

 

Based on the findings of the data, this hypothesis is accepted. 

 

4.3.6 HYPOTHESIS 5 

 

H5 suggests that: A relationship between age and both verbal and numeric reasoning ability 

exists.  

 

Although the data of this research did not have age included for all the respondents, 57 

respondents included their age and completed both the numeric and verbal subtests, therefore 

a correlation study is included to establish whether a relationship exists between the age of the 

respondents and the verbal and numeric reasoning ability test scores achieved. The Correlation 

coefficient (r) obtained by conducting the Pearson’s product-moment correlation provides a 

quantitative synopsis of the trend and the power of the linear relationship between two 

variables. Correlations range from –1 to +1. The mathematical symbol in front indicates 

whether there is a positive relationship (an increase in one variable increases the other) or an 

opposing relationship (an increase in one variable decreases the other). The magnitude of the 

absolute value, irrespective of the symbol, gives insight into how strong the relationship is. A 
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perfect correlation of 1 or –1 shows that the value of one variable can accurately be calculated 

by knowing the value of the other variable, whereas a correlation of 0 shows that variables are 

unrelated. The statistical significance of r is also provided (Pallant, 2011). The findings are 

reported next. 

 

Table 4.9 

 

Correlation analysis for Numeric and Verbal Reasoning subtest 

 

 Correlations 

 NUMERIC VERBAL AGE 

NUMERIC Pearson Correlation 1 .537** -.215 

Sig. (2-tailed)  .000 .108 

N 202 202 57 

VERBAL Pearson Correlation .537** 1 -.114 

Sig. (2-tailed) .000  .398 

N 202 202 57 

AGE Pearson Correlation -.215 -.114 1 

Sig. (2-tailed) .108 .398  

N 57 57 57 

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

 

Table 4.9 presents the outcomes of the relationship between the age of the members and the 

reported totals of both the verbal and numeric reasoning subtests, as calculated by the CRTB2 

test that was examined using the Pearson’s product-moment correlation coefficient. Initial 

investigations were conducted to guarantee no violation existed regarding the rules of 

normality, linearity, and the homogeneity of variance. There was a strong, positive relationship 

between verbal reasoning ability, r = 0.537, and numeric reasoning ability, r = 0.537, n = 57, p 

< .0005, with older age groups scoring lower on the verbal and numeric subtests. Both 

correlation coefficients are significant at the 90 percent confidence level. 

 

The results, therefore, indicate that hypothesis can be accepted. There is enough proof to 

propose that a relationship exist and that older people scored lower on both verbal and numeric 

reasoning test. 
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4.4 CONCLUSION 

 

This chapter reported the outcomes of processing the data. The results were displayed in tables 

and graphically and briefly explained what the different values were. The results reported 

statistically significant findings for the race, gender, and age groups that scored differently on 

the CRTB2 test battery. In Chapter five, the researcher will discuss the results and the outcome 

of the study and the confines of the research. Recommendations about the study will be given 

for upcoming studies and to the organisation and will be explored during the final section. 
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CHAPTER FIVE  

 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS  

 

5.1 INTRODUCTION  

 

The primary object of this research is to analyse the secondary data from a retail company and 

explore the various relationships to facilitate understanding if any variances exist among the 

groups that completed the CRTB2 test battery. In this section of the research, the findings are 

discussed by unpacking the findings of the results of the previous chapter and comparing and 

relating the views of other existing research findings and theoretical concepts. This chapter 

concludes with recommendations for future research and for the organisation. 

 

5.2. DISCUSSION OF RESULTS 

 

5.2.1 DESCRIPTIVE STATISTICS 

 

The results of this research study reported the descriptive statistics first, and a summary of the 

biographical information is provided. When analysing and comparing the data and the graphs 

for the male and female participants on the verbal reasoning subtest, it can be seen that the 

mean for both the males and females are very similar, with females having a slightly higher 

mean than that of the males, and that both genders' means are very close to the population 

mean. However, when comparing the average totals of the various race groups on verbal 

reasoning, a much lower score is achieved by the Black race group, which is also lower than 

the population average. A similar pattern is noticed with the numeric reasoning subtest where 

the mean scores for males and females are reasonably similar, however, differences were 

noticed across the racial groups, with the Black group scoring the lowest amongst the race 

groups and lower than the population mean score. 

 

From the data it can be observed that midpoints of the gender groups are similar to each other 

for both the verbal and numeric reasoning subtests and that there is not as much difference 

between the midpoints of the race groups, but the Black race group has achieved markedly 

lower midpoints for both the verbal and numeric reasoning subtests than the other race groups. 
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For both the verbal reasoning and numeric reasoning subtests, the mode for females was much 

lower than that of males. From the values reported, it can be seen that there is markedly lower 

scoring achieved by the Black race group when compared to the other race groups for both the 

numeric and verbal reasoning subtests. 

 

The Kolmogorov-Smirnov statistic allows for the evaluation of the regularity of the spread of 

test totals to provide a more accurate interpretation of whether the data is normally distributed 

or dispersed (Pallant, 2011). The Kolmogorov-Smirnov statistic for the different gender, age 

and race groups are more than the 0.05 statistical significant level, which indicates that the 

distributions are normal. The bell-shaped curve of the histogram reflects this. These tests were 

conducted to inspect the variables for any irregularities in the assumptions that underpin the 

statistical techniques that were used and to answer the research questions.  

 

The next subsections will address the results generated by the inferential statistical 

investigation that was conducted regarding the hypotheses, before discussing the limitations of 

the results, recommendations, and conclusion. 

 

5.2.2 INFERENTIAL STATISTICS  

 

5.2.2.1 GENDER DIFFERENCE EFFECT ON VERBAL AND NUMERIC REASONING 

SUBTESTS 

 

The first two hypotheses proposed that there is a noteworthy difference in the average test totals 

achieved across different gender groups for verbal and numeric reasoning ability. This research 

study used T-tests to equate the average scores of the gender groups, which consisted of 128 

males and 74 females on each subtest. The findings confirmed no noteworthy differences in 

the average totals for men and women on either verbal or numeric subtests and the size of the 

variances in the averages, as seen by Cohen's d statistic, confirmed that the difference was 

negligible. Based on these findings, the hypotheses were rejected, as no significant differences 

were found. 

 

Research conducted by Spelke (2005) found that research offers indications that mathematical 

and scientific skills develop from a collection of biologically constructed reasoning 

capabilities, are shared by men and women. These capabilities allow men and women to 

http://etd.uwc.ac.za/



71 
 

cultivate an equal flair for mathematics and science. This study, therefore, concurs with the 

findings of this research. 

 

Ramírez-Uclés and Ramírez-Uclés (2020) conducted a study on students that were chosen to 

join a mathematical talent stimulus project after completing a difficult problem-solving test. 

They administered two instruments: the Differential Aptitude Tests-Space Relations (DAT-

SR) and the Primary Mental Abilities-Space Relations (PMA-SR) test. The findings were that 

no measure considered showed differences across the males and females in either test. 

Similarly, this study also concurs with the findings of this research. 

 

A validation study that was conducted on the GRT2 test in South Africa by Abrahams et al., 

(2012) found significant differences across gender groups, with men achieving higher scores, 

and that the test appears to exhibit a predictive bias for language, race, and gender, specifically 

for the numeric reasoning subtest. It is recommended that care is taken when interpreting test 

results due to the differences across gender groups and language groups. These findings are 

thus contrary to the findings of this research in terms of gender differences. 

 

Steegh, Höffler, Keller, and Parchmann (2019) led the research which evaluated whether 

mathematics and science competitions assist with the impartial promotion of female and male 

interests. Achievement by men and women at fairs were comparable, but men outperformed 

women candidates at the Olympiads with the least variances seen in the biology Olympiad. 

 

Arendse (2021) conducted a validation study of the newly developed English Comprehension 

Test battery to investigate gender discrimination in cognitive testing. Not only did the findings 

of this research contradict the belief held that females are better at the verbal task than males, 

but in addition, it highlighted that language caused differential performance in assessments in 

the multi-cultural setting of South Africa. 

 

The study conducted on the achievement of Grade Twelve learners from the Western Cape 

Province by Letsoalo (2018), found that female learners scored significantly higher, at least 

0.45% more than male learners. The findings from the study therefore suggests that females 

achieve higher academic results in the Western Cape Province than their male counterparts. 

According to this study even though the differences are not large and significant, females 

scored higher than males. 
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A meta-analysis conducted by Voyer and Voyer (2014) on gender differences in scholastic 

achievement produced findings that a female advantage exists, and was most pronounced for 

language courses and least for math courses. This study showed the existence of a steady female 

advantage in scholastic achievement. 

 

A study conducted on Grade 9 learners at a private school in the Philippines by Mingoa and 

Abocejo (2021), found a robust relationship between reading understanding and science 

achievement of females and males with reasonable direct correlations noted among the 

learners’ academic aptitude related to verbal skills, mathematical skills, logical-reasoning 

skills, and visual manipulative skills. Science achievement statistically differed between males 

and females and the female students’ achievements were superior to their male colleagues in 

science. 

 

Stoet and Geary (2013) analysed one decade of data that included the maths and reading 

accomplishments of almost 1.5 million 15-year-olds across 75 countries. The results were 

collected by the Programme for International Student Assessment (PISA). Their study report 

that across nations, boys fared better than girls in maths but were worse than girls in reading. 

The results between the different gender groups in reading were three times larger for 

mathematics. Furthermore, results between the different groups in mathematics were steady 

and intensely inversely correlated with the reading results of the different genders. 

 

Petersen (2018) conducted a meta-analysis of gender differences in verbal achievement on the 

United States State Performance Assessments. The data represents more than 10 million United 

States scholars between Grades 3 and 11. The outcomes show a minimal gender difference that 

favors girls for verbal achievement overall (d = 0.29).  

 

A published doctoral thesis by Reilly (2019) conducted a meta-analysis across a broad range 

of gender differences in cognitive ability. The findings of research in similar areas of gender 

differences on aptitude test varies, with some research finding that females score higher, other 

research findings holding that males score higher, and research suggesting that the gap is 

narrowing. It is notable that the generalisability of most of the research is limited due to sample 

size and concludes that eliminating gender differences still has a long way to go. More studies 

are required to understand the things that contribute to these differences.  
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Even though no significant differences are noted between genders from this research, what is 

demonstrated by all these studies is that often, either some differences are found and that either 

a male or female advantage often exists. Despite the findings of this research, the researcher 

agrees with the sentiment of Reily (2019), which is that whether gender scores are higher or 

lower on a test should not be the focus. The focus should be that if these differences do exist, 

the need for more generalisable research is amplified in this area to address and eliminate the 

causes of these differences.  

 

5.2.2.2 RACE DIFFERENCE EFFECT ON VERBAL AND NUMERIC REASONING 

SUBTESTS  

 

The next two hypotheses proposed that a noteworthy variance in the average test totals is 

achieved between the different race groups for verbal and numeric reasoning ability. This study 

used the one-way between-groups ANOVA to compare the influence of race on the 

performance of both numeric and verbal reasoning ability subtests and conducts the 

comparison for more than 2 groups. The findings were that there was a statistically significant 

difference at the p < 0.05 level for race groups on both the verbal and numeric subtests, that 

the average totals were meaningfully different between the Black and White groups, and the 

other race groups showed negligible differences on both the verbal and numeric subtests.  

 

We, therefore, accept the hypothesis, which is that there are noteworthy differences in the 

average test totals for different race groups on both the verbal and numerical reasoning subtests.  

 

The finding concurs with similar research that was conducted in South Africa for an aptitude 

test. A study conducted by Abrahams et al., (2012) found using the General Reasoning Test 

Battery subtests that English-speaking persons had a lead over non-English-speaking persons. 

Women were disadvantaged concerning their numerical reasoning test totals and lastly, that 

evident mean score variances were observed between the Black and other groups. However, 

due to limitations such as sample size, a definite sanction about the bias and fairness of the 

GRT2 was not given for that specific study. 

 

Rushton and Jensen (2005) conducted a literature study that covered 30 years of ethnic group 

differences in cognitive skills. It found that a 1,1 standard deviation difference in the “IQ” 

scores achieved between Black and White Americans are not in empirical dispute. The question 
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remains whether these inconsistencies in “IQ” scores are linked to social, economic, and 

cultural factors, or other factors that contribute to these differences. Since the question is so 

complex, it is unlikely that one study will be able to answer the question but instead review the 

independent evidence produced by the various studies conducted (Rushton & Jensen, 2005). 

 

Another recent study by Cockcroft et al., (2015) compared the performance of multilingual 

South African university students, which were classified in the low socioeconomic class, to the 

performance of British university students, who were monolingual and classified in the high 

socioeconomic class on the WAIS-III test battery. The WAIS-III test battery is the most 

frequently used intelligence test in South Africa. This study was explicitly conducted because 

the socioeconomic conditions in South Africa have changed over the past 20 years after the 

abolishment of apartheid. The primary outcome of this study was that most subsets of this test 

battery hold cross-cultural biases and challenge the opinion that the non-verbal test is culturally 

fairer than the verbal test. This study further demonstrates the disparities in South Africa are 

not only attributed to race, but also other conditions, such as socioeconomic conditions. 

 

In South Africa, race is one of the variables deemed to affect performance on cognitive ability 

tests, but variables such as language, culture, and socioeconomic conditions are also deemed 

to contribute to these differences. A recent study by Cockcroft, Bloch, and Moolla (2016) 

assessed the verbal functioning of school-beginning children in South Africa from diverse 

socioeconomic backgrounds. Even though this research study does not look at the adult 

population of South Africa, an outcome of this study was that socioeconomic status accounts 

for considerable variance in the vocabulary measures amongst the different race groups. 

 

South African studies conducted using various psychometric tests by Lynn and Owen (1994); 

Lynn and Vanhanen (2002); Owen (1992); Skuy, Schutte, Fridjhon, and O’Carroll (2001) 

found that the mean scores of these studies showed lower mean scores than the studies that 

were done in the United States of America. It observed that the size of this difference was 

between 1 and 2 standard deviations. Furthermore, it found that studies investigating the 

difference of “g” between groups found a 2 standard deviation difference between Blacks and 

Whites (Rushton & Jensen, 2005). 

 

The unanswered questions and debates of many studies of whether these differences in “IQ” 

scores or intelligence between different race groups are hereditary or related to genetics, social, 
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economic, and cultural factors remain a debate in social science. Some opinions ascribe these 

differences to the differences in opportunity structures that some are afforded and others are 

excluded from. Access to these opportunity structures does not guarantee upward-mobility but 

increases the likelihood that pathways may be presented. People from wealthier backgrounds 

are more likely to be afforded educational opportunities of their choice than low-income 

groups. In South Africa, the past disparities and unequal opportunities, such as the quality of 

education in lower-income areas, different languages, and disparities could all likely contribute 

to these differences existing. Most of these research studies conducted in South Africa do not 

conclusively attribute a specific factor that accounts for these differences between race groups 

or gender groups due to the complexity of isolating specific factors (Arendse, 2021; Cockcroft 

et al., 2015; Cockcroft et al., 2016; Krieg, 2014). 

 

5.2.2.3. AGE DIFFERENCE EFFECT ON NUMERIC AND VERBAL REASONING 

SUBTESTS  

 

The final hypothesis proposed that there is a relationship between age and verbal and numeric 

reasoning ability. This study conducted a Pearson’s product-moment correlation analysis and 

found a robust, positive correlation between verbal reasoning (r = 0.537) and numeric reasoning 

(r = 0.537). The older age groups scored lower on the verbal and numeric subtests. Both 

correlation coefficients are significant at the 90 percent confidence level (p <0.005). However, 

the sample size for this test was limited (n=57) because not all the ages of the participants were 

captured. 

 

The positive, mathematical symbol of the correlation coefficient refers only to the trend of the 

relationship, not the power of the relationship. The power of the correlation is determined by 

how close the correlation value is to 1. This study suggests that a powerful relationship exists 

between age and the mean scores of both the verbal and numeric ability subtests, with older 

people scoring lower on both subtests. Furthermore, the level of statistical significance does 

not indicate how strongly the two variables are associated, but rather it indicates the level of 

confidence we could have in the results, which is 90% in this case (Pallant, 2011). For these 

reasons, we, therefore, accepted this hypothesis as the results indicate that older people scored 

lower on both verbal and numeric reasoning subtests. 
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A few studies have been conducted in academic settings such as at universities or high schools 

to look at the effective predictability of various aptitude test used for selection, but not 

necessarily explored the impact that age have. A study by Ebenuwa-Okoh (2010) examined the 

influence of age on academic performance among undergraduates but determined that age was 

not a noteworthy forecaster of academic success. 

 

A study conducted by Munukka, Koivunen, von Bonsdorff, Sipila, Portegijs, Ruoppila, and 

Rantanen (2021) monitored differences in the cognitive performance of two cohorts over 28 

years. The study reported statistically significant differences in the cognitive ability tests and 

that the later-born cohort performed superior in all the tested outcomes. They concluded that 

their study provides robust proof that cognitive performance is superior in the more recent 

cohorts of older people than their counterparts that were tested 28 years earlier. 

 

There is not enough research that specifically investigates the effect of age on cognitive test 

performance. Even though this scarceness makes it challenging to support the results of the 

current study, it is worthwhile to note that similarities exist between the findings of this 

research and that of the cohort study. This study also found that older people scored lower, 

even though the context of these two studies differs. Much of the age-related cognitive studies 

were conducted in the medical sector, but those studies predominantly relate to neuroscience 

and will not necessarily illustrate or negate whether age differences have an impact on 

cognitive test performance. Much more research is required in this area. 

 

5.2.2.4 SUMMARY OF RESULTS 

 

This research presented the results of a series of statistical analyses that were conducted on the 

mean scores that were achieved on both the verbal and numerical reasoning subtests of the 

CRTB2 test battery. Other research could not be sourced that examined the statistical 

differences of the mean scores on the CRTB2 test battery; therefore it remained unexplored 

until now. No significant differences were found in the mean scores of the gender groups on 

either the verbal or numeric subtests. Probably the most significant contribution of this research 

is that a statistically significant difference was found between the race groups on both the verbal 

and numeric subtests, with the Black group scoring significantly lower than the White and other 

race groups on both the verbal and numeric subtests. A strong correlation was found between 
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the different age groups, with the older age groups scoring significantly lower on the verbal 

and numeric subtests.  

 

The outcomes of this study have repercussions for both research and practice of personnel 

selection and psychometric testing. This research implies that personnel practitioners should 

examine the selection procedures that they use, particularly, scrutinizing the validity, 

reliability, and bias of the test instruments, which they opt to include in their recruitment 

strategies. The outcomes of the research indicate that the CRTB2 is not a useful selection tool 

in the Retail industry, because of the significant differences in the average scores of the 

different races and age groups. The current study also highlighted the tension in South Africa 

between achieving equity in the workplace and increasing productivity. This debate has 

importance when it comes to the use of psychological tests as part of selection and recruitment 

strategies, as well as using and creating appropriate norms groups, to obtain a shortlist of 

candidates that are considered for development opportunities.  

 

Despite the limitations of this research, which will be discussed next with recommendations 

that are given; it is important to consider the results obtained in this study. Therefore, they 

should be regarded as provisional, until additional studies can be added. In closing, the 

researcher will also outline key areas where more empirical research is needed, as this research 

highlights and provides a compelling example of much more research needed. To better 

understand and disrupt inequality in psychological testing, and scrutinizing the various 

selection strategies used, and covers a broad stakeholder group. It also amplifies the demand 

for more consistent recruitment standards. 

 

5.3. LIMITATIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH  

 

5.3.1 LIMITATIONS OF THIS RESEARCH STUDY 

 

Although this research achieved its goals and objectives and will add to the existing knowledge 

and information in this research area, a few limitations were encountered. 

 

The sample consisted of the total raw scores of the secondary data and the size of this research 

depended on the secondary data that was available and was specific to the retailer based in 
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Western Cape. Therefore, the extent to which the findings of this study can be generalised 

should be limited to similar populations. 

 

The geographic region of the sample is reported as Western Cape because the head office of 

the retail company is based in this province of South Africa. However, the individuals that 

participated in this psychometric testing may have hailed from other provinces, as the retail 

company operates across South Africa, but the physical residential addresses of the participants 

were not recorded as part of the database information. It restricts the generalisability of this 

research, even though a large sample size was used. 

 

The research study used convenience sampling as this data was easily available to the 

researcher but not all the data points had age groups, therefore, the findings related to age 

should only be limited to this population or similar sample groups. Furthermore, due to the 

convenience sample used, the researcher had no control for the group categorisation of the data 

as these were inherent due to the reporting requirements in terms of the labour laws of South 

Africa. 

 

A limitation of the data is that not all the job titles or job grades were available for all the data 

points as well as not all the age groups of the respondents were captured. Therefore, these 

parameters are excluded in the data analysis performed on the sample, and only information 

where respondents completed both the verbal and numeric reasoning subtests of the CRTB2 

test battery are used to conduct the data analysis. 

 

Due to available information provided by the company, the data for this study reported only 

the overall raw scores achieved on each of the verbal and numeric reasoning subtests and did 

not include the scores per item for both tests. Raw scores are the added total of the correctly 

answered responses that an individual achieved on the test before any statistical conversions 

are done. These scores are limited and do not provide an accurate comparative reflection 

between individuals because the level of difficulty for each item of the test may differ. 

Therefore, caution should be used and this should be considered when interpreting and 

generalising the results. To have a more generalisable view, it would require the use of each 

item score so that it can be seen if there are any significant differences on any specific items in 

each of the tests (Arendse, 2021; Salkind, 2010). 
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Due to the sample nature, the statistical analysis conducted in this study was limited to what 

the data allowed. More complex and other statistical analyses, such as factor analysis could not 

be conducted, as the raw scores available are the overall scores and not the score per item. 

 

Other research could not be sourced that used the CRTB2 test instrument. Therefore, direct 

statistical comparisons for significant results were not directly comparable with other South 

African studies, but with it could at least be compared to those studies that used similar test 

instruments. 

 

5.3.2 RECOMMENDATIONS FOR THE FUTURE  

 

Notwithstanding the observed limitations of this research, it should not detract from the quality 

of these research findings and the contribution that this research is adding to the knowledge 

repository and this field. It is much needed not only in South Africa but can also assist 

international researchers in this area of research. It would add value if additional studies can 

be added that specifically investigates the CRTB2 test battery to determine whether a consensus 

of the findings and views can be achieved across different industries and regions. 

 

Various reasons could contribute to the differences in mean scores among different groups. 

Several researchers have pondered the issue of the existence of a relationship between the 

quality of education and the level of achievement on cognitive tests. It appears that there is a 

necessity for further research on the fairness of local selection practices and the various factors 

that shape the differences in average scores. Other studies demonstrated that race, education, 

language, and understanding of English were the primary factors influencing test achievement 

(Arendse, 2021; Cockcroft et al., 2015; Cockcroft et al., 2016; Foxcroft & Aston, 2006; Owen, 

1992; Skuy et al., 2001). The demand for more decisive advice regarding the fairness of using 

the GRT2 within the selection process should be investigated (Abrahams et al., 2012). The 

same should be done for the CRTB2 test to understand what causes these mean differences, 

and will simultaneously help to determine the fairness in local selection processes. 

 

Due to the outcomes of this study, which indicate a significant difference, more research could 

explore the cause of these differences. It will be especially useful if these studies are conducted 

on South African audiences and include the age of the participants so that more generalisable 

evidence can be produced. This will be helpful to not only understand whether mean 

http://etd.uwc.ac.za/



80 
 

differences exist, but will be helpful to streamline as well as standardise selection policies and 

reconsider the recommended tests that could be used to remove any possible biases that may 

exist. 

 

The researcher had to rely on the statistical information supplied in the test manual of the 

CRTB2 test. More published research that uses the CRTB2 test in South Africa will be 

welcome and will assist the literature reviews where similar test instruments were used. More 

sectors that are using the CRTB2 test for selection should publish research that may have been 

conducted, as it will be helpful to compare if similar findings or trends in the data can be 

observed. 

 

Statistically significant results should give the organisation pause to interrogate the validation 

study that was undertaken by the test publisher, especially since the practice of using the 

recommended cut-off scores is used by the organisation as part of its selection strategy. 

Alternatively, a separate validation study should be undertaken to ensure that the test 

instrument complies with the labour law requirements of South Africa, which need tests to be 

valid, reliable, and fair. If possible, a factor analysis of the items of the CRTB2 test and a 

confirmatory reliability analysis of at least the race group differences should be conducted, and 

endorse whether these factor structures agree with the predominant factor structure and the 

repeatability of the CRTB2 test totals. 

 

Using cut-off scores is similar to benchmarking the achievements of the candidates and 

comparing them to a control group. The concern of norming or re-norming psychological tests 

is a contentious issue because it may exclude or discriminate against certain groups. It 

necessitates vigilant deliberation of all the relevant factors and should consider including 

influences such as age, education, gender, and race. These should be done during and in 

conjunction with standardisation and validation studies during test development, and the 

outcomes should be encompassed in the test manual (Arendse, 2021; Foxcroft, 2011; Paterson 

& Uys, 2005). 

 

Given the impact of development initiatives in South African organisations, selection and the 

range of functions linked to using psychometric tests can be useful if organisations can optimise 

the predictive worth of testing that is embraced (Carless, 2009).  
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This study concurs that it is important that tests are meticulously investigated for their cross-

cultural relevance before using them in multicultural settings. Therefore, as a suggestion for 

future research, it is recommended that new studies should examine the usage and relevance of 

the type of selection test batteries that are used by different organisations, and comparisons are 

made across different industries so that it can assist with best practice recommendations for 

companies. Companies should also take accountability to review and decide on the 

acceptability of the selection methods that they use. 

 

The selection policies of companies should be reviewed and emphasis must be placed on the 

inclusion of the results of research that the company has undertaken that focused on the 

perceived fairness of its selection tools that they elect to use. The apparent fairness of the 

selection decisions regarding equal opportunity and impartiality should also be pondered. In 

South Africa, this could easily be incorporated as part of current legislation requirements and 

address the need that all organisations should be able to provide evidence of fair selection 

practices. Employment equity reports could also include this as a requirement for reporting the 

organisation's equity results. 

 

A larger sample that is accurately reflecting the geographic origin of the participants will allow 

for a larger geographical spread and could be more accurate and generalisable, especially for 

future research. 

 

This research calls attention to the constant call for nationwide engagement about a possible 

standardised selection process and constant research to gauge real practices in industries 

(Arendse, 2021; Clay, 2017; Foxcroft, 2011; Van der Merwe, 2002). Difficult conversations 

will need all stakeholders to review current practices and objectives, which include the explicit 

process by which selection committees make their decisions to accomplish the best conceivable 

consequences for applicants of all groups. 

 

Considering the restricted amount of studies, which show validity evidence for predicting 

success for the most recent version of the CRTB2 test instrument as a selection tool, there is 

still relevance for studies that can contribute extra insight into the predictive validity of the 

instrument. It may bolster the usefulness when undertaking selection decisions for development 

opportunities. Holistically, the importance of these findings deserves future research studies to 
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clarify the utility of the CRTB2 instrument as a selection tool for the development of diverse 

groups. 

 

5.4. CONCLUSION 

 

Progress was made in decreasing inequality, which includes gender disparities and racial or 

ethnic disparities; yet these inequalities remain a concern due to the past legacy, especially in 

South Africa or countries where these still seem apparent. This is due to a legacy of 

discrimination against different groups and the consequences are far-reaching if this perception 

remains. Researchers and registered psychologists need to collectively commit to 

understanding and counteracting this perception and be open to embracing new ideas about 

making psychological testing desirable and more acceptable. It may need a necessary mindset 

change to mitigate the effects of this perception. 

 

Summarizing the results of this research, it can be surmised that: (1) No noteworthy mean 

differences were observed across the different gender groups on either the verbal or numeric 

subtests of the CRTB2 test; (2) A statistically significant difference was proven for the average 

scores of the ethnic groups on both the verbal and numeric subtests of the CRTB2 test, with 

the Black group scoring significantly lower than the White and other race groups; (3) A strong 

correlation was established for the average scores of the different age groups, with the older 

people scoring meaningfully lower on the verbal and numeric subtest of the CRTB2 test.  

 

The study is finalized by remarking that while more studies are crucial, the current proof of 

this study principally supports the suggestion that aptitude tests that are used for selection in 

South Africa should be reviewed for inclusion in selection test procedures across industries and 

regions. It will relay relevant concerns about choosing more diverse, deserving candidates. The 

report highlighted that it is inappropriate for those involved in selection decisions to use 

standardised tests in isolation from other selection aids and to ensure that assessment tools have 

proven valid predictors of the aptitudes that they assess. 
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