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Abstract: Vocational aptitude and interest are the fundamental factors that education and career counsellors 

utilize to provide suggestions to clients. These concepts are often considered as separate constructs. However, 

aptitude and interest are interrelated and should both be considered when making career decisions. This study 

involved as many as 343 university students as participants. Two measurement tools were used: Employee 

Aptitude Survey (EAS) to measure aptitude and Self-Directed Search (SDS) Holland to measure vocational 

interest. The data were analyzed using canonical and Pearson product-moment correlation analysis. The findings 

show that there is a correlation between several types of interest and several types of aptitude. Vocational 

interest that has the strongest correlation with aptitude was the investigative interest, while the numerical 

aptitude test has the strongest correlation with interest. In the process of career decision-making, particularly for 

university students, both aptitude and interest must be taken into consideration, especially the investigative 

interest and numerical aptitude. 
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INTRODUCTION 

Cognitive ability and vocational interest are two essential measurement aspects used to see how 

an individual would differ with another (Pässler et al., 2015) as well as act as the primary source for de-

ciding on future career paths. However, people tend to see aptitude and interest as two unrelated factors. 

Ackerman and Beier (2003) stated that researchers and academicians tend to view cognitive ability, 

personality, and interest as entirely independent factors. As an implication, it becomes a challenge to 

implement knowledge regarding these factors practically. On other hand, reseacrh showed cognitive 

and non-cognitive aspect provide simultaneously role on academic performance (Handarini, 2019; 

Komarraju et al., 2013).  

Aptitude is described as the potential ability to reflect on one's chance to succeed in completing a 

task (Snow, 1992). Aptitude reflects a person's condition to reach various achievements and work 

optimally with the skills and capability that one owns. Aptitude measurement has continuously changed 

along with the development of the intelligence test. Initially, the design of the aptitude test saw 

cognitive ability as a single unity (Domino & Domino, 2006). Next, several aptitude battery tests were 

developed to measure various components that were also measured in an intelligence test, including 

other components that were mainly ignored back then, such as mechanical skills (Domino & Domino, 

2006). Leong (2008) exclaimed that the types of aptitude could be categorized into two major areas, 

namely cognitive and motor. The cognitive aptitude often measured is verbal, numerical, spatial, 

abstract reasoning, and comprehension ability. Motor ability usually measures motor coordination, 

finger dexterity, and manual dexterity. 

On the other hand, vocational interest is a topic that is not easily defined yet easy to learn (Silvia, 

2006). Vocational interest is defined as a pattern of likes, dislikes, and diversity regarding career-related 

activities or work (Lent et al., 1994; Silvia, 2006). The practical question that rises regarding vocational 
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interest is how to identify and measure it. Strong initially developed the vocational interest measure-

ment through the Strong Vocational Interest Blank for Men, based on likes and dislikes regarding 

various types of jobs. Gradually, studies about vocational interest could be separated into two focus: 

theoretical (i.e., the structure and development of aptitude, how aptitude influences other variables) and 

application (i.e., development of measurement tool and vocational interest implementation in 

counseling) (Silvia, 2006).   

Holland's theory has been a dominating vocational interest theory these past few decades (Silvia, 

2006). A study by Foutch et al. (2014) that used an application to identify publications found 1970 

reference citations for Holland's theory, and it continues to increase to 2318 publications in 2018 

(Kennelly et al., 2018). Those publications were divided into five areas: (a) theory application, (b) 

research and practice in a specific population, (c) tools and instruments to operationalize the theory, (d) 

RIASEC validity, and (e) specific population studies regarding ethnicity, disability, and social status. 

There are four basic principles that Holland used to develop the vocational interest theory (Holland, 

1985). The first assumption is that people's characteristics are divided into six types: Realistic, Investi-

gative, Artistic, Social, and Enterprising. Each of these types of personality shows a specific personali-

ty and behavior. The second assumption is the environment where one lives are also identified into six 

types of environment model. Third, the interaction between personality and environment could be 

predicted through past theories. The last assumption stated that some of the results of that interaction 

are vocational interest, vocational achievement and stability, choice of education, personal competence, 

and social behavior.   

The Holland theory, utilized to develop the SDS Holland, clearly state the overlap between cog-

nitive ability and aptitude. Holland claimed that vocational interest is not only measured based on the 

specific aptitude that a person has, but also his or her specific skills and competence (Holland, 1985). 

Several studies implemented this concept by correlating vocational interest with various psychological 

aspects such as personality (Ludwikowski, 2014), personality and intelligence (Ackerman & Beier, 

2003; Ackerman & Heggestad, 1997; Carson, 1998a), and aptitude (Arulmani, 2014; Carson, 1998a; 

Darcy & Tracey, 2003; Metz & Jones, 2013). Further, Lowman (1993) created a matric of the corre-

lation profile of Holland's vocational interest with several cognitive abilities. Unfortunately, all these 

studies were done in a Western context (i.e., America, Europe), and similar research has not been found 

in Indonesia between 2006 – 2016 (Kennelly et al., 2018).  

Other studies that used Holland's concept showed that there are overlaps between cognitive 

ability, personality, and vocational interest (Ackerman & Heggestad, 1997). A meta-analysis of 29 

studies done by Pässler et al. (2015) showed that there is a strong relationship between cognitive 

ability and vocational aptitude. They stated that cognitive ability predicts performance because it 

determines what could be done. Aptitude has the role of directing where those cognitive potentials 

would be invested. Thus, both factors are needed to optimize one's performance.  

Studies that investigate the correlation between SDS Holland profiles with cognitive abilities 

have used various measurement tools. Based on the meta-analysis by Pässler et al. (2015), seven studies 

used SDS Holland to correlate with PL-PQ, WAIS-R, BAB, WPT, APM, and ability battery. However, 

several of these aptitude tests are not available in the Indonesian language. One of the aptitude tests that 

has been adapted and widely used in Indonesia is the Employee Aptitude Survey (EAS). EAS has been 

used for more than 50 years in the career and recruitment counselling context (Leong, 2008) and has 

been claimed to provide a maximum validity per minute during test administration. This test has also 

been validated in various studies in the Indonesian context (Widiana, 2008, 2012). For that reason, this 

study aims to explore the relationship between vocational interest and aptitude in the Indonesian 

context using SDS Holland and EAS among university students.  

METHOD  

This study is a quantitative correlational design. Research participants were students of private 

universities in Yogyakarta from various study programs. The main inclusive criteria are that the partici-

pant has never done an aptitude or an interest test before. The total participants involved in this study 

were 343 people with demographic characteristics described in Table 1. Participants will be subjected 

to classical testing by trained testers, starting with EAS testing, which is directly followed by filling 

SDS Holland. A trained scorer does the scoring, which was then double-checked by the supervisor. 
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Table 1. The Distribution of Study Participants 

Demographic Data Frequency Percentage 

Sex   

Male 155 45.18% 

Female 188 54.82% 

Study Program   

Science 101 29.45% 

Social Science 242 70.55% 

Measurement Tools 

Aptitude measurement 

Employee Aptitude Survey is a multiple-aptitude battery that has been used widely in career and 

industrial assessment. EAS includes ten (10) individual subtests that measure different abilities and 

skills: verbal comprehension (EAS subtest 1), numeric ability (EAS subtest 2), visual pursuit (EAS  

subtest 3), visual speed and accuracy (EAS subtest 4), space visualization (EAS subtest 5), numerical 

reasoning (EAS subtest 6), verbal reasoning (EAS subtest 7), word fluency (EAS subtest 8), manual 

speed & accuracy (EAS subtest 9), and symbolic reasoning (EAS subtest 10). Psychometric analysis of 

the Indonesian EAS version reveals the reliability coefficient of each subtest range from .53 to .973 

(Widiana, 2008).  

Interest measurement 

The interest was measured using the Self-Directed Search – Holland (SDS-Holland), used to 

identify vocational interest as developed by Holland. This self-reported scale has 180 items divided into 

four parts that measure activity, vocational interest competence, and self-estimation in each of the 

following interest: Realistic (R), Investigative (I), Artistic (A), Social (S), Enterprising (E), Conventio-

nal (C). The total score of the vocational personality types (summary scale) can be achieved by adding 

all the scores from the sub-sections. The psychometric characteristics of the SDS-Holland were derived 

from the SDS Manual. The reliability of the scale ranged from .71 to .92 for the section scales and .87 

to .92 for the summary scale.  

Data analysis 

Canonical correlation analysis and product-moment correlation analysis were applied to explore 

the correlation between vocational interest and aptitude. Canonical correlation analysis investigates the 

degree of relationship between two sets of variables (Thompson, 1984). Canonical correlation is an 

appropriate statistical method to investigate the independent correlation among two or more variable 

sets (Stevens, 2009). It is because the method honors the reality that all the variables can interact with 

each other (Thompson, 2005). Canonical correlation analysis provides clear information about the most 

influential variable to another variable and size effect of each variable. The product-moment correlation 

was conducted to analyze the relationship of each subtest of EAS and the type of interests from SDS 

Holland in more detail.  

RESULTS AND DISCUSSION  

Results 

The resulting sample was relatively dominant in some interest types: 6.41% Realistic, 13.11% 

Investigative, 10.49% Artistic, 40.23% Social, 17.49% Enterprising, and 12.24% Conventional. Six 

functions were derived from the canonical correlation analysis, but only function 1 (one) was signify-

cant (Sig F = .000), which resulted in a 57.98% correlation between aptitude and interest (see Table 2). 

The remaining five functions were not significant, so it was not included in the subsequent statistical 

analysis.  

Further, the canonical weight coefficient shows the contribution of one variate to another. Table 

3 in column 1 shows that the dependent variable that influenced the correlation between interest and 

aptitude the most is Holland I, with a canonic weight score of -.82134. It is followed by Holland R, 

Holland S, Holland E., Holland E, Holland A and lastly Holland C.  
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Table 2. Function Derived from Canonical Correlation Analysis Between Aptitude and Interest 

Root No Eigenvalue Pct Cum Pct Canon Cor Sq Cor Sig. of F 

1 .22991        57.97850        57.97850          .43236          .18693 .000 

2 .09659        24.35907        82.33757          .29679          .08809 .172 

3 .02946 7.42993 89.76750 .16917 .02862 .875 

4 .02082 5.25100 95.01850   .14282 .02040 .893 

5 .01296 3.26734 98.28585 .11310 .01279 .886 

6 .00680 1.71415 100.00000 .08217 .00675 .812 

Table 3. Canonical weight score for vocational interest 

Variable Canonical Coefficient 

HOLLAND R .74508 

HOLLAND I -.82134 

HOLLAND A .09410 

HOLLAND S .17225 

HOLLAND E -.10155 

HOLLAND C -.08854 

The descriptive statistical analysis as shown in Figure 1 strengthened the canonical results. 

Whereby the investigative vocational interest achieved the highest mean score among the aptitude 

measured in seven of 10 EAS subtests.  
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Figure 1. Means of aptitude scores across vocational interest types 

Next, canonical weight measurements are used to measure the aptitude variables that most 

influence interest (see Table 4). The calculation results show that the most influential independent 

variable in the correlation between aptitude and aptitude is the EAS 2 variable (numerical ability) with a 

canonical weight of -.72616. This was followed by EAS 4, EAS 7, EAS 9, EAS 5, EAS 3, EAS 8, EAS 

10, EAS 1 and lastly EAS 6. 

Table 4. Canonical weight score for aptitude 

Variable Canonical Coefficient 

EAS1 .08452 

EAS2 -.72616 

EAS3 .20964 

EAS4 -.41862 

EAS5 .24247 

EAS6 -.05607 

EAS7 -.28893 

EAS8 .20826 

EAS9 -.25300 

EAS10 .15132 

Further, canonical loading was measured using the canonical correlation analysis. Canonical 

loading states the correlation between the variable and variate, in which variables combine in each 

canonical function and shows an interdependent trait and optimum relationship between variables. At 

this stage, only function 1 is seen to achieve canonical loading, because no other functions were found 

to be significant. Only variables that achieve a greater score than 50% would be included in the analy-

sis. Table 5 depicts that only Holland I (64.8%) and Holland R (59.9%) achieve a score greater than 
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50% in the vocational interest variable. Meanwhile, on the aptitude variable, EAS 2 (77.7%) and EAS 4 

(59.1%) have the highest loading. Negative values on canonical loading indicate an inverse relationship 

with their respective variates. Based on canonical loading calculations, it is known that realistic and 

investigative interests have opposite characteristics. Further results show that individuals with realistic 

interests tend to get low scores on numerical aptitude and visual speed and accuracy, in contrast to 

investigative interests that tend to get high scores on both aptitudes. 

Table 5. Canonical loading measurement 

Variable Function 1 

HOLLAND R .59938 

HOLLAND I -.64881 

HOLLAND A .15374 

HOLLAND S .02290 

HOLLAND E .12757 

HOLLAND C -.17009 

EAS 1 -.19510 

EAS 2 -.77796 

EAS 3 -.01549 

EAS 4 -.59120 

EAS 5 -.02809 

EAS 6 -.35938 

EAS 7 -.40425 

EAS 8 -.05141 

EAS 9 -.28872 

EAS 10 .09811 

Calculation of correlations between variables used Pearson correlation analysis to see more de-

tailed relationships between variables. This calculation shown in Table 6 indicates that Realistic interest 

correlates with aptitude expressed in EAS 2 (negative correlation), EAS 4 (negative correlation), EAS 5 

(positive correlation) and EAS 9 (negative correlation). Investigative interest correlates with aptitude 

revealed at EAS 2 (positive correlation), EAS 4 (positive correlation), EAS 5 (positive correlation), 

EAS 6 (positive correlation), and EAS 7 (positive correlation). Meanwhile, other interests do not corre-

late with any aptitude expressed by EAS. 

Table 6. Pearson Correlation 

 R I A S E C 

EAS1 -.021 .100 .072 .053 .007 .018 

EAS2 -.139** .283** -.045 -.015 -.086 .028 

EAS3 .103 .098 -.089 -.073 -.101 -.085 

EAS4 -.118* .187** -.079 -.030 -.046 .069 

EAS5 .146** .149** .002 -.024 -.045 -.016 

EAS6 .012 .202** .026 .002 -.015 .025 

EAS7 -.085 .131* -.046 -.014 .003 -.042 

EAS8 -.060 -.014 -.001 .031 -.021 -.039 

EAS9 -.129* .043 -.020 .056 -.020 .034 

EAS10 .061 .005 -.027 .044 .026 .016 

** Significant correlation at the .01 level 

* Significant correlation at the .05 level 

Discussion 

The results indicate that among university students in Indonesia, vocational aptitude and interest 

are intertwined. The first canonical correlation shows that the maximum correlation between SDS-

Holland with EAS amounts to 57.98%. Even though the canonical correlation between vocational apti-

tude and interest is quite high, but the value is smaller than the canonical correlation generated between 

SDS Holland and the Ball Aptitude Battery scale of 65% (Carson, 1998b). However, canonical correla-

tion values do not necessarily indicate that there is a substantial share of variance between the SDS-

Holland and EAS data. Further analysis showed that this correlation received a large contribution from 

investigative interest. 
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Based on the first canonical function, it is known that the investigative interest variate can 

explain 82% of the variance in the aptitude component. Several studies have shown that investigative 

types are quite dominant in spatial, numerical, and verbal abilities (Ackerman & Heggestad, 1997; 

Randahl, 1991). Investigative types tend to get high scores on aptitudes associated with general know-

ledge (Randahl, 1991) and tend to get high scores on each aptitude (Carson, 1996). Investigative type is 

an individual who shows interest in investigative activities through observation and other systematic 

and creative ways to understand various phenomena so that this tendency will develop scientific and 

mathematical competence (Holland, 1985). EAS shows that the measured aptitude is related to cogni-

tive aptitude, and 60% of the measured aptitude is in the verbal, numerical, and spatial areas. Therefore, 

this study shows the results of investigative interest in predicting the large number of aptitudes 

measured by EAS. 

From the aptitude side, numerical ability variates can explain 72% of the variance in the interest 

component. The results of a meta-analysis conducted by Pässler et al. (2015) showed similar results 

even though they did not involve studies using EAS. This study shows that numerical abilities have 

both positive and negative correlations with almost all interests except enterprising interests. That is, 

the numerical ability possessed by someone is one of the determinants of interest that is built up. 

Ashton (2018) states that vocational interest is very closely related to feelings of being capable in 

specific fields. 

Canonical loading shows that realistic interest is negatively correlated with investigative interest. 

However, based on Holland's hexagonal model, these two interests are included in the adjacent category 

because they are next to each other. This is further strengthened by the comparison of these two 

interests with numerical and visual speed and accuracy, which are inversely proportional. The main 

difference between these two types is at the practical-theoretical level; the realistic type has a motoric 

orientation, while the investigative type has an intellectual orientation (Ackerman & Heggestad, 1997). 

Realistic types are indeed described as individuals who tend to like activities that are concrete and 

practical, so the competencies that are built are technical competencies (Holland, 1985) whereas the 

numerical and visual speed and accuracy capabilities measured through EAS are purely cognitive. In 

contrast to individuals who are dominant in investigative interests who view themselves as scholarly 

and intellectual (Holland, 1985); thus, preferring to develop cognitive and scientific skills. Although 

these two interests are said to overlap as science and engineering interests (Ackerman & Heggestad, 

1997), they remain to be at different levels. 

However, the joint calculations produced by canonical analysis alone are not enough to explain 

the relationship between each aptitude with vocational interests. The Pearson correlation calculation 

results show interesting results when looking at the relationship between variables independently. 

Correlation results on realistic interest show a significant negative correlation with numerical ability, 

visual speed and accuracy and manual speed and accuracy. These results are in line with the results of 

Carson (1996), who used aptitude measurement with DAT-A. The results of his study showed that 

individuals with Realistic interests had low scores on numerical aptitude and clerical speed. The results 

of this study combined with the study of Carson (1996) show interesting results that realistic interest 

tends to be weak in terms of aptitude that requires speed (visual), both visually, manually and clerically. 

The opposite occurs in the correlation between realistic interests with space visualization that is posi-

tively and significantly correlated so that it reinforces some of the results of previous studies 

(Ackerman & Heggestad, 1997). 

Next, investigative interest has a positive and significant correlation with numerical ability, visual 

speed and accuracy, space visualization, numerical reasoning, and verbal reasoning. This correlation 

supports interesting findings in previous studies, such as in Carson (1996), which shows that individu-

als with investigative interests have high aptitude scores for each aptitude except mechanical reasoning. 

Artistic, social, enterprising and conventional interests are not predicted by any aptitude as mea-

sured by EAS. This is interesting because some studies show that artistic interest is closely related to 

verbal aptitude (Ackerman & Heggestad, 1997) and vocabulary (Carson, 1998b). The characteristics of 

verbal aptitude measured in this study are indeed very different from the verbal aspects measured in the 

two studies. In EAS, two subtests measure verbal ability, namely EAS 1 (verbal comprehension) and 

EAS 7 (verbal reasoning) which emphasizes more on understanding language and using language logic, 

not on mastering vocabulary. This result was also corroborated by Carson (1998b), who stated that 

artistic interests are indeed more related to abilities related to word creativity and insight. 
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Social interest is also not predicted by any aptitude. Similar results were also found by Ackerman 

and Heggestad (1997). Pässler et al. (2015), who originally estimated social interests correlat-ed with 

verbal abilities, also did not get results that match their hypotheses. This hypothesis arises because 

social types tend to choose activities related to others, both in informing, teaching, and developing 

others (Holland, 1985) so that the competencies that are formed are interpersonal and edu-cational skills 

that are assumed to be related to verbal aptitude. However, the construct of interpersonal skills is far 

more complex than just cognitive aptitude-especially verbal, because it focuses more on the skills in 

interaction and social intelligence which is the ability to understand the feelings, thoughts and behavior 

of others so that it shows the right response to the situation (Klein, 2009).  

Enterprising interest is not predicted by any aptitude measured by EAS. Previous studies found a 

negative correlation between enterprising interest and ability (Ackerman & Heggestad, 1997) as well as 

general knowledge (Carson, 1998a). Another Holland concept (1997) stated that individuals with inter-

est in enterprising are predicted to have good verbal ability that supports their capability to lead and 

sell. However, a meta-analysis by Pässler et al. (2015) found no evidence to support that claim. Enter-

prising interest becomes very complex to be defined in terms of cognitive aptitude because it depends 

on the field of business you want to pursue. Research shows that interest in becoming entrepreneurs is 

more influenced by personality factors (Farrukh et al., 2018). The literature review found more than 

2000 articles that discussed the influence of personality on entrepreneurship (Kerr et al., 2018). Re-

search by Cardon et al. in (Obschonka et al., 2019) states that the passion for entrepreneurship is in the 

form of thinking and acting styles - not just interests - that encourage the growth of personal character-

istics needed in entrepreneurship. Favretto & Sartori's research (2010) which compiles the entrepreneur-

ial aptitude test defines aptitude in its tests with a series of personal characteristics. Thus, personality 

and aptitude factors strongly correlate with enterprising interests. 

Conventional interest is also not predicted by any aptitude measured by EAS. Similar results 

were found by a study done by Pässler et al. (2015). The current study found a very small correlation 

between conventional interest with perceptual speed aptitude and no correlation with the remaining 

aptitudes. The interests that do not relate with aptitude are explained by Armstrong et al. (2013) who 

stated two main reasons: (1) the traditional measurement of cognitive ability did not include the ability 

needed to work effectively with others; (2) it is possible that cognitive ability is not essential in in-

fluencing one's performance in dealing with tasks that stresses the importance of the interpersonal 

relationship. 

However, this study has several limitations in terms of the number and demographic variation of 

the participants, as well as the unequal spread of vocational interests. Future studies are advised to use 

other available aptitude tests in Indonesia and explore various other types of aptitudes.  

CONCLUSION 

Among university students in Indonesia, the intertwining of vocational aptitude and interest 

occurs predominantly in investigative interest and numerical aptitude. Individuals with investigative 

interest refer curious in theory, research and scientific inquiry. Therefore, investigative interest has 

close relation with aptitude measured by EAS. On the other hand, mastery of numerical aptitude will 

then influence the development of interest. Career and education counselling, particularly for university 

students, are therefore expected to take into consideration both the vocational interest and aptitude of 

the students to have better direction in career-decision making. 
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