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Abstract 

Purpose- Due to persisting gender inequality in the transition from university to the labour market in Science, 
Technology, Engineering and Mathematics (STEM) occupations, the purpose of this research was to investigate 
empirically the joint effect of gender and proactivity on Information Systems (IS) students' occupational self-efficacy 
(OSE), as well as the mediating role of proactivity in the gender-occupational self- efficacy link. 

Design/methodology/approach- Two cross-sectional quantitative studies: the first with a sample of 113 IS students 
and the second employing a longitudinal design with 52 IS students. 

Findings- The results indicate that gender had no effect on IS students' OSE beyond proactivity. However, gender 
had an indirect effect on their OSE mediated by proactivity. 

Research limitations/implications- The analyses included several control variables (income, age, academic 
achievement, and conscientiousness). However, future research may include larger samples that allow controlling 
additional variables such as cultural differences.  

Practical implications- Since the findings indicate that OSE of less proactive students is lower, it is especially vital 
to focus effort on enhancing these students' OSE during their academic studies. 

Social implications- Cultivating females' proactivity may assist in decreasing the existing gender inequality in the 
transition from university to the labour market in STEM occupations, as well as promoting women’s success in other 
exceptional challenges in the workplace. 

Originality/value- Students' OSE has not received much research attention, in spite of the importance of the 
transition from university to the labour market. This research initially addresses this gap. Moreover, it highlights the 
mediating role of proactivity in the gender-OSE link among IS students. 

Keywords: occupational self-efficacy, proactivity, gender 

1. Introduction 

Careers in information systems (IS) enjoy high status and salaries (Bureau of Labor Statistics, 2013); therefore, the 
entrance of women into this occupation is important for reducing gender inequality in socio-economic status. 
However, reports from many western developed nations reveal that the IS field is still male-dominant (Nielson & 
Von Hellens, 2006), and that the percentage of women enrolling to IS programs is dropping (NCWIT, 2010). 
Therefore, it is important to enhance the knowledge regarding the different mechanisms that play a role in women's 
entrance and persistence in this field. 

Researchers have demonstrated the importance of seemingly voluntary individual decisions in much of the persisting 
gender gaps in male-dominant occupations (e.g. Correll, 2001, 2004). Social cognitive theory considers behaviour 
not as the by-product of the person- environment interaction, but rather as a co-determinant of this interaction 
(Bandura, 1986). The most central and pervasive mechanism in social cognitive theory is the self- efficacy beliefs. 
Self-efficacy is defined as "people judgment of their capabilities to organise and execute courses of action required to 
attain designated types of performances" (Bandura, 1986). An individual judgment of self-efficacy influences the 
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seeing a ‘similar other’ successfully perform the behaviour and appraise one’s own performance against the 
performance of that similar other. Since a male dominant occupational field means that female models are relatively 
rare, it is expected that females have lower chances to develop high self-efficacy for this field in compared to males 
(Clark Blickenstaff, 2005). Secondly, verbal persuasion refers to the expression of faith in the individual’s 
capabilities in the relevant domain by others, and was previously found to affect students' career self-efficacy (Luzzo 
& Taylor, 1994). When an occupation is male-dominant it is most likely that it represent the prevalent society's 
attitudes regarding its fitness for males versus females. Therefore, again, it is most likely that females encounter less 
verbal persuasion regarding their fitness for this occupation relative to males (Clark Blickenstaff, 2005). Thus 
females are less likely to develop high self-efficacy in this occupational domain than males.  

Therefore we hypothesise: 

Hypothesis 1: Female IS students will experience lower levels of OSE than male IS students. 

2.2 Proactivity and OSE 

Scholars have referred to proactivity as individual variability in agency, and have defined proactive personality as a 
“relatively stable tendency to affect environmental change", in contrast to a passive tendency to be reactively shaped 
by the environment (Bateman & Crant, 1993; Crant & Bateman, 2000). Moreover, as was phrased by Brown et. al, 
(2006): "researchers generally agree that distal personality constructs impact relevant work behaviours through 
proximal motivational constructs, such as self-efficacy (Kanfer, 1992). In line with this thinking, Frese and Fay 
(2001) have argued that the impact of proactive personality on behaviour and outcomes is mediated through 
domain-specific orientations, such as self-efficacy. In effect, Frese and Fay suggested that general dispositional 
tendencies to feel a sense of agency across situations spill over into specific domains, colouring an individual’s 
self-efficacy judgments.” (Brown et. al, 2006). In support with this view, research has also demonstrated the 
mediating role of self efficacy in the effect of proactivity in several domains (e.g. Li, Liu, Liu, & Wang, 2016; 
Lishan, Xinhua, & Peifang, 2013; Prabhu, McGuire, Drost, & 2012). 

Recent meta-analyses (Fuller, & Marler, 2009; Thomas et al., 2010) confirmed the relation of proactive personality 
with objective and subjective career success. Moreover, proactivity was found to be positively related to such 
desirable and challenging work-related manifests as transformational leadership (Bateman & Crant, 1993; Crant & 
Bateman, 2000) and the challenge of a job search on graduation (Brown et al., 2006). Proactive people feel relatively 
unconstrained by situational forces, e.g. pathfinders, who take it upon themselves to have an impact on the situation 
they face. Therefore they are more liable to believe in their ability to achieve highly in challenging situations, such as 
competitive careers and work situations. Taking into account that the IS occupational field is prestigious and 
competitive, we suggest that more proactive IS students will experience higher OSE in this field. 

Therefore we hypothesise: 

Hypothesis 2: There will be a positive relation between proactivity and OSE, so IS students with higher 
proactivity will score higher on OSE. 

3. Method 

3.1 Sample 

113 students, studying in the same information systems department in an academic institution (43 students in the first 
year, 41 in the second year, and 28 in the third year) participated in the study. Their average age was 25.59 years (s.d. 
= 3.26); 78% were born in Israel; and 63% were males. 

3.2 Procedure 

Towards the end of the first term of the academic year, the participants were invited to fill in the research 
questionnaire by a research assistant at the end of the lectures after receiving a short explanation. The participation 
was voluntary and anonymity was guaranteed. About 75% of all the students in this IS department showed up to the 
classes that the research assistant attended, and the participation rate was about 95%. The research questionnaire 
included research variables (i.e. gender, academic achievements, proactivity, and OSE) as well as several 
demographic, personal and personality control variables (i.e. income, age, and conscientiousness).  

3.3 Research Variables and Measures 

Gender. The participants were asked to report it in the research questionnaire. 

Proactivity. This measure consisted of 10 items using a Likert-type scale (from 1 = very strongly disagree to 7 = very 
strongly agree) developed by Bateman and Crant (1993). Participants indicated their agreement on a 7-point scale 
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(strongly disagree = 1 to strongly agree = 7). An example item: "If I believe in an idea, no obstacle will prevent me 
from making it happen". 

The Cronbach's Alpha reliability (as reported in Table 1) was 0.89. 

Occupational self-efficacy (OSE). This measure consisted of five items using Likert's type scale (from 1 = very 
strongly disagree to 7 = very strongly agree) based on Rigotti et. al. (2008). An example item: "I can remain calm 
facing difficulties in my future job because I can rely on my occupational abilities". 

The Cronbach's Alpha reliability in the first sample (as reported in Table 1) was 0.75. 

Control Variables. We controlled demographic variables of the students' age (in years) and income level (the 
combined income of both parents per month). The income level was rated on a scale of six degrees as follows: 1- 
beneath 4,000 NIS (New Israeli Shekels); 2- between 4,000–7,000 NIS; 3- between 7,000–10,000 NIS; 4- between 
10,000–20,000 NIS; 5-between 20,000–30,000 NIS; 6- above 30,000 NIS.  

We further controlled for conscientiousness: a personality characteristic that implies the degree of organisation, 
persistence, and motivation in goal-directed behaviour (John & Srivastava, 1999). We chose to control this factor 
since it was previously found as most related to job performance and success among all five personality factors 
(Hurtz & Donovan, 2000). Furthermore, conscientiousness was also found to be somewhat related to proactivity in 
that both are goal-oriented and imply persistence towards having closure on an objective (Bateman & Crant, 1993). 

This measure consisted of five items using a Likert-type scale (from 1 = very strongly disagree to 7 = very strongly 
agree) developed by John & Srivastava (1999). An example item: "I see myself as someone who does a thorough 
job". 

The Cronbach's Alpha reliability (as reported in Table 1) was 0.85. 

Finally, we controlled the students' academic achievements, since enactive mastery experience is known to affect 
self-efficacy (Babdura, 2002). We referred to the mean score of the students' grades over the previous terms that they 
reported in the research questionnaire. First-year students were asked to refer to their average score on their 
assignments during the term. 

4. Results 

4.1 Descriptive Statistics 

As seen in Table 1, the students’ OSE had a significant negative correlation with gender (r= 0.22, p<0.05), meaning 
that female IS students had lower OSE. OSE also had a significant positive correlation with proactivity (r=0.54. 
p<0.01), as well as with conscientiousness (r=0.43, p< 0.01), and with academic achievements (r=0.33, p<0.01). 

 

Table 1. Research variables, means, standard deviations and inter-correlations (Sample 1) 

  Mean S. D. 1  2 3 4 5 6 7 

1 OSE in IS 4.56 0.94 0.75       

2 Gender    -0.22* 1      

3 Academic achievements 83.90 8.06 0.33** 0.05 1     

4 Proactivity 4.91 0.86 0.54** -0.18 0.09 0.89    

5 Age (in years) 25.59 3.26 0.04 -0.33** -0.30** -.002 1   

6 Income level  3.86 1.44 -0.02 0.01 0.02 -0.09 -0.10 1  

7 Conscientiousness 5.70 0.85 0.43** -0.004 0.26* 0.55** 0.001 -0.11 0.85

**. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed). 

 
Proactivity had a significant positive correlation with conscientiousness (r= 0.54. p<0.01). Also, age had a significant 
negative correlation with gender (r=-0.33, p<0.01), and with academic achievements (r=0.030, p<0.01), meaning that 
females were younger, and that older students achieved lower academic achievements. 
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(e.g. caring, emotional). However, research has found that the relationship between biological sex and agentic and 
communal traits is complex (Abele, 2003). However, it was previously found that proactivity is positively correlated 
with such "manlike" features as the need for achievement and dominance (Bateman & Crant, 1993). Nevertheless, to 
the best of our knowledge, there has been no previous research aimed at investigating gender differences in 
proactivity. However, in a large-scale study conducted with a sample of 496 employees from a variety of occupations 
and organisations, a significant negative correlation was found between gender and proactivity as was rated by both, 
self, and significant others (Seibert et al., 1999), meaning that females demonstrated a lower proactivity level than 
males. In sum, our finding regarding the gender-proactivity link has some theoretical and previous empirical support. 

Taking the gender-proactivity link together with the relationship between proactivity and IS students' OSE, we 
suggest that gender will have an indirect effect on IS students' OSE mediated by proactivity. 

Thus we hypothesise: 

Hypothesis 3: There will be a negative relation between gender and proactivity so the female students' 
proactivity will be lower than that of the male students. 

Hypothesis 4: There will be a positive relationship between proactivity and OSE (Time 2). 

Hypothesis 5: There will be a negative indirect effect of gender on IS students’ OSE (Time 2) mediated by 
proactivity, so female students will have lower OSE than the male students. 

6. Method 

6.1 Procedure and Sample  

At the end of the second term, meaning 6 months after the previous administration, the participants were invited to 
fill in the research questionnaire again by the same research assistant and in the same way (i.e. at the end of the 
lectures). The participation was voluntary and anonymity was guaranteed. About 75% of all the students in this IS 
department attended the classes and their participation rate was about 80%. The sample included the 52 IS students 
who filled in the research questionnaire both times (24 students in the first year, 20 in the second year, and 7 in the 
third year). The average age was 24.5 years (s.d.= 1.770); 75% were born in Israel; and 54% were males. 

6.2 Research Variables and Measures  

Explanatory variables, gender and proactivity, were measured at time 1, as described above in study 1. 

Dependent variable: OSE was measured at time 2 using the same scale described above in study 1. The Cronbach's 
Alpha reliability, as reported in Table 3, was 0.77. 

Control variables: age, income level, and conscientiousness were measured at time 1, as described above in study 1. 
Academic achievements were measured again at time 2 in the same way as described above.  

7. Results 

7.1 Descriptive Statistic 

As seen in Table 3, OSE in IS had a significant positive correlation with proactivity (r=0.41. p<0.01) meaning that 
proactive students score higher on OSE in IS. 

Also, conscientiousness had a significant positive correlation with proactivity (r=0.49. p<0.01), and with academic 
achievements (r=0.31, p<0.05). Finally, age had a significant negative correlation with gender (r=-0.35, p<0.05), 
meaning that the females were younger. 

Table 3. Research variables, means, standard deviations and inter-correlations (Sample 2) 

  Mean S. D. 1 2 3 4 5 6 7 
1 OSE in IS- Time 2 4.58 .95 .77       
2 Gender   -.09 1      
3 Academic achievements- 

Time 2 
79.43 7.57 .18 -.02 1     

4 Proactivity 4.98 .87 .41** -.22 .03 .89    
5 Age (in years) 24.51 1.79 .01 -.35* -.11 .02 1   
6 Income level 3.9 1.43 -.04 -.1 .07 -.11 .26 1  
7 Conscientiousness 5.76 .82 .27 -.004 .31* .49** -.03 -.02 .87
Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed). 
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7.2 Hypothesis Testing 

For testing the indirect effect of gender on OSE (in Time 2) via the mediating variable of proactivity, we used Hayes’ 
(2013) approach with SPSS PROCESS (as detailed above in study 1). In the first step in agreement with Hypothesis 
3 (see Table 3, Model 2), we found a significant negative effect of gender (the independent variable) on proactivity 
(the mediating variable) (p<0.05).  
 
Table 4. Multiple regression analyses (Sample 2) 

 
Model 1: OSE in IS- Time 2 

R2=0.48 
Model 2: Proactivity 

R2= 0.40 
 B Std. Error Sig. B Std. Error Sig.  
Gender 0.24 0.30 0.44 -0.54 0.26 0.045 
Proactivity 0.38 0.18 0.049    
Academic achievements - 
Time 2 

0.02 0.02 0.35 -0.05 0.08 0.51 

Age(in years) 0.04 0.09 0.68 -0.06 0.08 0.60 
Income level  -0.02 0.09 0.83 -0.05 0.03 0.56 
Conscientiousness 0.13 0.20 0.51 0.58 0.15 0.000 

 

In the second step in agreement with Hypothesis 4 (see Table 3, model 1), we found a significant positive effect 
(p<0.05) of the mediating variable (proactivity) on the independent variable (OSE in IS: time 2). In the final step, in 
agreement with Hypothesis 5, it was found that gender had a significant negative indirect effect via proactivity on 
OSE in IS (ab= -0.20, CI 95% [-0.14, -0.01]). 

8. Discussion 

Students' OSE is important since on graduation crucial career decisions are made and effort and persistence are 
needed for the job search (Brown et al., 2006). Moreover, OECD surveys indicate that the link between the field of 
study at university level and the labour market is stronger for men than for women, since when women pursue STEM 
subjects they are less likely to end up working in a related field (OECD Council Report, 2012), making the question 
regarding the gender – IS students' OSE most relevant. Therefore, we tested the relationship of gender as well as of 
proactivity with the OSE of the IS students. First, in contrast to our expectation, gender had no effect on IS students' 
OSE beyond the effect of proactivity. However, as was expected, proactivity was positively related to the IS students' 
OSE beyond the effect of gender. Proactivity is a general dispositional tendency to feel a sense of agency across 
situations that spill over into specific domains, colouring an individual’s self-efficacy judgments (Frese & Fay, 2001). 
Proactive people tend to affect environmental change, feel relatively unconstrained by situational forces, and take 
upon themselves to have an impact on the situation they face rather than passively adapt to it (Bateman & Crant, 
1993; Crant & Bateman, 2000). Therefore, proactivity is particularly important for self-efficacy in domains that are 
highly challenging, such as the IS prestigious and competitive occupational domain. This finding agrees with other 
studies that highlight the importance of proactivity not only for job success (e.g. Fuller & Marler, 2009; Thomas et 
al., 2010), but also for special challenges such as a successful job search (Brown et al., 2006), and extraordinary 
leadership (Crant & Bateman, 2000).  

Furthermore, we also found that proactivity mediated an indirect negative effect of gender on IS students' OSE. The 
female IS students revealed a lower level of proactivity than the male students, and proactivity in its turn was highly 
predictive of their OSE, thus the female students achieved lower on their OSE compared to the male students. 
Therefore, gender inequality in IS students’ OSE is originated by gender differences in the proactivity level. 

The finding regarding the gender difference on the students' proactivity is intriguing. Beyond the importance of 
proactivity to IS students' OSE that was found here, proactivity was previously found as affecting desired work goals 
as job performance (Fuller & Marler, 2009; Thomas et al., 2010), and leadership (Crant & Bateman, 2000). 
Therefore, possible gender differences in proactivity are with theoretical and practical importance beyond the scope 
of OSE. However, to the best of our knowledge, no previous research has aimed at investigating gender differences 
in proactivity. Nevertheless, gender differences were previously found in such personality features as assertiveness 
and excitement seeking (Feingold, 1994; Costa et al., 2001), and proactivity was previously found as being positively 
related to the need for achievement and dominance (Bateman & Crant, 1993). Also, gender self-concept is the 
distinction between more "masculine" traits that are agentic-instrumental traits (e.g. active, decisive), considered as 
more "masculine” in gender self-concept theory (Abele, 2003). Proactivity and proactive work behaviour are gaining 
increasing amounts of attention due to their importance in the dynamic and competitive work environment (e.g. 
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Crant & Bateman, 2000; Major et al., 2006; Seibert et al., 2001; Grant & Ashford, 2008; Kim et al., 2009;Bindl, & 
Parker, 2010; Li et al., 2010). Therefore, it is important to gain a more elaborate understanding regarding possible 
gender differences in proactivity among the general population, as well as in particular ages, cultures, or other groups. 
This line of research might be able to help in better understanding gender differences in work behaviour and 
achievements, as well as in other life domains. 

In conclusion, we found that male and female IS students that had same level of proactivity were not different in 
their OSE. Nevertheless, on average the female students were less proactive than the male students, thus experienced 
lower OSE. This finding enhances priovious knowledege regarding the factors that contributes for the gender 
inequality in the transition from university to the labour market in STEM occupations (OECD Council Report, 
2012). 

9. Research Limitations and Future Research 

The current research employed samples that included the students of an IS department in one academic institution in 
Israel. Therefore, more research is needed for assessing the present results' generalization. More specifically, first, 
this academic institution aims to advance the accessibility of academic education to the periphery, and it is located 
accordingly. Therefore, it might be that the IS occupational field is perceived by the students who participated in the 
study as more challenging than the general IS student population. Such a perception could further contribute to the 
intensity of the positive relation we found between proactivity and the students' OSE. Secondly, our sample refers to 
IS students, meaning that the females in our sample had already chosen a male-dominant field for their academic 
studies; therefore the gender difference in proactivity in the general population might be even stronger. Also, 
previous research has found a positive relation among the cultural dimension of masculinity versus its opposite, 
femininity and personality traits as openness to experience (Hofstede, 2004). Therefore, the gender differences we 
found in proactivity should be tested in different cultural settings as well (Costa et al, 2001). Thirdly, the sample is 
relatively homogenous regarding age, compared to the general adult population, including relatively young people. 

Additionaly, we concentrated on IS students, but future research might test our results regarding the indirect effect of 
proactivity on OSE on other male-dominant occupations as well. Also, future research may test the strength of the 
proactivity-OSE link in more versus less challenging and competitive occupations. 

We controlled for the age, socioeconomic level, academic achievements, and conscientiousness. However, larger 
samples are advised for future research for controlling more variables, such as differences in cultural background and 
geographic location or other possible personality traits, while preserving statistical power (Ellis, 2010). 

10. Practical Implications 

Since we found that proactivity affected the IS students' OSE, it is important to locate students with lower proactivity 
and expose them to relevant role models, and to supportive communication for increasing their OSE (Bandura, 
2000). 

Proactivity, unlike self-efficacy, is defined as a personality trait and therefore is less susceptible to change; more 
research is needed regarding its origin and development. However, there are some indirect encouraging findings 
regarding the possibility of nurturing it. For example, in a study with university graduates who were tested after 
graduation and 1.5 years later, it was found that agency influences career success and vice versa (Abele, 2003). 
Therefore, it is important to explore in future research the effect of role enactment and success on proactivity. This 
could have practical implications for the educator regarding the merit in encouraging girls and women in the 
education system's extra-curricular activities to such experiences. 
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