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Abstract

Persons with disabilities are underrepresented in Science Technology Engineering and Mathematics
(STEM) careers. This study sought to find out the predictive validity of Mathematics self-efficacy on STEM
career inclination among Students With Disabilities (SWD) in technical and inclusive secondary schools
in Enugu State, Nigeria. A descriptive quantitative correlation research design was adopted for the study.
Three instruments (Demographics Questionnaire, Mathematics self-efficacy Questionnaire and STEM
Career Inclination Measures) were used to collect data from 587 students with disabilities in 38 Technical
secondary schools and 4 inclusive oriented secondary schools in the area. Data collected for the study were
analyzed using mean, standard deviation and multiple regression analysis. Results showed that
Mathematics self-efficacy has a positive link with an inclination towards STEM-related careers among
SWD. It was concluded that building STEM self-efficacy in students with disabilities could be a productive
way of bridging the gap of underrepresentation of persons with disabilities in STEM careers. It was
recommended that researchers, career counselors, science teachers and all stakeholders in disability
Education should intensify efforts towards building and strengthening mathematics self-efficacy among
students with disabilities in technical and inclusive education secondary schools.

Keywords— Mathematics self-efficacy, science technology, engineering and mathematics,
career inclination, students with disabilities, technical schools, inclusive oriented schools.

1. INTRODUCTION

Science, technology, engineering, and mathematics (STEM) is increasingly becoming
critical to the growth, development, and stability of the global economy owing to the current
technological advancements across the world [1]. Research shows that by 2025, about 1-8 million
STEM professionals would be needed in the workforce as STEM is gradually forming the basis
for employability and job successes [2]. It has been predicted that about 47% of the US workforce
may lose their jobs in the near future to STEM personnel [3]. Given these predictions, persons
with disabilities who have STEM knowledge and training would have greater work-related
opportunities compared to those lack STEM skills [4]. This stands to threaten the Students With
Disabilities (SWD) with unemployment and poverty in the future through the reduced job
opportunities for most non-STEM professions [5]. On the other hand, STEM is fully embedded in
daily life situations, such as using the computer/electronic machines and using chemicals such as
hair shampoos and soap [5], [6], which could enhance the quality of life for SWD. Disability is
any physical, mental or psychological impairment that has a ‘substantial’ and ‘long-term’ negative
effect on one’s ability to do normal daily activities [7]. Disability is a many-sided concept which
describes a variety of types and levels of functionality limitations [8]. Disabilities could be of
different types including physical disabilities, visual disabilities, hearing disabilities,
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Psychological disorders, cognitive/learning disabilities, intellectual disabilities, autism spectrum
disorders [9].

About 15% of the world population are living with at least a disability [9], [10]. In Nigeria,
about 20% of the general population are living with at least one type of impairment [11] and a
good number of them are within school age. Consequently, the move for the inclusion of persons
with disabilities in all facets of human endeavors is gaining priority in Nigeria and other countries
of the world. Although individuals with disabilities increasingly getting into tertiary institutions,
they are generally under-represented in science, technology, engineering careers [12], [13], [14].
Career is the totality of life activities that are geared towards the world of work and later life
enterprise [15]. It involves all the experiences through which an individual learns about, prepares
for and engages in work-related activities as part of his way of life [16. Every human being is
expected to do a job in order to contribute to the development of self and society [16].

One of the major challenges facing Secondary School students, including those with
disabilities is the tasks of making appropriate and realistic career choices [16], [17]. Difficulties
associated with career decision making is more severe on students with disabilities, given the
specific limitations imposed on them by their disabilities [4], [18]. Disabilities impose a whole lot
of limitations on the choices, intentions, and aspirations of the disabled community, which are
products of their career inclination (a tendency, preference or feeling that makes one want to take
a specific career). At school age, a career can be conceived as a sequence of perception, attitudes,
and behaviour related to a long-term goal of eventual working experience [16]. Career inclination
accounts for the totality of perception, preference, and interest that individuals hold towards
specific careers, a combination of which serves as a road-map for students’ academic choices,
efforts self-regulation in the secondary schools [19]. Like in the non-disabled ones, career
inclination translates into the eventual career choices and decision, as well as career development
and commitments that SWD makes at post-high schools [20]. Being inclined towards STEM
careers is a constellation of students’ perception of a STEM career, their interest in the career and
intention to go into STEM-related careers. Studies have indicated that making career choices is a
product of two major factors, which include personal, process, and context factors [21], [22].
Personal factors that could influence career preferences in students with disabilities may include
among others, self-efficacy, general ability status [22], [23].

If this is true, it means that under-representation of persons with disabilities [6] could be
associated with their general ability status (able or disable), and/or their poor self-efficacy in
STEM foundational subject such as mathematics. Research recognizes that students with
disabilities tend to struggle more than their peers in the STEM fields of study [6]. Due to negative
perception of their limitation, as well as poor self-efficacy [5], students with disabilities are
wrongly inclined, and they end up making career choices that predispose them to lack of job
satisfaction, career frustrations, unemployment and poverty [18] after school completion. Most of
these ones end their education at high school level, and those who proceed to tertiary institutions
only take up caused in arts, humanities, and education [18], [15], even when they are capable of
undertaking STEM-related causes, such as science, and engineering [4], [24]. Research indicates
that SWDs are 57% less likely to take up STEM majors than their non-disabled counterparts. This
increases the future vulnerability of individuals with disabilities, given the increasing demand for
STEM workforce over other professionals worldwide.

On the other hand, a disability, whether physical or mental, should not limit anyone’s career
aspirations or job prospects. Research evidence suggests that SWDs can find success in STEM



fields [15], [24], [25]. Furthermore, the recent advances in the accessibility of information
technology and other tools used by working professionals have put a longstanding bridge in career
limitations of SWD. Hence, it is expected that persons with disabilities have full participation in
STEM by undertaking related careers. Taking a STEM career could be a viable way through which
students with disabilities could overcome poverty and maximize their career fulfillment.

Regrettably, pieces of evidence suggest that individuals with disabilities are
underrepresented in the area of science, technology and engineering across the globe [24], [26],
[27], [28], [29], due to poor STEM career inclination [30]. As pointed out earlier, most Nigerian
students with impairments aspire to study disciplines in the arts and social sciences rather than the
fields of engineering and natural sciences [15], [31]. This is because the society including the
teachers feels that their deformities will limit their abilities to work or contribute in any way to
some specific areas of the economy of the nation, including STEM fields [30] This putative
limitation is rather associated with the societal beliefs, worldviews and perceptions as well as
attitudes towards SWD, rather than objective effects [31]. SWD are rarely encouraged to prepare
for STEM fields. Since they do not consider a career in STEM an achievable goal, they do not take
the courses necessary to prepare for post-secondary studies in these areas.

Negative attitudes of families, teachers, and peers have a cumulative impact on the self-
concept, cognitive and social development, academic performance, and general psychological
health of SWD, such that the majority of them fail to believe in themselves for tasks they deem
difficult [5], [25]. As aresult, they lack academic confidence that they can succeed in STEM fields
[32] especially in mathematics. This state of poor mathematics self-efficacy could limit inclination
in specific STEM fields [33].

Self-efficacy is defined as the “belief in one’s capabilities to organize and execute the courses of
action required to produce the designated goal” [34], [35]. It is the individual’s belief about their
ability to solve the problem faced [35]. Self-efficacy is referred to as the judgment that a person
had in their own ability to successfully perform a particular behavior based on their perception of
their capability and the likelihood of achieving success in that activity. Self-efficacy gives an
individual the confidence for goal setting and goal accomplishments.

According to Bandura, [35], Self-efficacy accounts for the choices, achievements, and
decisions an individual makes pertaining to events that affect their lives. For example, self-
efficacy is positively related to student academic performance and science self-efficacy has been
shown to impact student selection of science-related activities, which impacts their ultimate
success and helps maintain interests [36]. Self-efficacy could explain the complexity of decision-
making, development and commitments of students towards career paths [33], [34] which could
account for the underrepresentation of students with disabilities in STEM career fields.

Arguing in this line, Rittmayer, and Beier [37] opined that the “confidence gap” accounts
for differences in students' enrolments and inclinations towards STEM classes and careers. Self-
efficacy predicts academic performance more than ability or previous achievement. Students with
high self-efficacy set more challenging goals and work harder to accomplish those goals they have
set, compared to those with low self-efficacy. Additionally, high self-efficacy is associated with
greater self-regulation, including more efficient use of problem-solving strategies and management
of working time [25]

Self-efficacy beliefs are based on four primary sources of information: mastery experience
(previous task experience and performance), vicarious experience (indirect experience of task



outcomes through observing others perform tasks), social persuasion (to others’ judgments,
feedback, encouragement, and support), and physiological reaction (emotional dispositions) [35].
Thus mathematics self-efficacy (subjective judgment of one’s ability to set goals and accomplish
them in mathematics and related subjects) emerges from the individuals’ previous experiences of
mastery; learning by observing others; feedback and reaffirmations from significant others, such
as parents, peers and teachers, and the emotional/ psychological reactions associated with STEM
subjects.

Unfortunately, students with disabilities tend to have negative experiences in all four
sources of self-efficacy, especially in Nigeria. For instance, studies show that the needs and
interests of SWD in secondary schools are often left unmet [37]. Negative experiences such
students have with their teachers tend to restrict them from approaching their teachers to ask for
subject-specific advice [31], [32]. On the other hand, lack of role models of persons with
disabilities in science and mathematics tends to limit vicarious experiences of SWD and negatively
influence their own inclination towards STEM careers [39]. Bittinger, [38] observed that students
with disabilities are less likely to see someone like them holding positions that they may wish to.
Further, instead of functional verbal persuasion, students with disabilities tend to receive
discouragement from both parents, peers, and teachers, who due to the societal misperceptions fail
to believe in the ability of these ones. A combination of these negative experiences could make
the students develop unhelpful psychological reactions, ranging from phobia to poor self-efficacy
in mathematics and STEM subjects.

Consequently, SWD generally shows poor self-efficacy [25], especially in mathematics and
related fields [40]. Self-efficacy has been found to be predictive of career decision making in
normal secondary school students [41], [42]. Yet, it is not known whether poor self-efficacy in
mathematics accounts for under-representation of persons with disabilities in STEM-related

careers in Nigeria.

This study sought to investigate the link between Mathematics self-efficacy and STEM
career inclination among SWD in technical education and inclusive-oriented secondary schools in
Enugu state.

2. Research Questions

Three research questions guided the present study:

1: What are the mean Mathematics/science self-efficacy and STEM career inclination scores of
SWD?

2: What is the relationship between mathematics self-efficacy and STEM career inclination of
SWD?

3: To what extent does mathematics self-efficacy predict STEM career inclination among SWD?

3. MATERIAL AND METHODS
3.1.1 Participants

A total of 587 SWD in senior secondary SS 1-3 in all the technical Education secondary
schools and inclusive oriented senior secondary schools in Enugu State, Nigeria, who met the
inclusion criteria, participated in the study. Inclusion criteria included: i) the prospective
participants must sign a written consent to participate in the study; ii) must be in grade levels,
senior secondary 1-3; iii) has been identified with at least one type of disability. Those who did
not meet the inclusion criteria were excluded. Participants included students with physical



disabilities such as orthopedic impairments; specific learning disabilities; autism spectrum
disorders; speech or language impairments; visual impairments; Albinism; ADHD; hearing
impairments; intellectual disability and other health impairments. All the participants were in
senior secondary 1-3 and included 306 males and 281 females. For demographic variables of the
participants, see figure 1.
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3.1.2. Figure 1: Participants’ Demographic Characteristics

Out of the 587 participants in the study, 306 (52.13%) were males while 281 (47.87%)
were females. A total of 210 (35.7%), including 102 (17.38%) male and 107 (18.23%) females
were in SS1 while 200 (32.35%), which include 108 (18.39%) males and 82 (13.96%) females
were in SS2. 96 males (16.35%) and 92 (15.67%) females are in SS3. Based on the type of
disabilities, 155 (26.21%) participants which include 79 (13.46%) males and 76 (12.75%) females
have physical disabilities. 73 (12.43%) participants, which include 43 (7.32%) males and 30
(5.11%) females are with learning disabilities. 42 (7.39%) participants, including 35 (5.96%) males
and 7 (1.43%) females are in the spectrum of Autism. 25 (4.25%) participants which are 10
(1.70%) males and 15 (2.55%) females have speech impairments. 83 (14.13%) of the participants
including 41 (6.98%) males and 42 (7.15%) females have a visual impairment. 48 (8.16)
participants which include 22 (3.74%) males and 26 (4.42%) females have albinism. 32 (5.44%)
including 18 (3.06%) males and 14 (2.38%) females have ADHD. 53 (9.19%) of the participants,
including 28(4.94%) males and 25(4.25%) females have hearing impairments. 61 (10.39%)
participants, including 30 (5.11%) males and 31 (5.28%) females have intellectual disabilities and
finally, 15 (2.55%) which include 5(0.85%) males and 10 (1.70%) females had other unspecified
impairments.

3.2 MEASURES

Three instruments (Demographics Questionnaire, STEM self-efficacy Questionnaire and
STEM Career Inclination Questionnaire) were used to collect data from 587technical school
students with disabilities in the area.



Demographic Questionnaire was meant to ascertain information about the demographic
variables of the participants. The respondents were required to tick the box as it is most appropriate
for them in each case. Based on that, information about gender, type of disability, grade level, and
age of the participants was collected.

Mathematics self-efficacy Questionnaire (MSEQ) is a researcher-developed Likert-type scale
meant to measure the participants’ self-efficacy in mathematics. The instrument was made up of
10 items in mathematics self-efficacy. MSEQ is measured on a scale of 4-point, ranging from
strongly agree (1), Disagree (2), Agree (3), and Strongly Agree (4). The instrument was adapted
from the 10-item generalized self-efficacy scale originally developed by Schwarzer and Jerusalem
(1995). In adapting the instrument, items of the generalized scale were adapted to reflect
mathematics self-efficacy. For instance, item 1, which reads “I can always manage to solve
difficult problems if I try hard enough” was restructured to read “I can always manage to solve
difficult mathematics problems if I try hard enough” “I am confident that I could deal efficiently
with unexpected events”- I am confident that I could deal efficiently with mathematics tasks; “I
can solve most problems if I invest the necessary effort” was restructured to read “I can solve most
mathematics problems if I invest the necessary effort”. The mathematics self-efficacy scale was
validated by three experts in Educational Psychology and Measurement and Evaluation at the
University of Nigeria, Nsukka. The final version of the instrument was trial tested in 20 students
with disabilities in Anambra state. Internal consistency was tested using Cronbach Alpha statistics
and gave a coefficient of a=.86.

STEM Career Inclination Questionnaire (SCIQ)

The SCIQ is a researcher-developed instrument meant to rate the participants’ inclination
towards taking their future careers in STEM fields. It is a 65-item instrument rated on a Likert-
type scale of 4-point, ranging from strongly agree (1), Disagree (2), Agree (3), and Strongly Agree
(4). The instrument contains three major subscales, addressing three dimensions of Career
inclination, which include The STEM Semantic survey subscale (25 items); STEM Career interest
subscale (25 items); and STEM Career Intention subscale (15 items).

The STEM Semantic survey subscale (SSSS) is a 25 item instrument that measures an
individual’s perception of science, technology engineering and mathematics as well as STEM
careers more generally, and the associated emotional dispositions. The instrument was adopted
from that originally developed by Tyler-Wood, Knezek, & Christensen, [43]. Some examples of
the items addressing semantics towards science include 1) “To me, science is fascinating” 2)
Science is boring. 3) Science means a lot. 4) Science Appealing. 5) Science is exciting. Items
addressing maths include: “To me, mathematics is fascinating” 2) Mathematics is boring. 3)
Mathematics means a lot. 4) Mathematics Appealing. 5) Mathematics is exciting. Similar items
addressed technology, Engineering, and STEM general. The SSSS recorded a high psychometric
property and the validity has been established. Internal consistency on perceptions of science,
math, engineering, technology, and STEM general as a career ranged from o= .84 to a = .93 [43]

STEM Career Interest Subscale (SCIS) measures interest in careers in STEM specific fields and
in broad areas in three constructs: perception of supportive environment for pursuing a career in
STEM fields, interest in pursuing educational opportunities that would lead to a career in STEM
fields, and perceived importance of a career in STEM [43]. The instrument is made up of 25 items
five of which addressed each specific STEM area. Items addressed specific fields of STEM. For
instance, some items addressing science include: 1) I would like to have a career in science. 2) |
would enjoy a career in science. 3) Some day when I tell others about my career, they will respect



me for doing scientific work. 4) A career in science would enable me to work with others in
meaningful ways. 5) My family has encouraged me to study science. Similar items speak to
technology, Engineering, and Mathematics, as well as STEM general.

STEM Career Intentions Subscale measured the career intentions of the participants. This
subscale is made up of items addressing participants’ intent towards a STEM career. It is made up
of 15 items of 3 similar questions asked across STEM in general and the four specific STEM fields.
Example items that speak to STEM general read: 1) “I intend to enter a career that uses STEM
upon graduation; 2) I plan to use STEM in my future career; 3) [ would feel comfortable working
with people who are STEM professionals”. A low mean score of 1-2.4 indicated weak STEM
career intention, while a higher score (2.5-4.00) reflects stronger career intentions.

Internal consistencies of all the subscales of the Career Inclination Scale were tested using
Cronbach’s alpha for internal consistency of the scales used. The acceptable range for a reliable
instrument is between 0.6 and 0.9 (Pallant, 2005). Internal consistency reliabilities for the SSSS
was o = .84. The SCIS gave an Alpha value a =.74; the STEM Career Intention Subscale gave an
Alpha value, a = .71 while the coefficient alpha value for the total Career Inclination scale was
a=.81. All the instruments were produced in ink and brailed versions.

3.3. Ethical Consideration and Data collection

The researcher obtained approval to conduct this study from the research ethics committee of the
Faculty of Education, University of Nigeria, Nsukka. The researcher, with the help of two research
assistants, visited all the 48 technical secondary schools and four inclusive oriented secondary
schools in Enugu State for data collection. All except one school were Government-owned schools.
In each school visited, the researcher collaborated with the school administration and the school
counselor to identify students with all kinds of disabilities. The researcher sought informed consent
from the prospective participants before data collection. On that note, students with disabilities
who failed to sign a written consent were excluded from participating. The researcher compensated
the participants in each school by a gift of a STEM career guidance booklets developed and printed
by the researcher

3.4. Design and Data Analysis

A quantitative research design was adopted for the study. Mean, standard deviation and
Multiple regression analysis were performed to determine the extent to which each independent
variable contributes to variance in the dependent variables (career inclination dimensions). The
data were entered and analyzed quantitatively using IBM SPSS Version 23.

4. Results

Research Question 1: What are the mean Mathematics self-efficacy and STEM career
inclination scores of students with disabilities?

Table 1: Descriptive statistics of self-efficacy and career inclination scores of students with
disabilities.



N Mean Std. Deviation

Self-Efficacy 587 1.91 .70
Semantic Science 587 1.95 73
Semantic Technology 587 1.94 72
Semantic Engineering 587 1.96 73
Semantic Mathematics 587 1.97 72
Science Interest 587 2.08 .61
Technology interest 587 1.91 .70
Engineering interest 587 2.05 .63
Mathematics Interest 587 1.99 73
Science Intention 587 1.85 73
Technology intention 587 1.46 .69
Engineering Intention 587 2.00 .60
Mathematics Intention 587 1.95 73
Science Inclination 587 1.99 .63
Technology Inclination 587 1.87 .61
Engineering Inclination 587 2.03 .60
Mathematics Inclination 587 1.96 .61
STEM Inclination 587 1.95 .63

Data in Table 1 show the descriptive statistics of self-efficacy and career inclination of students
with disabilities. The descriptive statistics indicated

generally poor Maths and Science self-efficacy and poor inclination towards STEM careers
among students with disabilities. Data in Table 1 show a low self-efficacy score (1.91+.70), as
well as low semantic survey scores for science career (1.95+.73), Technology career (1.94+.72),
Engineering career (1.96+.73) and Mathematics career (1.97+.72). Participants’ rating of their
interests in STEM careers were also very poor for science career (2.08+.61), Technology career
(1.91+.70), Engineering career (2.05+.63) and Mathematics career (1.99+.63). Also, participants’
rating of their intention to take up a science career (1.85+.73), Technology career (1.46+.69),
Engineering career (2.00+.60) and Mathematics career (1.95+.73). Hence, total career inclinations
for science career (1.99+.61), Technology career (1.87+.70), Engineering career (2.03+.73) and
Mathematics career (1.96+.73) were low, giving a total STEM career inclination score of 1.95+.63.

Research Question 2: What is the relationship between mathematics/science self-efficacy and
STEM career inclination of students with disabilities?

Table 2: Pearson Correlation of self-efficacy and career inclination of students with
disabilities



Model Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 Self-Efficacy 1

2 Semantic Science 7571

3 Semantic Technology 677 86T 1

4 Semantic Engineering 74" .90 86™ 1

5 Semantic Mathematics 17917 .79 917 1

6 Science Interest 597 .64 577 .64 607 1

7 Technology interest 99" 75T 677 .74 717 597 1

8 Engineering interest 72" 96™ .83 .96 88" .63 72" 1

9 Mathematics Interest 75" .98 .86™ 98" .90 .65 .75 .96 1

10 Science Intention 737 .97 847 967 897 637 .73 96 96 1

11 Technology intention 557737 637 737 677 547 55T 71T 73T 127 1

12 Engineering Intention 597 65T .59™ .65 607 987 59T .63 .65 64T 557 1

13 Mathematics Intention 757 .99™ 86™ 987 917 647 757 957 98" 96" .74™ .64 1

14 Science Inclination 76 96 .84™ 96 88" 817" 76" .94 96" .96™ .73 817 957 1

15 Technology Inclination 85" 91" .89™ 90™ .84™ .66™ .85 877 .90 .88 .84™ 677 917 90" 1
16 Engineering Inclination 76 96 .84™ 96™ 88" .80 .76™ .95 .95 95" 737 817 .95 .99™ 90™ 1
17 Mathematics Inclination

757 98" 85" 98" 96" 64 757 95 98" 96 73 1 98" 95™ 90" 957 1

STEM Inclination .80 .98™ .88 .97 .91 .74™ 80" .95 .97 .96 .777 .75 .97 .98 94" 98" .98"

Strong positive correlations were revealed between the mathematics/ science self-efficacy
score and all the three subscales scores that measured STEM career inclination of students with
disabilities. Self-efficacy significantly and positively correlated with students’ semantic scores in
science (r’= .76; p< .001), technology (r’= .67; p< .001), Engineering (r*= .74, p< .001) and
Mathematics (r>=.71; p< .001). This indicated that the higher the students’ maths and science self-
efficacy, the higher the likelihood of the students having STEM inclination. This implies that
students with higher self-efficacy in maths and sciences are more likely to be inclined towards
Science, Technology, Engineering and Mathematics careers than those with low self-efficacy
maths and sciences

Considering the career interest, self-efficacy significantly and positively linked to students’

semantic scores in science (r’= .59; p< .001), technology (r’=.90; p<.001), Engineering (r>= .72;
p< .001) and Mathematics (r>= .75; p= .001). This indicated a high correlation between
mathematics/science self-efficacy and STEM career interests in students with disabilities.
Career intentions in STEM fields correlated significantly with Science and Mathematics self-
efficacy of the participants. Self-efficacy positively correlated with students’ career intentions in
science (r’= .73, p< .001), technology (r*= .55; p< .001), Engineering (r>= .59; p< .001) and
Mathematics (r>=.75; p< .001).

Table 2 further shows that participants’ self-efficacy correlated significantly with
participants’ career inclinations towards STEM. Self-efficacy positively correlated with students’
career inclination towards science (1= .76, p< .001), technology (r*= .85; p=.001), Engineering
(r*=.76; p=.001) and Mathematics (r*= .74; p=.001). The total STEM inclination score was also
correlated significantly with Maths/Science self-efficacy (1*=.80; p< 001). This result also shows
that the level of maths and sciences self-efficacy explain students’ tendency to be inclined towards
a career in STEM-related field.



Research Question 3: To what extent does mathematics self-efficacy predictive of STEM career
inclination among students with disabilities?

Table 1: Regression analysis showing the predictive validity of Maths and Science self-
efficacy on STEM career inclination of students with disabilities.

Model  Variable B B T P 95%CI
Self-efficacy
Science Semantic score .79 .76 27.97 .00 .74, .85
Tech. Semantic score .70 .67 22.18 .00 .63,.76
Engineering Semantic score 18 74 27.20 .00 .72, .83
Mathematics semantic score 73 71 24.72 .00 .67,.79
Interest in Science career Sl .59 17.77 .00 46, .57
Interest in Tech. career 93 .90 48.22 .00 .87, 1.00
Interest in Engineering career .76 72 25.50 .00 .70, .81
Interest in Mathematics career 78 75 27.29 .00 72, .83
Intention towards Science career .76 73 26.09 .00 .70, .82
Intension toward Tech. career .58 .55 15.83 .00 47, .61
Intention of Engineering career 51 .59 18.02 .00 46, .57
Intention of Mathematics career .79 75 27.99 .00 .73, .84
T. Science career Inclination .69 .76 28.64 .00 .64, .74
T. Technology career Inclination .74 78 40.19 .00 71, .85
T. Engineering career Inclination .68 .76 28.14 .00 .63, .73
T. Mathematics career Inclination .76 74 28.00 .00 71, .82
Total STEM Inclination score 12 .80 3242 .00 .68, .76

Data in Table 3 show that self-efficacy significantly and positively predicted students’
semantic scores in science (B= .79, p= .76 , t=27.97 , p< .001), technology (B= .70, p= .67 ,
t=22.18, p< .001), Engineering (B= .78, p= .74 , t=27.20, p< .001) and Mathematics (B= .73,
B=.71,t=24.72, p<.001). This indicated that how confident a student is about his/her capabilities
in maths and sciences account for 76% of perception of science career, 67% of perception of
technology, 74% of engineering perception and 71% of mathematics perception.

Considering the career interest, self-efficacy significantly and positively predicted
students’ interest scores in science (B=.51, f=.59,t=17.77, p=.001), technology (B=.93,=.90,
t=48.22, p< .001), Engineering (B= .73, p= .72, t= 25.50, p= .001) and Mathematics (B= .79,
B=.75,t=27.29, p< .001). This results show that maths and sciences self-efficacy explains 59%
interest in science career, 90% interest technology career, 72% interest engineering careers and
75% interest in mathematics related careers.

Career intentions in STEM fields were significantly predictive of Science and Mathematics
self-efficacy. Self-efficacy positively predicted students’ career intentions in science (B= .76,
B= .73, t=26.09, p< .001), technology (B= .58, f= .55, t= 15.83, p=.001), Engineering (B= .51,
p=.59, t=18.02, p< .001) and Mathematics (B=.79, p=.75, t=27.29, p<.001). This results show
that maths and sciences self-efficacy explicate 73% of students’ intention of science career, 55%
technology career intention, 59% of intention towards engineering careers and 75% intention in
mathematics related careers.



Table 3 further shows that participants’ career inclination scores were predictive of their
self-efficacy in maths and science during secondary school. Self-efficacy positively predicted
students’ career inclination towards science (B= .69, p= .76, t= 28.64, p< .001), technology
(B= .74, p= .78 , t= 40.19, p< .001), Engineering (B= .68, p= .76, t= 28.14, p< .001) and
Mathematics (B= .76, p= .74 , t= 28.00, p< .001). The total STEM inclination score was also
predictive of Maths/Science self-efficacy (B=.72, f=.80,t=32.42, p<.001). This results indicated
that maths and sciences self-efficacy explicate 72% of students’ inclination to enter a career in
STEM -related field.

5. Discussion

Findings of the present study revealed a low self-efficacy and low inclination towards
STEM careers among students with disabilities. This is astounding yet not unexpected given the
limitations imposed on them by their disability [4], [18], and the negative perceptions of their
abilities by the parents, teachers and the society at large [25], which often leave them vulnerable.
Poor self-efficacy has been recorded among STEM students with disabilities [5], [25] [32], [40].
Students with disabilities, apart from the incapacitation by their specific impairments, are often
overwhelmed by their limitations, thereby believing that they “cannot” do well in some specific
careers associated with STEM [15]. The feeling of “I cannot” (poor self-efficacy) tends to divert
and control the career choices and inclination of the students [37], such that majority of them prefer
to take careers in arts, humanities, and education if they must further their education to post-
secondary levels [15]. Since previous studies support that self-efficacy is a product of subjective
experiences [35], it is undoubtful to say their poor self-efficacy may not be due to the reality of
their limitations, but a subjective feelings of inadequacies associated with negative orientation by
the teachers, parents and the society [31], [32]. Also, the general beliefs and attitudes held by the
society towards the disabled [31], [32], [25] could undermine their self-efficacy in STEM-related
careers thereby reducing their inclination towards STEM.

The low inclination of students with disabilities revealed in this study is interesting and as
well confirmatory of the state of the art in the study area and also across the globe as such students
are found to be less likely to go into STEM careers than the non-disabled peers [38], 15][28], [30],
[31]. Further, research pieces of evidence indicated that the confidence gap accounts for
differences in students' enrolments and inclination towards science, technology, engineering, and
mathematics (STEM) classes and careers [37].

More specifically, findings of the study indicated that all the subscales of STEM career
inclination (Semantics, career interest, career intention, and the total career inclination scores)
were positively and significantly predictive of mathematics self-efficacy in students with
disabilities. Being predictive of STEM semantic survey scores means that maths self-efficacy of
students with disabilities determines how they perceive STEM careers and the associated
emotional dispositions. This is in line with prior studies [44], [21], which found a link between
mathematics self-efficacy and science phobia, anxiety, and interests. This also suggests that
positive emotions associated with STEM could be an encouragement towards career choices in
STEM and could be built through developing high self-efficacy in related subjects such as
mathematics and sciences. Hence, if self-efficacy predicts STEM semantic survey scores of
students with disabilities, it also influences their inclination towards STEM careers.



Huang, Zhang, and Hudson [44] found the same thing when they showed that mathematics
self-efficacy mediated the relation between implicit theories of intelligence and mathematics and
science career interest. Increasing pieces of research evidence also established a link between self-
efficacy and interest in learning [33], [34]). The present study went further to show that self-
efficacy is also positively linked to the career interests of students with disabilities.

The present study has also established that mathematics self-efficacy accounts for the
intention to take a career in STEM. This result is revealed by a high positive relationship and the
predictive power of science and mathematics self-efficacy on STEM career intention of students
with disabilities. This indicates that as mathematics self-efficacy increases, the STEM career
intentions also increase, and vice versa for a decrease in self-efficacy. The results of the study
show that low mathematics and science self-efficacy accounts for the poor inclination of students
with disabilities towards a STEM career. Another interesting finding of this study is that total
inclination scores towards science, technology, engineering, and mathematics were also correlated
with mathematics self-efficacy of students with disabilities. Given this relationship, it is clear that
self-efficacy is among the factors responsible for the less likelihood of students with disabilities to
take STEM careers. It is not necessarily that the students lack the physical ability to take such
careers, but they lack the confidence that they can do well in those fields [33], [34].

A student who does not believe that he/she can carry out activities leading to success in an
area would always see that area as “not for people like me”. Content-specific self-efficacy is very
crucial for success in all areas of human endeavours. Self-efficacy is motivational and reinforcing,
and translate to career interest, intention, and choice [35], which collectively form students career
inclination at secondary schools. Apart from these, self-efficacy also modifies responses to failure
and sustains persistence [35]. If this is implied, it is expected that self-efficacy can help students
with disabilities to overcome the attitudinal limitations associated with being disabled, hence
helping the SWDs to experience a quantum of success in mathematics, necessary for their
improved self-efficacy. Such could make them understand that they could also excel in related
fields thereby developing levels of interest in STEM-related activities, develop higher levels of
positive perception/emotion, interest and intentions in STEM subjects[33], [34], [37] and
increasing the probability of having a STEM major at post-secondary schools.

Figures must be numbered using Arabic numerals. Figure captions must be in 10 pt Regular font. Captions
of a single line must be centered whereas multi-line captions must be justified (e.g. Fig. 1). Captions with
figure numbers must be placed after their associated figures, as shown in Fig. 1.

6. Implications for Practitioners and Researchers

The findings may have implications for teachers and counselors, in career support for
students with disabilities as well as the provision of important services for them. To increase STEM
inclination among students with disabilities, there is a need to build on their mathematics self-
efficacy at the secondary school level. Career counselors could use different intervention strategies
to increase maths and science self-efficacy in students with disabilities. There is also a need for a
better insight into other threats to STEM career inclinations of individuals with disabilities apart
from self-efficacy. Science and mathematics teachers should encourage students with disabilities
by helping them experience a quantum of success necessary for heightened self-efficacy in related
subjects.



7. Conclusion

Based on the findings obtained in the research, it is concluded that there are poor self-
efficacy and low STEM career inclination among students with disabilities. Positive significant
relation exists between the mathematics self-efficacy and STEM career inclination of the
participants. According to the results obtained, students with disabilities show a higher inclination
towards STEM careers based on their level of self-efficacy. Correlation results are enough to find
out cause and effect relations. Thus, self-efficacy is responsible for the career inclination of college
students with disabilities.
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