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Abstract: The purpose of this pilot study was to determine students’ self-efficacy level prior 
to participation and after participation in an inquiry-based science camp to determine if self-
efficacy levels changed as a result of participation. A validated instrument, the 30 item Morgan-
Jinks Student Self-Efficacy Scale (MJSES) (Jinks & Morgan, 1996) was used to identify the 
constructs of self-efficacy before and after the weeklong summer camp. The results suggest 
that the inquiry-based science camp had a positive impact on junior participants’ academic 
self-efficacy and did not increase senior participants’ academic self-efficacy.
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INTRODUCTION

Self-efficacy is the belief that one can 
succeed in performing a particular behavior 
(Bandura, 1977). According to Bandura 
(1993), “Students’ beliefs in their efficacy 
to regulate their own learning and to 
master academic activities determine 
their aspirations, level of motivation, and 
academic accomplishments” (p. 117). By 
analyzing the responses of students with 
visual impairments, researchers will begin 
to comprehend students’ beliefs about their 
ability to succeed in technology and science.  
According to research, students with visual 

impairments have considered science a 
difficult subject due to the overreliance 
on visual instruction for the teaching of 
the concepts (Jones, Minogue, Oppewal, 
Cook, & Broadwell, 2006; Penrod, Haley, 
& Matheson, 2005; Sahin & Yorek, 2009). 
Students with visual impairments have the 
same span of cognitive abilities (Kumar, 
Ramasazmy, & Stefanich, 2001), and can 
also master high-order science concepts 
with accommodations, as their peers (Jones 
et al.). However, they need to be encouraged 
to use other modes of exploration, beyond 
the visual, such as tactile to discover science 
concepts (Sahin & Yorek).
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Inquiry-based education allows engagement 
in science much like a scientist would in 
his/her career. Students utilize thinking 
processes similar to how a scientist would 
begin to examine the natural world. Recent 
research has shown that inquiry-based 
curriculums are beneficial for students 
with visual impairments (Wild & Trundle, 
2010a; 2010b; Wild, Hobson, & Hilson, 
2012). However, this research was based 
upon existing inquiry-based curriculum. 
No research exists to examine the self-
efficacy of children with visual impairments 
regarding science or participation in inquiry-
based science.

THEORETICAL FRAMEWORK

The beliefs a person has about his or her 
ability influences behavior.  Bandura (1993) 
suggested that these beliefs create effects 
through cognitive, motivational, affec-
tive, and selection processes. Performance 
accomplishments, vicarious experience, 
verbal persuasion, and physiological states 
are the four main sources of information 
that form the base for personal self-efficacy 
(Bandura, 1977). A student’s personal self-
efficacy belief influences their participa-
tion in school. The belief that students have 
in their ability to do school work impacts 
their involvement and perseverance in the 
work (Linnenbrink & Pintrich, 2003). This 
belief in one’s own capability influences 
an individual’s effort and interest in school 
related work. Student performance may be 
improved when students have a high sense 
of self- efficacy in a subject area and may 
influence students in considering career 
choices in that subject area (Pajares, 1997). 
This is supported by findings that suggest 
that a person’s self-efficacy beliefs are a 

factor in their selection of and achievement 
in a science and math related career (Zeldin, 
Britner, & Pajares, 2008).

SELF-EFFICACY RESEARCH

There is a paucity of research on the self-
efficacy of students with visual impairments 
in science. There has been some related 
research, such as Ketelhut’s (2007) 
exploratory study on students’, of which only 
3% were identified as special education and 
none were reported visually impaired, self-
efficacy before and during a scientific activity 
using technology over time. The study 
used a 7-point Likert scale and the findings 
suggest that when scientific inquiry concepts 
are integrated into teaching, such as with 
a computer game system, it may promote 
change in student’s self-efficacy (Ketelhut).

Lacakaye and Margalit (2006) conducted 
a study that identified the self-efficacy of 
students with Learning Disabilities (LD) 
and their general education peers in math 
and history in middle school and high 
school. The study consisted of 120 students 
with LD and 160 general education students. 
Specific academic and general academic 
self-efficacy was measured using a 7-point 
Likert scale. The study indicated that 
students with LD continued to experience 
lower self-efficacy in history, even after 
they had received accommodations and 
assistance during the school year. In 
addition, the math self-efficacy for the high 
school students with LD remained stable 
compared to their peers without LD who 
reported lower math self-efficacy.
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METHODOLOGY

Students

Students with a visual impairment in grades 
3rd through 12th were enrolled in a summer 
camp provided by a national consumer 
organization for students with visual 
impairments. Students in grades 3rd-6th 

were termed junior campers and senior 
campers were in grades 8th–12th. All students 
enrolled in the camp participated in the 
instruction; however, only the students who 
agreed to participate in the study and had 
parental consent completed the self-efficacy 
instrument. All campers had a visual 
impairment that ranged from total blindness 
to low vision. Data regarding specific visual 
impairment conditions was not collected due 
to restrictions placed on the data collection. 

Demographic data are detailed in Table 1.

Sixteen junior campers had parental forms 
and consent forms and completed the pre-
survey questions, but only eight (50%) of 
the sixteen junior campers completed the 
post-survey questions. Only data from those 
campers completing both the pre and post 
assessment will be presented. Five junior 
participants were male and three were female. 
One junior participant was seven years old, 
five junior participants were eleven years 
old, and two junior participants were twelve 
years old. One junior participant was in 3rd 
grade, one junior participant was in 4th grade, 
and six junior participants were in 5th grade. 
Five junior participants were Caucasian, one 
junior participant was African American, 
one junior participant was Hispanic, and one 
junior participant was Asian.

Student # Age Gender Grade Race Junior or Senior

1 11 Female 5 Caucasian Junior
2 7 Female 3 African American Junior
3 11 Male 5 Caucasian Junior
4 11 Female 5 Caucasian Junior
5 11 Male 5 Hispanic Junior
6 11 Male 5 Caucasian Junior
7 12 Male 4 Asian Junior
8 12 Male 5 Caucasian Junior
9 16 Female 10 Caucasian Senior
10 19 Male 10 Caucasian Senior
11 14 Male 8 Caucasian Senior
12 16 Female 10 Caucasian Senior

Table 1: Demographic Data for Self-Efficacy Data 1

1 From Preparing for an Inquiry-Based Summer Camp Experience for Students with Visual Impairments: 
What Do the Campers Think?, by T. Wild, M. Hilson, & K. Farrand, 2014, Journal of Blindness Innovation and 
Research, 4.  Copyright [2014] by Journal of Blindness Innovation Research.  Reprinted with permission.
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Seven senior campers had parental forms 
and consent forms and completed the pre-
survey, but only four (57%) of the seven 
completed the post-survey questions. Of 
those senior participants that completed both 
surveys, two were male and two were female. 
One senior participant was in 8th grade and 
three senior participants were in 10th grade. 
All four senior participants were Caucasian. 
One senior participant was fourteen years 
old, two were sixteen years old, and one 
participant was nineteen years old.

Setting

The data were collected at the organization’s 
headquarters as well as the students’ home 
computers. All students attended a weeklong 
inquiry-based science camp at the organiza-
tion’s headquarters. The theme of the week 
long camp was inquiry-based science.

Purpose

The purpose of this pilot study was to deter-
mine students’ self-efficacy level prior to 
participation and after participation in the 
inquiry-based science camp to determine 
if self-efficacy levels changed as a result of 
participation.

CAMP CURRICULUM

All campers participated in a weeklong 
science inquiry-camp.  This camp built upon 
inquiry-based investigations that each indi-
vidual camper had developed over several 
weekly, approximately 25 minute, tele-
phone calls with the directors of the camp. 
Campers could choose a science or engi-
neering topic they were interested in as 
long as the investigation surrounding their 

topic was inquiry-based. After deciding on 
a topic, the students built a list of supplies 
and resources needed for the projects. In 
addition, the directors assigned the campers 
to small groups with an adult mentor, who 
also had a visual impairment, based upon 
their interests prior to arriving to camp.

Upon arrival at camp, all campers were 
assigned a workstation with all their supplies 
needed to complete their investigations. 
Blocks of time were devoted daily to complet-
ing and working on their projects. Projects 
ranged from exploring human behaviors, 
building a hovercraft, exploring how to build 
a tactile graphics pad, testing modalities of 
learning, and building bridges; just to name 
a few. Campers kept data on their project in 
the form of a journal. Senior campers were 
encouraged to work with junior campers and 
answer any questions the junior campers 
might have about their inquiry projects. 
Both junior and senior campers asked ques-
tions of the adult mentors. When the students 
were not working on their projects they were 
exploring other science experiments or 
learning about engineering endeavors such 
as the Blind Driver Challenge.

The final day of camp involved campers pre-
senting their findings from their projects to all 
staff, mentors, parents, and fellow campers. 
Some members of the general public also 
attended the event.

DATA COLLECTION

Instrument

Students in this study completed a short form 
demographic survey and a 30-item Mor-
gan-Jinks Student Efficacy Scale (MJSES) 
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self-efficacy instrument, a validated instru-
ment developed by Jinks and Morgan (1996). 
The MJSES was used to identify the con-
structs of self-efficacy before and after par-
ticipating in the weeklong summer camp. 
THE MJSES was designed to obtain infor-
mation about student self-efficacy beliefs 
in relation to academic activities (Jinks & 
Morgan, 1999). Jinks and Morgan identi-
fied the following three subscales within 
the MJSES self-efficacy instrument: talent 
items, context items, and effort items. 

Talent items consisted of students respond-
ing to statements, thirteen, about their beliefs 
that they are a good student and questions 
about specific content areas, such as science, 
math, reading, and social studies. An example 
statement from the talent items subscale 
is, “I am a good science student” (Jinks & 
Morgan, 1999, p. 227). Context items con-
sisted of students responding to statements, 
13, about their beliefs about students that 
get good grades, the importance of school 
and grades, and their beliefs about teachers 
and adults in relation to school success. An 
example statement from the context items 
subscale is, “It does not matter if I do well 
in school” (Jinks & Morgan, 1999, p. 227).  
Effort items consisted of students respond-
ing to statements, four, about their beliefs 
about their own effort in academic pursuits 
and grades. An example statement from the 
effort items subscale is, “I always get good 
grades when I try hard” (Jinks & Morgan, 
1999, p. 227).

The survey was posted on an Internet-based 
provider that was compatible with standard 
text to voice adaptive software. Students 
responded to the 30 item survey questions on 
a 4-point interval Likert-type scale (Jinks & 
Morgan, 1999). Students marked the box that 

contained a statement of agreement (4=really 
agree, 3=kind of agree, 2=kind of disagree, 
and 1=really disagree) that matched their per-
ceived self-efficacy. 

Collection

A letter of support from the organization and 
an informational packet from the research-
ers were sent to participants and parents prior 
to camp. Information in the packet described 
the potential value of the research study and 
requested parental consent. A permission form 
and a self-addressed stamped envelope were 
included in the packet. Only students with 
signed parental or self- consent forms were 
considered participants of this study. Students 
eighteen-years –or older were permitted to sign 
their own consent forms. After consent forms 
were received, an email with a link to the 
survey was sent to the students. The national 
consumer organization that sponsored the 
camp provided the researchers with student/
parent email addresses from their files upon 
receipt of permission. A short introduction 
to the assessment was given on the survey’s 
opening page followed by the demographic 
questions and then the MJSES instrument.

Students and parents also had the option of 
completing the survey during camp registra-
tion. Researchers were available to answer 
questions and provide computer access. All 
participants completed the MJSES and pre-
survey questions prior to the first morning of 
the camp.

One week after camp, students received an 
email asking them to complete the same 
MJSES survey as a post evaluation. All par-
ticipants were asked the same MJSES ques-
tions pre and post camp. 
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DATA ANALYSIS

The data collected from the MJSES self-
efficacy instrument was analyzed using 
Jinks and Morgan’s subscale item informa-
tion for talent, context, and effort (Jinks & 
Morgan, 1996). MJSES data were analyzed 
using SPSS software to identify the chil-
dren’s understanding of self-efficacy. Due to 
the small sample size of participants the sta-
tistical power of the data was reduced. The 
mean scores of the participant responses 
were analyzed to identify patterns between 
junior and senior campers, as well as their 
responses to the MJSES subscale items 
about self-efficacy.

RESULTS

Results from the MJSES self-efficacy instru-
ment showed that junior participants had a 
pre-survey self-efficacy mean score of 2.73 
and a post-survey self-efficacy mean score 
of 2.84 (Table 2). Thus, junior campers’ self-
efficacy scores increased from pre-survey to 
post-survey. Five junior participants’ (62.5 
%) self-efficacy mean scores increased, two 
junior participants’ (25%) self-efficacy mean 
scores decreased, and one participant’s (12.5 
%) self-efficacy mean score stayed the same.

Table 3 reports the results of the junior 
group self-efficacy mean scores for the three 
subscale items of the MJSES self-efficacy 
instrument. The junior groups’ self-efficacy 

n Pre-Survey M Post-Survey M

Group

Participant 1

8

1

2.73

2.93

2.84

2.87
Participant 2 1 2.90 2.83
Participant 3 1 2.97 3.07
Participant 4 1 2.73 2.73
Participant 5 1 2.70 2.87
Participant 6 1 2.73 2.83
Participant 7 1 2.87 2.97
Participant 8 1 2.03 2.57

Table 2: Junior Self-Efficacy Scores on the MJSES

Table 3: Junior Group Self-Efficacy Scores on the MJSES by Subscale Items

Group n Talent Items Context Items Effort Items

Pre-Survey 8 3.05 2.48 2.53
Post-Survey 8 3.32 2.43 2.59
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mean scores for subscale items increased in 
two categories: talent items and effort items, 
and the self-efficacy mean scores for context 
items decreased slightly. 

Results from the MJSES self-efficacy instru-
ment showed that senior participants had a 
pre-survey self-efficacy mean score of 2.83 
and a post-survey self-efficacy mean score of 
2.75 (Table 4). Thus, senior campers’ self-effi-
cacy group scores decreased from pre-sur-
vey to post-survey. One senior participants’ 
(25%) self-efficacy mean score increased and 
three senior participants’ (75%) self-efficacy 
mean scores decreased.

Table 5 reports the results of the senior groups’ 
self-efficacy mean scores for the three subscale 
items of the MJSES self-efficacy instrument. 
The senior groups’ self-efficacy mean scores 
increased for one subscale category: context 
items, and decreased for two subscale catego-
ries: talent items and effort items. 

LIMITATIONS

One of the limitations of this study is the 
small sample size; there were only eight 
junior campers and four senior campers. This 
is in part due to the fact that visual impair-
ments is identified as a low incidence dis-
ability. The U.S. Department of Education 
(2002) reported that students with low inci-
dence disabilities make up less than 1% of the 
U.S. school population (Ludlow, Conner, & 
Schechter, 2005). Findings from this research 
cannot be generalized to populations of all 
students’ with visual impairments, due in 
large part to the small number of students in 
the sample size. The small sample size also 
reduced the statistical power. This made it 
difficult to analyze the data for significance, 
because at least one of the groups had fewer 
than two cases. This occurred when statisti-
cal measures were run to test the significance 
of age, gender, and visual disability impacts 
within the survey. The tests could not be 

n Pre-Survey M Post-Survey M

Group

Participant 9

4

1

2.82

2.63

2.75

2.77
Participant 10 1 2.93 2.77
Participant 11 1 2.90 2.77
Participant 12 1 2.83 2.67

Table 4: Senior Self-efficacy Scores on the MJSES

Table 5: Senior Group Self-Efficacy Scores on the MJSES by Subscale Items

Group n Talent Items Context Items Effort Items

Pre-Survey 4 3.40 2.33 2.48
Post-Survey 4 3.21 2.35 2.44
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performed to determine the statistical signif-
icance for the fixed factors.

Another limitation is that the students that 
participated in the study were a self-selected 
group. The students in the study voluntarily 
applied to attend the camp and participate in 
the study; selection of the participants was 
not random. Also, not all students that com-
pleted the pre-survey questions completed 
the post-survey questions. This limitation 
was in part due to the fact that participants 
completed the post-survey at their homes. 
Students were sent an email reminder one 
week after camp, but the number of partici-
pants that completed the online survey still 
decreased from the pre to the post survey.

A further limitation is that the MJSES self-
efficacy instrument did not focus solely on 
science and technology. The MJSES was 
designed to identify student self-efficacy 
perceptions concerning academic perfor-
mance (Jinks & Morgan, 1999). The MJSES 
results recorded the impact of an inquiry-
based summer camp on the self-efficacy 
beliefs of students’ with visual impairments 
for academic performance, but science and 
technology was not the sole subject being 
measured. The MJSES test itself only had 
one question directly related to science and 
no questions that specifically asked about 
technology.

CONCLUSIONS

The purpose of this pilot study was to deter-
mine students’ self-efficacy level prior to 
participation and after participation in an 
inquiry-based science camp to determine 
if self-efficacy levels changed as a result 
of participation. The results of the present 

study could not determine the students’ self-
efficacy for science and technology specifi-
cally, but was rather used to determine the 
impacts of an inquiry-based science camp 
on students’ academic self-efficacy. The 
results from the MJSES subscale items sug-
gested that junior and senior participants’ 
self-efficacy was highest with talent items, 
followed by effort items, and context items. 
Overall the results from the MJSES self-effi-
cacy survey indicated that junior and senior 
students had high academic self-efficacy 
beliefs at the beginning of the camp. The 
overall subscale means also indicated high 
self-efficacy levels for the participants.

The results of the present study indicated that 
the inquiry-based science camp increased 
the junior participants’ self-efficacy for 
academic performance. The results from the 
MJSES self-efficacy instrument recorded 
an increase in the junior group participants’ 
self-efficacy mean score, an increase in the 
self-efficacy mean scores for the majority 
of the individual junior participants (6), a 
decrease in the self-efficacy mean score for 
1 junior participant, and had no effect on 1 
junior participants’ self-efficacy mean score. 
Additional data collected by the author’s 
supports the junior campers increased self-
efficacy. According to Wild, Hilson, and 
Farrand (2014), junior campers indicated 
that they enjoyed their time working on the 
inquiry-based science projects, learned new 
technology, were more confident about their 
cane use, and were more confident about 
possibilities for people with visual impair-
ments upon completion of the camp.

In contrast, the results from the MJSES 
self-efficacy instrument indicated that the 
inquiry-based science camp did not increase 
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the self-efficacy of senior participants for 
academic performance. The MJSES results 
indicated that the group self-efficacy mean 
scores for the senior participants decreased, 
the self-efficacy mean scores for the majority 
of the senior participants (3) decreased, and 
the self-efficacy mean score of 1 senior par-
ticipant increased.  The decrease in senior 
participants’ self-efficacy mean score may 
have been due to their high self-efficacy 
scores prior to the camp, more specifically in 
regards to their perceived talent and effort. 
Wild, Hilson, and Farrand (2014) reported 
information from the senior participants that 
supported their high self-efficacy beliefs 
prior to and upon completion of the inquiry-
based science camp.  More specifically Wild 
and colleagues found that senior campers felt 
they were good role models and mentors, as 
well as leaders that had skills that included 
“confidence, independence, understanding, 
being informed, and connecting with others” 
before and after the camp (2014, p. 5). In 
addition, the seniors high mean scores prior 
to the camp and a lack of increase in self-effi-
cacy upon completion of the camp may have 
been due to the seniors having more experi-
ences with open inquiry prior to the camp.

SUMMARY

Implications and Future Research

There is a dearth of literature on the self-
efficacy of students with visual impairments 
on science and technology. This pilot study 
research can provide educators and research-
ers with a better understanding of the role of 
self-efficacy in students with visual impair-
ments. Future research needs to be done using 
the MJSES self-efficacy instrument with a 
larger sample size of students with visual 

impairments as well as a random sample of 
student participants. A suggestion would be 
to have data collected using the MJSES self-
efficacy instrument from multiple camps to 
increase the sample size of the students. Also, 
future research should examine validated 
norm-referenced instruments for all students 
and the impact of the instrument on the self-
efficacy of students with visual impairments 
on science and technology. This study can 
also provide a basis for future research to 
create a norm-referenced instrument for the 
self-efficacy of students with visual impair-
ments for science and technology. 

Results from the MJSES self-efficacy instru- 
ment implied that there was increased self-
efficacy with the junior participants and 
decreased self-efficacy with the senior par-
ticipants. These results have implications for 
how the self-efficacy of students of differ-
ent age ranges, specifically junior and senior 
participants with visual impairments are 
impacted by an inquiry-based science camp. 
Results may have been influenced by the level 
of cognitive understanding or prior knowl-
edge of participants. Junior participants 
may not have experienced the same level 
of frustration during inquiry as the seniors. 
Senior participants may have entered the 
camp with higher expectations for the scien-
tific outcomes of their inquiry experiments.  
Student’s individual success in complet-
ing an experiment that he or she designed 
may have influenced his or her academic 
self-efficacy. Future research needs to take 
into account individual participants’ under-
standing of inquiry-based science experi-
ments and how this can influence academic 
self-efficacy, as well as individual partici-
pants’ previous experiences participating in 
inquiry-based science.
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Overall the results from the MJSES self-
efficacy instrument subscale items indi-
cated that students with visual impairments 
had the highest self-efficacy with regards to 
talent items, followed by effort items and 
then context items. The high results for the 
talent subscale items has implications for 
future research with inquiry-based science 
that takes into account different teaching 
and learning variables and how these impact 
students with visual impairments academic 
self-efficacy. The self-efficacy data also has 
implications for teachers motivating students 
in the various subscale areas. Teachers may 
design lessons that focus more on talent, 
effort, or context items in order to increase 
individual self-efficacy with regards to 
various academic content areas.
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