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INTRODUCTION

Advances in medical science and technology, the change in prevalence from acute ill-

nesses to chronic conditions, and shift in focus from inpatient to ambulatory care have 

advanced the job functions of Rehabilitation Sciences professionals. The job functions 

of Rehabilitation Sciences professionals in the past was primarily that of a clinician with 

treatment skills, however, present day clinicians require expertise in evaluation, re-

search, administration, and education [1]. Correspondingly the entry level educational 

requirements of Rehabilitation Sciences professionals have expanded from undergrad-

uate to doctoral degrees.

Rehabilitation Sciences professionals need to be trained to be effective evidence-

based practitioners, the current gold standard of clinical practice [2]. Clinical outcomes 

are highly dependent on clinicians’ comprehension, assimilation and production of 

new research information of clinical knowledge and skills. Understanding, conducting, 
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and disseminating research are among the primary skills de-

veloped in Rehabilitation Sciences doctoral programs. With 

an understanding of the pressures that comes with being a 

clinician or a researcher, Rehabilitation Sciences doctoral pro-

grams seek to assist their doctoral students in developing the 

knowledge and skills needed to be effective consumers and 

producers of research. Therefore norms of productive re-

search behavior should be instilled in all Rehabilitation Sci-

ences students throughout their doctoral education. 

However, despite developing the knowledge and skills 

needed to be consumers and producers of research, new doc-

toral graduates may not be confident in their capabilities to 

comprehend, develop, conduct, and publish research find-

ings [3]. According to Bandura [4] the acquisition of knowl-

edge and skills does not necessarily translate into effective ex-

ecution, especially when the integration of complex sub skills 

is required. For knowledge to transform into action, self-refer-

ent thought is required. Effective research comprehension 

and production involve the orchestration and continuous im-

provisation of multiple sub-skills. Individuals examine their 

operative capabilities and form beliefs about their confidence 

to complete the various tasks successfully. These beliefs about 

their capabilities influence their actions, by regulating their 

motivation and the initiation of the various tasks [5]. There-

fore an individuals’ belief about their research understanding 

and capabilities regulates their research behavior including 

research consumption and production.

Confidence in an individual’s research capabilities has been 

found to be positively correlated with his or her research pro-

ductivity [6-11]. This positive relationship suggests that beliefs 

about research capabilities influence research behaviors. In-

dividuals with high research self-efficacy beliefs are more pro-

ductive and persevere through obstacles when compared to 

individuals who lack confidence in their research capabilities. 

However, there is a dearth of information on the research self-

efficacy beliefs of doctoral students in the Rehabilitation Sci-

ences field. Specifically, the differences between research self-

efficacy beliefs of clinical versus research doctoral Rehabilita-

tion Sciences students have not been investigated.

The primary purpose of this article is to add to the existing 

knowledge base on the research self-efficacy of clinical and 

research Rehabilitation Sciences doctoral students’ confi-

dence in their ability to understand, consume, and conduct 

research. First, the definitions of the constructs of self-efficacy 

and research self-efficacy will be presented. Followed by a 

summary of the findings and discussion of a study designed 

to investigate Rehabilitation Sciences doctoral students’ re-

search self-efficacy beliefs. 

Theoretical framework
The theoretical framework underlying this study is social cog-

nitive theory. Perceived self-efficacy refers to “beliefs in one’s 

capabilities to organize and execute the courses of action re-

quired to produce given attainments” [4]. Self-efficacy beliefs 

are perceptions of confidence of ability in performing a spe-

cific task and vary according to task generality [12]. Therefore, 

it is possible for a doctoral student to be highly efficacious 

about searching an electronic database for existing literature 

about a particular research topic but not be efficacious about 

understanding the statistics or results in the literature. 

Researchers in various disciplines have studied self-efficacy 

[13], including healthcare researchers. Examples of published 

research in the area of Rehabilitation Sciences include studies 

of self-efficacy in the context of speech-language pathology 

[14-17], audiology [18,19], and occupational therapy [20,21]. 

The popularity of the self-efficacy construct is in part due to 

its ability to predict future behavior. Self-efficacy is a predictor 

of performance [12]. Research indicates that there is a signifi-

cant correlation between self-efficacy and performance on 

specific tasks [5]. Highly efficacious individuals have higher 

aspirations, strong commitment to their goals, and are not 

easily discouraged by obstacles and failure [4]. The effort in-

vested in a task is regulated by an individual’s belief of their 

ability to perform the task. Research also indicates that the 

persistence in continuing with the task is correlated to self-ef-

ficacy [12].

The research self-efficacy beliefs of graduate students and 

current researchers have received increased attention in the 

past decade [11,22]. Research self-efficacy has been studied in 

relation to research experience, interest in research, time 

spent in graduate school, research training environment, gen-

der, and research productivity [7-9,11,22-27].

The length of time spent in graduate school has been re-

ported to be a predictor of research self-efficacy among grad-

uate students [8,11,23,25]. Gelso [25] studied the attitudes to-

wards research among clinical psychology graduate students. 

The results indicate that graduate students that were new to 

the graduate program were not very efficacious about con-

ducting research. As to be expected, self-efficacy beliefs in-

creased as students progressed in the program. Gelso [25] rec-

ommends that graduate training programs incorporate early 

active involvement in clinical and research doctoral training. 
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Apart from the length of time spent in graduate school, gradu-

ate students’ research self-efficacy is also influenced by their 

experience and exposure to research in graduate school. Bie-

schke et al. [28] report that research experience is a predictor 

of research self-efficacy. 

The relationship between research self-efficacy and re-

search productivity has been widely studied. Research self-ef-

ficacy is positively correlated to research productivity [6-

11,22]. Research self-efficacy is a significant predictor of re-

search productivity among doctoral students [7,8,11,28] and 

faculty members [9,22]. 

Phillips and Russell [11] studied research self-efficacy and 

productivity of graduate students in clinical psychology. Phil-

lips and Russell found a significant correlation between re-

search self-efficacy and productivity, for the total sample 

(r = 0.45, p< 0.001) and for beginning (r = 0.33, p< 0.001) and 

advanced (r = 0.50, p< 0.001) student subgroups. The increase 

in correlation between research self-efficacy and productivity 

as students advance in graduate school is consistent with 

Bandura’s [12] predictions of self-efficacy theory. As students 

progress through graduate school there are more opportuni-

ties to observe, understand, emulate, and conduct research. 

These enactive and vicarious experiences contribute to re-

search self-efficacy and productivity. 

Pasupathy and Siwatu [10] examined the nature of research-

self efficacy among faculty members in the fields of social and 

behavioral sciences. They report that there is a relationship 

between research self-efficacy beliefs and the research behav-

ior of faculty members. Faculty members that conduct both 

qualitative and quantitative research are efficacious about 

general research tasks, however, faculty members that con-

duct qualitative research are more efficacious about complet-

ing qualitative research tasks and faculty members that con-

duct quantitative research are more efficacious about com-

pleting quantitative research tasks. Their findings highlight 

the fact that self-efficacy beliefs pertain to specific tasks and 

are formed and highly influenced by mastery experiences. Pa-

supathy and Siwatu [10] further examined the relationship 

between research self-efficacy beliefs and research productiv-

ity among faculty members. A significant correlation between 

research self-efficacy and publication of research studies in 

peer reviewed journals (r = 0.59, p< 0.05) for faculty that pri-

marily conduct qualitative research, research self-efficacy and 

total research productivity (r = 0.59, p< 0.05) for faculty that 

primarily conduct quantitative research and research self-effi-

cacy and publication of book chapters (r = 0.37, p< 0.05) for 

faculty member that conduct both qualitative and quantita-

tive research was reported. The significant but varying 

strengths of correlation between research self-efficacy and the 

different research products, is consistent with past research 

and supports the predictive nature of self-efficacy beliefs. Fur-

ther, these findings reflect that there is a positive relationship 

between research self- efficacy beliefs and the research prod-

uct that is most valued by faculty members depending on the 

type of research they conduct. 

Research productivity has been studied extensively. A sig-

nificant amount of research has been conducted on research 

productivity since the early 1970s [29,30]. Studies on research 

productivity have utilized a wide variety of measures [31]. 

These measures range from the simple but objective standard 

of number of articles published in select few journals to com-

plex weighted averages of publications such as journal arti-

cles, and book chapters. 

METHODS

Participants
This study employed a convenience sample of doctoral stu-

dents at a public research institution of higher education en-

rolled in Rehabilitation Sciences programs that include; Doc-

tor of Audiology, Communication Sciences and Disorders 

PhD, Physical Therapy Doctor of Science-Research Track, 

Physical Therapy Doctor of Science-Educational Track, and 

PhD in Rehabilitation Sciences. Participants enrolled in pro-

grams where the objective was to provide research training as 

a basis for clinical practice and clinical education, were cate-

gorized as clinical doctoral students. These included Doctor 

of Audiology, Doctor of Physical Therapy and Physical Ther-

apy Doctor of Science-Educational Track. Participants that 

were enrolled in programs with the objective to conduct inde-

pendent clinical and/or basic research upon graduation were 

categorized as research doctoral students. These programs in-

cluded the Communication Sciences and Disorders PhD, 

PhD in Rehabilitation Sciences, and the Physical Therapy 

Doctor of Science-Research Track. A total of 45 doctoral stu-

dents participated in the study. Of the 45 participants, 33% 

(n = 15) were enrolled in research doctoral programs and 67% 

(n = 28) were enrolled in a clinical doctoral programs. 

Variables
The dependant variables in this study were Rehabilitation Sci-

ences doctoral students’ self-efficacy and research productiv-
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ity. For the purposes of this study, research self-efficacy was 

operationally defined as the participants’ Research Self-Effi-

cacy Inventory indices. 

Instrumentation
Measures

The Research Self-efficacy Inventory (RSEI) [10] was utilized 

to measure the research self-efficacy of doctoral students in 

Rehabilitation Sciences programs. The RSEI contains the fol-

lowing four domain specific research self-efficacy measures: 

General Research Self-Efficacy Scale (GRSE), Quantitative Re-

search Self-Efficacy Scale (QnRSE), Qualitative Research Self-

Efficacy Scale (QLRSE), and Mixed Methods Research Self-Ef-

ficacy (MMRSE). For the purpose of this study, the first three 

measures were used. These three measures contain 31 items. 

All items in the scale begin with the same stem: “How confi-

dent are you that you can…..” For each item, participants were 

asked to indicate a degree of confidence for executing the 

specific task using a scale ranging from 0 (no confidence at 

all) to 100 (completely confident). 

The GRSE is designed to assess participants’ beliefs in their 

capabilities to design and conduct a study in the social and 

behavioral sciences. The scale consists of 10 items in which 

participants are asked to rate how confident they are in their 

ability to execute general research tasks associated with Cre-

swell’s [32] six steps in the research process. These processes 

include: identifying a research problem, reviewing the litera-

ture, specifying a purpose, collecting data, analyzing and in-

terpreting data, and reporting the results of the study. Sample 

items in the scale include: “select an appropriate research de-

sign that will answer specific research questions” and “analyze 

data to provide answers to existing research questions.” A total 

score of participant’s responses was generated through the 

summation of the 10 items within this scale. Total scores 

could range from 0 to 1,000. Reliability analysis of the GRSE 

indicate that the scale has good internal consistency with a 

Cronbach alpha of 0.94 [10].

The QnRSE was created to assess participants’ beliefs in 

their capabilities to carry out tasks associated with designing 

and conducting a quantitative research study. Sample items 

in the 13-item scale include: “create a data file using statistical 

software program (e.g., SPSS)” and “collect quantitative data 

using techniques that are suitable in answering research 

questions.” A total score of participant’s responses was gener-

ated through the summation of the 13 items with in this scale. 

Total scores could range from 0 to 1,300. The QnRSE has a 

Cronbach’s alpha of 0.97, which signifies that the scale has 

good internal consistency [10].

The QlRSE was created to assess participants’ beliefs in 

their capabilities to carry out tasks associated with designing 

and conducting a qualitative research study. Sample items in 

the 8-item scale include: “implement the appropriate sam-

pling procedure after data collection has begun in a qualita-

tive study” and “conduct the appropriate qualitative analyses 

to answer specific research questions.” A total score of partici-

pant’s responses was generated through the summation of 

the 8 items with in this scale. Total scores could range from 0 

to 800. The results of a reliability analysis suggest high internal 

consistency, with a Cronbach alpha of 0.96 [10].

Participants’ responses to each of the items within each 

scale was combined to generate a total score for each domain. 

Participants with higher total scores were judged to have more 

confidence in their ability to conduct the specific research 

tasks within each domain. Total research self-efficacy scores 

were derived through a summation of domain scores. 

A productivity questionnaire was used to determine the 

types of research tasks each participant had completed in the 

doctoral program. Quantity and type of research product were 

the only measures of productivity in this research project. Par-

ticipants self reported participation in research projects, the 

number of research presentations submitted and accepted, 

reports and publications completed and research based 

grants received. Total Research Productivity (TRP) was calcu-

lated by summation of research products reported.

Background questionnaire

In addition to the RSEI, participants completed a written 

background questionnaire. The background questionnaire 

consisted of items related to the participants’ gender, year of 

doctoral education, completion of credit hours, completion of 

graduate level research design credit hours, preference of re-

search method, doctoral degree, opportunities to conduct re-

search, and satisfaction with research feedback received. The 

information acquired from this questionnaire facilitated the 

descriptive analysis of the data. 

Procedures
Following institutional review board approval, the survey in-

struments were administered in the various classrooms of the 

doctoral programs. The participants were given both oral and 

written instructions related to the survey instrument. Partici-

pants were informed that participation was voluntary and 
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would not affect any class grades. Neither the instructors of 

the classes, nor the investigators were present in the class-

room when students completed the survey. Surveys were de-

identified and separated from informed consent forms. 

RESULTS

This study used a standard group comparison design with 

two dependent variables; research self-efficacy and research 

productivity. Descriptive statistics (i.e., means and standard 

deviations) for various groups and sub groups were calcu-

lated. Spearman Rho correlation was used to investigate the 

relationship between research self-efficacy and research pro-

ductivity.

The respondents who completed all survey instruments 

consisted of a total of 46 doctoral students. Of the 46 partici-

pants, 37% (n = 17) were enrolled in research doctoral pro-

grams and 63% (n = 29) were enrolled in a clinical doctoral 

programs. Clinical doctoral participants consisted of 26 Doc-

tor of Audiology students, and 3 Doctor of Science in Physical 

Therapy- Education Track students. Research doctoral partic-

ipants consisted of 6 PhD in Communication Sciences and 

Disorders students, 9 PhD in Rehabilitation Sciences students, 

and 2 Doctor of Science in Physical Therapy- Research Track 

students. 71.7% of the participants were female and 28.3% 

were male. Sixty-nine point six percent of the respondents 

had completed 13 or more semester credit hours prior to the 

completion of the survey, with a mean of 1.82 (SD = 1.07) 

years in the doctoral program. Across participants 67.4% 

(n = 31) reported that they are currently working on a research 

project, 13.00% (n = 6) on an educational project, and 4.3% 

(n = 2) on a dissertation project. Adequate opportunities to 

conduct research in their individual doctoral programs was 

reported by 95.7% (n = 44) of the participants. When conduct-

ing research, 82% (n = 37) of the respondents reported feeling 

either stress, nervousness, anxiety or stomach or body aches. 

Respondents reported that the feedback received from the 

chairperson and the other doctoral committee members in-

fluenced their confidence to conduct research (89.1%, n = 40). 

Nature of research and clinical track doctoral students’ 
research self-efficacy beliefs 

Overall, the results indicated that participants had a wide 

range of levels of confidence in completing research tasks 

successfully. The RSEI for all participants ranged from 12.42 

to 96.23 (M = 59.55, SD = 23.78). 

An independent sample t-test was conducted to compare 

the research self-efficacy beliefs of clinical doctoral students 

and research doctoral students. There was a significant differ-

ence (t(44) = 5.55, p< 0.01) in the RSEI between clinical track 

participants (M = 46.79, SD = 19.88) and research track partici-

pants (M = 81.31, SD = 10.00). The significant difference in the 

global measure of research confidence indicates that clinical 

doctoral students were less confident about successfully com-

pleting research tasks than research doctoral students.

Research self-efficacy beliefs across task domains

There was wide variability in research self-efficacy beliefs by 

research task domain for all participants. Doctoral students 

were most confident about successfully completing general 

research tasks (M = 68.97, SD = 3.72), and were least confident 

about completing qualitative research tasks (M = 53.87, SD =  

3.72). 

A one-way ANOVA was performed to evaluate the effect of 

task domain on research self -efficacy beliefs for all students. 

Results indicate that there was a significant main effect for 

task domain (F(2,136) = 4.85, p< 0.01). Post-hoc Tukey HSD 

test (p< 0.05) with a Bonferroni correction was used to deter-

mine significance among mean scores across the three do-

mains. Results revealed that the GRSE domain index (M =  

68.97) was significantly higher in comparison to QlRSE 

(M = 53.87) and QnRSE (M = 55.79) domain indices. Further, 

there was no significant difference between QlRSE domain 

index (M = 53.87) and QnRSE domain index (M = 55.79). 

Among all research tasks within each domain, participants 

were most efficacious about searching an electronic database 

for existing literature about a particular research topic. Partici-

pants report being least confident about using software pro-

gram to perform qualitative and quantitative data. 

Nature of research and clinical track doctoral student’ 
research productivity 

An independent sample t-test was conducted to compare the 

research productivity of clinical doctoral students and re-

search doctoral students. Overall, doctoral students in the re-

search track were significantly more productive than doctoral 

students in the clinical track (t(44) = 4.05, p< 0.001).

Among clinical track participants, TRP ranged from 0.00 to 

28.00 (M = 0.96, SD = 1.40). Clinical track participants were 

most productive in working with a faculty member in design-

ing and implementing a research study (n = 9), participating 

in a research team (n = 8), and individually designed and im-
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plemented a research study (n = 4).

Within research track participants, TRP ranged from 0.00 to 

46.00 (M = 9.17, SD = 10.82). Research track participants were 

most productive in participating in a research team (n = 34), 

working with a faculty member in designing and implement-

ing a research study (n = 23), and submitting a literature re-

view to be considered for publication (n = 13). 

As there were multiple research products, a Multivariate 

test (Wilk’s Lambda) was conducted to examine research pro-

ductivity across various research products for clinical and re-

search track doctoral students. Results indicate that doctoral 

track had a significant effect (F(1,44) = 5.73, p< 0.05) on all of 

the various research products. Among the research products, 

the greatest difference between the clinical doctoral students 

and research doctoral students was seen in the research prod-

uct participated in a research team (F(1,44) = 26.05, p< 0.001) 

and worked with a faculty member in designing and imple-

menting a research study (F(1,44) = 19.64, p< 0.001).

Relationship between research self-efficacy beliefs and 
research productivity

The non-parametric Spearman rank-order correlation coeffi-

cients were calculated to assess the relationship between re-

search self-efficacy and research productivity. The non-para-

metric Spearman rank-order correlation coefficient was used 

because the data obtained was skewed for both the research 

self-efficacy and productivity variables. For all participants, 

there was a significant correlation between total research pro-

ductivity (TRP) and RSEI (r = 0.59, p< 0.01), TRP and GRSE 

(r = 0.62, p< 0.01), TRP and QLE (r = 0.46, p< 0.01), and TRP 

and QnRSE (r = 0.59, p< 0.01). Further there was significant 

correlation between RSEI and individually designing and im-

plementing a research study (r = 0.38, p< 0.01), working with a 

faculty member in designing and implementing a research 

study (r = 0.50, p < 0.01), participation in a research team 

(r = 0.70, p< 0.01), and submitting a literature review to be 

considered for publication (r = 0.45, p< 0.01).

For participants in the research track, there were no signifi-

cant correlation between research self-efficacy and total re-

search productivity. However, there was significant correla-

tion between RSEI and submitting a conceptual paper to be 

considered for publication (r = 0.47, p< 0.01). Further there 

was a significant correlation between QLE and published your 

work in a non peer reviewed journal (r = 0.49, p< 0.01).

For participants in the clinical track there was significant 

correlation between RSEI and TRP (r = 0.40, p< 0.01), and 

RSEI and working with a faculty member in designing and 

implementing a research study (r = 0.40, p< 0.01). Further 

there was significant correlation between and GRSE and TRP 

(r = 0.49, p< 0.01), GRSE and worked with a faculty member in 

designing and implementing a research study (r = 0.39, 

p< 0.01), and GRSE and participated in a research team (r =  

0.46, p< 0.01).

DISCUSSION

The major aim of this study was to explore whether type of 

doctoral degree (research and clinical) within Rehabilitation 

Sciences programs was associated with differential gains in 

students’ confidence with research comprehension and skill, 

and research productivity. The standard group comparison 

design used in this study of a convenient sample was limited 

to several known threats to internal validity; most relevant 

were differential selection, history, maturation, and regression 

effects. However, the study findings point to several useful im-

plications for Rehabilitation Sciences educators who are aim-

ing to enhance their research curricula and for researchers 

who study the scholarship of research instruction in profes-

sional doctoral programs. 

The descriptive data used to answer the first research ques-

tion revealed that doctoral students in general were moder-

ately confident in their ability to conduct research tasks. Doc-

toral students were particularly confident in their ability to 

conduct general research tasks (e.g., indentify a research 

problem that can be researched scientifically, and search an 

electronic database for existing literature about a particular 

research topic) and were least confident about their ability to 

conduct qualitative research tasks (e.g., Analyze qualitative 

data using a software program (e.g., NVivo, NUD*IST), and 

implement strategies to enhance the trustworthiness of a 

qualitative study). Further, research track doctoral students 

were more confident about completing research tasks suc-

cessfully than clinical doctoral students. According to Ban-

dura [12], mastery and vicarious experiences are powerful 

sources of self-efficacy information. Although both clinical 

and research track doctoral students are required to complete 

research credit hours, clinical track doctoral students are re-

quired to complete fewer research credit hours than research 

track doctoral students. Most research projects either qualita-

tive or quantitative include general research tasks. Therefore 

doctoral students through observation and practical experi-

ences have gained confidence in conducting these tasks. Re-
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search track doctoral students also reported higher research 

productivity, especially in participation in research teams and 

working with faculty member on a research project and there-

fore had more opportunities for mastery and vicarious experi-

ences. For all participants there was a moderate but signifi-

cant correlation between research self-efficacy and research 

productivity. Research self-efficacy has been reported to be a 

predictor of research productivity [10], especially among 

graduate students [8]. The findings of this study are in line 

with past research that indicate a significant but moderate 

strength of correlation between research self-efficacy and re-

search productivity [10,11]. 

The major implication relates to the disparate research self-

efficacy beliefs and research productivity of clinical and re-

search doctoral students. Although practitioners with a clini-

cal doctorate may not be conducting research projects, to be 

effective in their professions as clinicians they will require the 

knowledge, skill and ability to incorporate research in their 

daily practice. In recent years, evidence based practice has 

gained in popularity [33]. Healthcare practitioners are encour-

aged to evaluate and incorporate results of original research 

in their daily practice. One of the primary obstacles to the 

adoption of evidence based practice is reported to be the lack 

of knowledge and expertise in assessing the validity of current 

evidence (research) and interpreting statistical results [34]. 

Research indicates that the inability to formulate clinical re-

search questions, conduct an efficient literature search, un-

derstand and discriminate between the various research de-

signs and determine the validity of studies, and effectively ap-

ply the research findings to patient problems are some of the 

barriers to evidence based practice adoption [33]. Rehabilita-

tion Sciences educators need to be aware of the relationship 

between exposure to research and research experience and 

the confidence to conduct basic research skills, and compre-

hend and assimilate research findings into clinical practice. 

There is a clear need for further investigation, into the rela-

tionship between research exposure and education, and the 

consumption, assimilation and production of research among 

Rehabilitation Sciences doctoral students. Future research on 

this topic should include a larger sample of Rehabilitation Sci-

ences doctoral students from various institutions.

CONCLUSION

In this descriptive study of Rehabilitation Sciences doctoral 

students, we have attempted to assess students’ beliefs about 

their confidence in comprehending and conducting research 

tasks and their research behaviors and productivity. The re-

sults indicate a considerable difference in the research self-ef-

ficacy beliefs and research productivity of clinical and re-

search doctoral students. Our findings indicate that mastery 

and vicarious learning opportunities may enhance the under-

standing, consumption and production of research.
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