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ABSTRACT

Background: The professional adoption of evidence-based practice (EBP) increases the 
focus on registered dietitians (RDs) regularly engaging in research activities in order to 
contribute to the scientific basis of dietetics.  Lack of confidence in research knowledge 
and skills is a known barrier to RD research involvement.

Objective: To determine if the use of research self-efficacy as an outcome of continuing 
professional education (CPE) in EBP for RDs provided additional information about 
changes in research knowledge.

Design: A randomized controlled trial was used to measure the effects of two 
educational interventions.  The Standard group completed a series of on-line CPE EBP 
modules, and the Standard-Plus group completed a series of social cognitive career 
theory (SCCT)-based discussion forum activities in addition to the EBP modules.

Participants: The Commission on Dietetic Registration provided a randomly selected 
list of RDs, who reported clinical nutrition as their primary practice area.  Subjects (N = 
580) were randomly assigned to three study groups.

 Main Outcome Measures: Research self-efficacy (composite and subscale scores) 
was measured using the Nursing Research Self-Efficacy Scale (NURSES), which was 
developed to measure research self-efficacy among practicing nurses.  Intervention 
completion status was compared to key demographics and characteristics known to 
be associated with research outcome constructs in order to evaluate differences by 
treatment group.
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Statistical Analyses:  Descriptive 
statistics and one-way analysis of 
variance were used to compare the 
baseline demographics between 
groups.  One-way analysis of 
covariance assessed the research 
self-efficacy composite scores 
for differences between the three 
study groups at each measurement 
point.  Scores for research self-efficacy 
subscales were reported descriptively.  
Chi-square analyses, Fisher’s exact 
test and one-way ANOVA were used 
to evaluate group differences in key 
variables and completion status.  

Results:  There were no significant 
differences among the three study 
groups in baseline demographics or 
research self-efficacy scores.  There 
was a statistically significant difference 
between the study groups for the 
post-intervention (F = 7.3, p < 0.001) 
and three-month follow-up (F = 
5.20, p = 0.006) research self-efficacy 
mean scores.  The Standard-Plus and 
Standard groups had significantly 
greater research self-efficacy than the 
Control group at post-intervention (p 
= 0.012, p = 0.002) and three-month 
follow-up (p = 0.028, p = 0.022).  
The Obtain Resources and Theory 
Application subscales were the 
highest scores at all three time points.  
The Standard-Plus intervention 
completers more frequently reported 
research environment supports 
related to colleagues in the workplace 
(p = 0.02, p = 0.01).

Conclusions:  A planned learning 
experience in EBP can have a positive 
impact in a broad sample of clinical RDs’ 

perceived abilities to obtain and apply 
EBP resources, reflective of level one 
of the research continuum.  Additional 
research is needed to determine best 
practices for developing interventions 
that focus on building individual and 
department or team level research 
capacity, including enhancing research 
self-efficacy.

INTRODUCTION  

Evidence-based practice (EBP) is an 
approach to health care decisions 
that uses the best available evidence 
and patient values in combination 
with practitioner expertise.1  EBP is a 
critical component of the professional 
foundation of dietetics, and it is the 
ethical responsibility of each dietetics 
practitioner to apply its principles.2,3  
The dietetics profession’s adoption 
of EBP as a professional standard of 
practice has increased the focus on 
practitioners engaging in research 
activities.4,5  The perpetuation of 
the evidence basis for practice 
requires clinicians to stay abreast of 
new research.6  The importance of 
registered dietitian (RD) involvement 
in research has never been greater 
with the national focus on patient-
centered outcomes research as a 
way to reduce healthcare costs7 and 
evidence-based health care as a central 
part of healthcare reform.8  Research 
involvement by RDs has been described 

as a continuum of research activities, 
including application of research 
to practice (level one), translation 
of research to practice (level two), 
conduct of research (level three) and 
implementation of research initiatives 
(level four).9  Lack of confidence 
in research knowledge and skills 
is a known barrier to RD research 
involvement.9-14  The progressive 
development of research capacity at 
the individual and team or department 
level necessitates advancement in the 
research continuum.14    

Social cognitive career theory (SCCT)15 

provides direction for developing 
educational interventions and 
measuring outcomes of the exploration 
of career choices and behaviors, such as 
increased research involvement among 
healthcare professionals.  The four key 
research outcome constructs of the 
SCCT model are research self-efficacy, 
research outcome expectations, 
research interest and research 
involvement.16  Research self-efficacy 
is defined as “judgments about one’s 
ability to perform specific research tasks 
that may influence the extent to which 
individuals participate in research 
activities or choose research-oriented 
careers”16, p. 80  According to SCCT, if 
research self-efficacy is positively 
affected as a result of participating in a 
planned learning experience, research 
outcome expectations, research interest 
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and ultimately research involvement 
may be positively impacted (Figure 
1).17  Therefore, research self-efficacy 
has been a targeted outcome of 
educational interventions designed to 
increase research involvement among 
healthcare professionals.18-21  Research 
self-efficacy provides a meaningful way 
to assess the educational outcomes of 
research education.22

Self-efficacy expectations, considered 
the most important predictor of 
behaviors (i.e., applying research to 
dietetics practice), have been the 
most thoroughly researched of all the 
constructs in the SCCT model.23  Two 
important features of self-efficacy are 
that it is dynamic (i.e., it can change 
over a person’s lifetime) and it is tied 
to a specific content area,24 such as 
research knowledge and skills.  Sources 
of self-efficacy information, or ways 
in which individuals can build their 
beliefs in their abilities, including 
performance accomplishments, 
vicarious experiences, verbal 
persuasion and emotional arousal, 
are derived from informal and formal 
learning experiences (i.e., continuing 
professional education (CPE)).24  Ideally, 
each of these sources of self-efficacy 
would be included when designing 
an educational intervention.18  The 
purpose of this study was to determine 
if using research self-efficacy as 
an outcome of CPE in EBP for RDs 
provided additional information about 
changes in research knowledge.  The 
results of a previously published 
randomized controlled, educational 
intervention21 were further evaluated 
with two secondary aims: 1) to explore 

how the educational interventions 
impacted the perceived abilities of 
the participants within the context 
of the research continuum; and 2) to 
determine if there were differences 
in the treatment groups between 
intervention completion status and 
key demographics and characteristics 
known to be associated with 
research outcome constructs (i.e., 
research self-efficacy) in order to 
develop recommendations for future 
interventions.

METHODS
Details of the research protocol and 
methodology have been previously 
published.21 In their Strategic Plan, the 
Academy of Nutrition and Dietetics 
has outlined their intention to better 
prepare all RDs to conduct and use 
research in practice. 25  To test this 
initiative, a broad sample of clinicians 
was recruited for this study.  The 580 
participants were self-selected from a 
random list of 7550 RDs who reported 
clinical nutrition as their primary area of 
practice to the Commission on Dietetic 
Registration.  They were randomly 
assigned to Standard-Plus (n = 187), 
Standard (n = 190) and Control (n = 
203) study groups.  Oversampling was 
conducted in order to reach clinicians 
who were also interested in CPE in 
EBP.  Measurements were conducted 
at baseline, following a 14-week 
educational intervention and at three-
month follow-up post-intervention.  
This study was approved by the Rutgers 
University Institutional Review Board 
(IRB) as an expedited review.  An initial 
e-mail, via Survey Monkey, introduced 
the study and contained elements of 

consent.  Completion of the baseline 
survey indicated voluntary consent to 
participate in the study.

Intervention
Full details of the intervention have 
been previously published.21  Briefly, 
the participants in the Standard group 
were asked to complete an on-line 
EBP CPE program.26 The EBP modules 
were developed to provide interactive, 
self-paced CPE in EBP knowledge to 
healthcare professionals.  Topics of the 
five modules were: What is Evidence-
Based Practice, Library Resources and 
Search Strategies, Critical Appraisal 
of the Literature, Domains for Clinical 
Questions and Applying Evidence to 
Clinical Practice.  The EBP CPE program 
was selected as an educational 
intervention designed to strengthen 
the participants’ EBP knowledge and 
skills, which are essential for achieving 
competence in the first level of the 
research continuum: applying research 
to practice.9  

The participants in the Standard-Plus 
group were asked to complete the 
EBP CPE program26 and SCCT-based 
exercises developed by the principal 
investigator to build participants’ 
research self-efficacy, research outcome 
expectations and research interest; 
enhance their ability to manage 
barriers and identify supports and 
resources; and guide a goal-setting 
process to change research involvement.  
The basis for the development of 
the SCCT-based exercises included 
published SCCT-based educational 
interventions18, 27-28 and published 
recommendations from the founders 
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of SCCT.23,29  The principal investigator 
provided individualized feedback after 
reviewing the discussion responses 
with a co-investigator, directing the 
participants to contemplate their 
own experiences and skills and what 
they learned about themselves 
as related to the SCCT concept in 
each exercise.  All four sources of 
self-efficacy were addressed in the 
educational intervention (Table 1) as 
recommended.18, 23, 34, 38  

The participants in the Control group 
did not receive a treatment.  However, 
the Control group participants were 
offered the opportunity to complete the 
EBP CPE program at the end of the study.

At the conclusion of the educational 
interventions, the Standard 
and Standard-Plus participants 
were categorized as completers, 
incompleters or non-participants.  
Completers were defined as 
completing the baseline and post-
intervention questionnaires and 
all of the educational intervention 
requirements. Incompleters were 
defined as completing the baseline 
questionnaire and all or part of the 
educational intervention requirements; 
they may or may not have completed 
the post-intervention questionnaire.  
Non-participants were defined as 
completing the baseline questionnaire 
and none of the educational 
intervention requirements; they may 
or may not have completed the post-
intervention questionnaire.

Measurements
Three validated tools are known to 
exist to measure research self-efficacy 

in professional populations:  Clinical 
Research Appraisal Inventory (CRAI),39 
Nursing Research Self-Efficacy Scale 
(NURSES),40 and Research Self-Efficacy 
Scale (RSES).41  The NURSES tool (Figure 
2)40 corresponds with research tasks 
limited to level one of the research 
continuum, application of research 
to practice; it was appropriate for use 
in an educational intervention on 

EBP knowledge and skills in a broad 
sample of clinical RDs. There are four 
subscales in the NURSES tool: Obtain 
Resources (i.e., obtain science-based 
knowledge resources such as those 
needed to conduct literature reviews), 
Quantitative Research (i.e., critically 
read and evaluate quantitative 
literature), Qualitative Research (i.e., 
critically read and evaluate qualitative 

 

 

 

 

Table 1.  Teaching-Learning Activities Designed to Promote the Four Sources of Self-

Efficacy within an On-Line CPE Program 

Source of Self-Efficacy Activity 

Performance 

Accomplishments 

Audio recording from the principal investigator (PI) 

on the importance of recognizing their research 

involvement.  Participants brainstormed their current 

and past performance accomplishments at any level 

of the research continuum.  Participants posted a brief 

summary to a discussion forum, moderated by the 

PI.
18,30-32

 

 

Six-session evidence-based practice (EBP) CPE 

program, which provided continuing education 

coursework in research knowledge and skills 

(previously shown to lead to a change in knowledge 

scores).
33

  Quizzes were completed at the end of each 

EBP module.
34,35

  Self-assessment at the beginning 

and end of the EBP CPE program. Self-assessment at 

the beginning and end of the series of SCCT 

exercises. 

 

Goal-setting exercise pertaining to changing their 

research involvement.
23, 30, 32

 

Vicarious Experiences Learned about other participants’ research 

involvement, and how they overcame associated 

stressful experiences.
30-32

 

 

Audio recordings of RD role models describing how 

they successfully integrated research activities into 

their work and provided suggestions to participants 

on how to increase their research involvement.
18, 31, 36

 

 

Participants provided feedback to each other, via the 

discussion forum, with suggestions for overcoming 

barriers, identifying supports and resources, and 

setting goals for increasing their research 

involvement.
31, 32

 

 

 

 

 

Verbal Persuasion Participants received supportive feedback from the PI 

and other participants, via the discussion forum, 

throughout the intervention.  The PI encouraged 

research involvement and provided individualized 

feedback via the discussion forum.
18, 29, 30-32

 

 

A SCCT-content expert was added to provide 

oversight.  A protocol was developed for responding 

to discussion forum responses. The SCCT content 

expert met with the PI bi-weekly throughout the 

duration of the intervention to mentor the PI in the 

SCCT basis of the intervention. 

Emotional Arousal Participants were informed that all activities would 

take place in an atmosphere of support, to reduce 

anxiety regarding research involvement.  Participants 

described stressful experiences associated with 

research involvement and how they overcame them.
37

 

 

Participants completed an exercise on identifying and 

managing barriers to changing their research 

involvement.  The PI discussed possible solutions to 

overcoming identified barriers.
23
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literature) and Theory Application (i.e., 
implement evidence-based practices).  
Details of the validity and reliability of 
the NURSES questionnaire, as modified 
for this study, have been previously 
published.21  In summary, face validity 
was assessed using a pilot study, 
and content validity was evaluated 
through a content review process.  The 
Cronbach’s alpha coefficient was 0.95 
for the NURSES tool as used in this 
study, indicating excellent reliability.42  
Research self-efficacy was assessed 
at baseline, at the end of the 14-week 
educational intervention and three-
months post-intervention.  

In addition, data were collected 
at baseline on the participants’ 
demographics and characteristics 
known to be associated with research 
outcome constructs.9,13,20,39-41,43-47 These 
characteristics included research 
experience, perceptions of research 
training environment, professional 
reading habits, employment setting, 
employment status and research 
environment supports available in the 
workplace.  For the secondary aim of 
this article, key baseline demographics 
and characteristics were selected to 
evaluate if there were differences 
between intervention groups with 
regards to their completion status.  This 
was done to examine characteristics 
of completion status within each 
intervention group in order to 
develop recommendations for future 
educational interventions.

Statistical Analysis
Descriptive statistics and one-way 
analysis of variance (ANOVA) were used 

to compare the baseline demographics 
between groups.  One-way analysis of 
covariance (ANCOVA) was conducted 
to assess the research self-efficacy 
composite scores for differences 
among the three study groups at 
each measurement point.  To control 
for the confounding effects of prior 
research experiences, perceptions of 
the research training environment 
factors during entry-level RD education 
and research environment supports, 
composite scores were calculated for 
each of these continuous variables to 
reflect a quantitative influence on their 
research self-efficacy.  The composite 
scores were included as covariates in 
order to capture all of the component 
variables.  A Bonferroni post-hoc test 
was used to determine which study 
groups were significantly different 
from each other when a significant 

ANCOVA occurred.  The scores for 
all participants were reported in the 
data set, regardless of the education 
intervention completion status.48  
Details on how missing data were 
handled were previously published.21  
Research self-efficacy subscale scores 
were reported descriptively.  Chi-
square tests, Fisher’s exact tests and 
one-way ANOVA were used to evaluate 
if there were group differences 
between completion status and key 
demographics and characteristics 
known to be associated with research 
outcome constructs.

Assumptions of parametric tests 
were reviewed.42  Data analyses were 
conducted using SPSS software version 
20.0 (2012, International Business 
Machines, Armonk, NY).  

 

 

 

 I. Obtaining Science-Based Knowledge Resources  
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2.      Select the most appropriate database to begin my literature search. 
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4.      Access the research literature through Internet search engines such as Google.   

5.      Use references at the end of research articles to find more references and resources to 

review.   

6.      Evaluate literature sources to determine if they are original science or are summaries of 

previous work.   
 

II. Critically read and evaluate quantitative research literature  

7.      Distinguish experimental from quasi-experimental research designs. 

8.      Distinguish independent from dependent variables. 

9.      Describe an observational design for a study. 

10.    Evaluate the generalizability of a study. 

11.    Assess how well a sample represents the population of interest. 

12.    Identify sources of bias in a study. 
 

III. Critically read and evaluate qualitative research literature  

13.    Distinguish among grounded theory, phenomenology and ethnography. 
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15.    Determine if sampling techniques are appropriate for the chosen qualitative research 

methodology. 

16.    Describe data collection strategies used in qualitative research. 

17.    Decide if statistical analysis techniques are appropriate for the chosen qualitative research 

methodology. 

18.    Evaluate the scientific credibility of the study. 

19.    Identify if researcher bias was reported. 
 

IV. Understanding and applying theory  

20.    Understand what is meant by a theory. 

21.    Understand the difference between personal beliefs, philosophy and theory. 

22.    Describe how a theory leads to specific research questions. 

23.    Understand how research evidence might support or contradict a specific theory. 

24.    Bring research findings to my peers to evaluate our current practice. 

25.    Identify research questions from practice within my clinical area.   

26.    Determine if ethical practices were followed or breached by the investigators in their 

conduct of a research study. 

27.    Implement evidence-based guidelines to improve the quality of patient care in my work 

setting (e.g., evaluating the outcomes of using an evidence-based guideline). 

28.    Use research results from a conference or poster presentations to make changes in current 

practice. 
 

Figure 2.  Research Self-Efficacy Scale adapted from NURSES  
Scale Scores: Strongly not confident (=1), Not confident (=2), Neutral confident (=3), Confident (=4), 

Very confident (=5) 

 

 

 

 I. Obtaining Science-Based Knowledge Resources  

1.      Use an electronic bibliographic database (e.g., MEDLINE, PUBMED, CINAHL).   

2.      Select the most appropriate database to begin my literature search. 

3.      Combine search terms and descriptors. 

4.      Access the research literature through Internet search engines such as Google.   

5.      Use references at the end of research articles to find more references and resources to 

review.   

6.      Evaluate literature sources to determine if they are original science or are summaries of 

previous work.   
 

II. Critically read and evaluate quantitative research literature  

7.      Distinguish experimental from quasi-experimental research designs. 

8.      Distinguish independent from dependent variables. 

9.      Describe an observational design for a study. 

10.    Evaluate the generalizability of a study. 

11.    Assess how well a sample represents the population of interest. 

12.    Identify sources of bias in a study. 
 

III. Critically read and evaluate qualitative research literature  

13.    Distinguish among grounded theory, phenomenology and ethnography. 

14.    Identify the research question or purpose 

15.    Determine if sampling techniques are appropriate for the chosen qualitative research 

methodology. 

16.    Describe data collection strategies used in qualitative research. 

17.    Decide if statistical analysis techniques are appropriate for the chosen qualitative research 

methodology. 

18.    Evaluate the scientific credibility of the study. 

19.    Identify if researcher bias was reported. 
 

IV. Understanding and applying theory  

20.    Understand what is meant by a theory. 

21.    Understand the difference between personal beliefs, philosophy and theory. 

22.    Describe how a theory leads to specific research questions. 

23.    Understand how research evidence might support or contradict a specific theory. 

24.    Bring research findings to my peers to evaluate our current practice. 

25.    Identify research questions from practice within my clinical area.   

26.    Determine if ethical practices were followed or breached by the investigators in their 

conduct of a research study. 

27.    Implement evidence-based guidelines to improve the quality of patient care in my work 

setting (e.g., evaluating the outcomes of using an evidence-based guideline). 

28.    Use research results from a conference or poster presentations to make changes in current 

practice. 
 

Figure 2.  Research Self-Efficacy Scale adapted from NURSES  
Scale Scores: Strongly not confident (=1), Not confident (=2), Neutral confident (=3), Confident (=4), 

Very confident (=5) 



6 | SPRING 15 | The Digest

RESULTS
There were no significant differences in 
the baseline demographics of the three 
study groups, as reported elsewhere.21 

The demographics of the study sample 
were mostly representative of the 
population of RDs as described in the 
Academy of Nutrition and Dietetics’ 
2013 Compensation and Benefits 
Survey.49  The majority of the study 
sample was female (n = 556, 96%), 
white (n = 488, 84.1%) and non-
Hispanic or Latino (n = 561, 96.9%).  
The participants in this study were 
younger (median age 37.0 years) than 
the RD population (median age 46.0 
years).49  More than one-half (n = 
332, 58.0%) of the study participants 
were members of the Academy of 
Nutrition and Dietetics as compared 
to 67.0% of the RD population.49  
The distribution of highest degree 
earned was approximately equal: 
undergraduate degrees (n = 266, 
46.2%) and graduate degrees (Master’s 
or doctorate) completed or doctorate 
in progress (n = 260, 44.8%).  Less 
than 10% of the sample was currently 
pursuing a graduate degree (n = 50, 
8.7%).  The level of education among 
this study’s participants was similar 
to the RD population.49  The most 
common employment setting in the 
total study sample was acute care (n = 
308, 53.6%).  In the full RD population, 
fewer RDs work in acute care (24.0%).49 
Most participants reported their 
employment status as full-time (n = 
386, 67.1%).  The primary professional 
role of the study participants was 
clinician (n = 504, 87.8%) versus 
managers who also had clinical 
responsibilities (n = 70, 12.1%).

Baseline Research Self-Efficacy Scores
The mean research self-efficacy score at 
baseline for the total sample was 95.4 
(SD = 15.7) out of a possible total score 
of 140 points, or 68.1%.  There were 
no statistically significant differences 
for research self-efficacy mean scores 
among the study groups at baseline 
(Standard-Plus: 69.6%, Standard: 67.6%, 
Control: 67.2%) (F = 2.1, p = 0.120).  
The highest scoring subscale was the 
Obtain Resources subscale, with a 
mean for the total sample of 22.7 (SD 
= 3.9, range = 11.0-30.0) out of a total 
possible score of 30 points, or 75.7% 
(Table 2).

Post-Intervention Research Self-
Efficacy Scores
The mean research self-efficacy score 
post-intervention was 99.9 (SD = 14.9) 
out of a possible total score of 140 
points, or 71.4% (Table 2).  There was 
a statistically significant difference 
among the study groups for the post-
intervention research self-efficacy 
mean scores (Standard-Plus: 74.0%, 
Standard: 73.7%, Control: 68.6%) (F = 
7.3, p < 0.001).   A Bonferroni post-hoc 
test revealed that there were significant 
differences between the Standard-Plus 
and Control groups (p = 0.012), and 
the Standard and Control groups (p = 
0.002).  The highest scoring subscale 
was the Obtain Resources subscale, 
with a mean for the total sample of 
22.7 (SD = 3.8, range = 6.0-30.0) out of 
a total possible score of 30 points, or 
78.0% (Table 2).

Three-Month Follow-Up Research 
Self-Efficacy Scores

The mean research self-efficacy score at 
three-month follow-up was 101.4 (SD 
= 15.3) out of a possible total score of 
140 points, or 72.4% (Table 2).  There 
was a statistically significant difference 
among the groups for research self-
efficacy mean scores at three-month 
follow-up (Standard-Plus: mean = 105.8, 
75.6%, Standard: mean = 103.7, 74.1%, 
Control:  mean = 98.0, 70.0%)  (F = 5.20, 
p = 0.006).  A Bonferroni post-hoc test 
revealed that there were significant 
differences between the Standard-Plus 
and Control groups (p = 0.028) and 
the Standard and Control groups (p = 
0.022).  The highest scoring subscale 
was the Obtain Resources research self-
efficacy subscale, with a mean score of 
23.9 (SD = 3.6, range = 6.0-30.0) out of 
a total possible score of 30 points, or 
79.7% (Table 2).  

Comparison of Intervention Group 
Completion Status Differences in Key 
Variables
The completers, overall, were more 
likely to report prior participation in 
research (n = 59, 47.2%, p=0.04), peers 
with interest in applying research 
findings (n = 69, 55.2%, p = 0.01) and 
peers who work together to solve 
clinical problems (n = 70, 56.0%, p 
= 0.03) (Table 3).  The Standard-Plus 
group completers also most frequently 
reported these research environment 
supports related to colleagues (p = 
0.02, p = 0.01).  The only difference 
in the Standard group completion 
status was that completers and non-
participants most frequently reported 
that they could obtain research articles 
at work (p = 0.03).
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Table 2. Research Self-Efficacy Scores at Baseline, Post-Intervention and Three-Month Follow-Up for all Study Groups  

Baseline Research Self-Efficacy Scores (N = 580) 
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DISCUSSION 
This is the first known study 
to use research self-efficacy to 
assess the educational outcomes 
of a continuing professional 
education in EBP for RDs in clinical 
practice.  Both the Standard-Plus 
and Standard treatment groups 
experienced a similar, statistically 
significant increase in research self-
efficacy composite scores following 
the completion of an educational 
intervention compared to the 
control group.

Research Self-Efficacy Composite 
Scores at Each Time Point
At baseline, the differences between 
the study groups for research self-
efficacy mean scores were not 
significant. The baseline research 
self-efficacy scores in this study were 
similar to the graduate students and 
postdoctoral trainees in clinically-
oriented biomedical professions 
who participated in an educational 
intervention that used a different 
research self-efficacy tool (median 
baseline score of 68.0% in the all-male 
control group, 63.0% in the female 
control group and 66.0% in the female 
intervention group).18  The baseline 
scores in this study were higher than 
nurses in an educational intervention 
(mean baseline score of 60.5%), who 
used an earlier version of the same 
research self-efficacy tool as this 
study.20  Possible reasons for differing 
baseline scores between nurses and 
these participants may be the RD’s 
overconfidence in their research 
knowledge and skills because of their 
higher level of education.20  

At post-intervention, the mean research 
self-efficacy scores for the participants 
in the Standard-Plus and Standard 
groups were similar to each other and 
were significantly higher than the 
Control group.  The net increase in 
the mean research self-efficacy scores 
observed in the Standard-Plus (+4.4%) 
and Standard (+6.1%) groups was lower 
than the Swenson-Britt and Reineck 
study with nurses,20 which reported 
a mean post-intervention research 
self-efficacy score of 74.0% (+13.5%), 
although the post-intervention scores 
were similar between the studies.  The 
content of the EBP CPE program in this 
study was similar to the content in the 
Swenson-Britt and Reineck study.20

Performance accomplishments (i.e., 
completion of a CPE program in 
EBP) are the source of self-efficacy 
information that has the strongest 
impact on the development of self-
efficacy.15 It was anticipated that 
both the Standard-Plus and Standard 
groups in this study would experience 
an increase in research self-efficacy 
as a result of completing the EBP 
CPE program.  The participants in the 
Bakken et al., study18 experienced 
similar results to this study; all 
participants who received training in 
research methodology experienced 
an increase in research self-efficacy 
at post-intervention as did the 
intervention group participants who 
additionally received the research 
self-efficacy training (median post-
intervention score of 78.0% (+10%) 
in the all-male control group, 81.0% 
(+18%) in the female control group 

and 76.0% (+10%) in the female 
intervention group).  The larger 
increases in the Bakken et al study (18) 
could be due to the greater exposure 
to the treatment through a longer 
planned length of research training 
(approximately 24 hours versus 15 
hours in this study).  

The significant difference in research 
self-efficacy between the Standard-
Plus and Control groups and the 
Standard and Control groups was still 
present at the three-month follow-up 
measurement point.  While it’s not 
certain why the increase in research 
self-efficacy was maintained, it is 
possibly related to the participants’ 
utilization of the knowledge and skills 
gained in this study.  There are no 
published studies with three-month 
follow-up scores for research self-
efficacy to compare to the results of 
this study.  The pattern of change 
over the six-month duration of the 
study was almost identical in the 
Standard-Plus and Standard groups.  
It is noteworthy that the reported 
amount of time spent completing 
the educational intervention was not 
significantly different between the 
Standard-Plus and Standard groups, 
although the SCCT-based discussion 
forum exercises were estimated to 
require additional time to complete for 
the Standard-Plus group participants.  
Perhaps the Standard-Plus group 
participants did not receive enough 
exposure to the planned SCCT-based 
exercises to be able to observe 
a significant difference between 
the Standard-Plus and Standard 
treatments in this study.  
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Table 3. Comparison of Intervention Group Differences in Key Demographics and Characteristics Known to be Associated 

with Research Outcome Constructs by Completion Status (n = 377)
a 

 Total (Standard-Plus and Standard Group Participants) 

(n=377) 

 Standard-Plus Intervention Group  

(n=187) 

Standard Intervention Group 

(n=190) 

Completer 

(n=125) 

Incompleter 

(n=117) 

Non-

Participant 

(n=135) 

Between-

group 

Difference 

Completer 

(n=62) 

Incompleter 

(n=57) 

Non-

Participant 

(n=68) 

Between-

group 

Difference 

Completer 

(n=63) 

Incompleter 

(n=60) 

 

Non-

Participant 

(n=67) 

Between-

group 

Difference 

 

 

 

Variable Mean SD Mean SD Mean SD  Mean SD Mean SD Mean SD  Mean SD Mean SD Mean SD  

Age (yrs) 

 

40.3 12.2 39.7 11.3 39.7 10.3 F=0.12, 

p=0.89 

39.9 12.4 40.1 11.6 40.9 10.5 F=0.14, 

p=0.87 

40.6 12.1 39.4 11.0 38.4 10.1 F=0.65, 

p=0.52 

Length of employment 

as RD (yrs) 

13.2 10.0 13.2 10.4 11.3 7.9 F=1.61, 

p=0.20 

13.4 10.9 13.2 10.8 12.5 8.3 F=0.33, 

p=0.72 

12.9 9.3 13.2 10.1 10.5 7.5 F=1.62, 

p=0.20 

Length of time with 

RD credential (yrs) 

14.7 10.9 13.9 10.4 11.9 7.9 F=2.73, 

p=0.07 

14.9 11.5 13.9 10.5 12.7 7.9 F=0.82, 

p=0.44 

14.6 10.5 13.9 10.4 11.2 8.1 F=2.12, 

p=0.12 

 n % n % n %  n % n % n %  n % n % n %  

Highest degree
                      

  Undergraduate degree 52 41.9 51 44.3 56 41.5 p=0.36b 27 44.3 27 48.2 28 41.2 p=0.57c 25 39.7 24 40.7 28 41.8 p=0.59b 

  Master’s degree in       

   progress 

8 6.5 9 7.8 18 13.3  2 3.3 4 7.1 7 10.3  6 9.5 5 8.5 11 16.4  

 Master’s or doctorate   

  degree completed or  

  doctorate degree in  

   progress 

64 51.6 55 47.8 61 45.1  32 52.5 25 44.6 33 48.5  32 50.8 30 50.8 28 41.8  

Research Experiences                      

Research methods 

coursework beyond 

that required for entry-

level RD 

42 33.6 38 32.5 36 26.7 p=0.44b 20 32.3 19 33.3 17 25.0 p=0.56b 22 34.9 19 31.7 19 28.4 p=0.71b 

CPE in research 

methods 

13 10.4 18 15.4 10 7.4 p=0.13b 10 16.1 10 17.5 6 8.8 p=0.32b 3 4.8 8 13.3 4 6.0 p=0.20c 

Prior participation in 

research 

59 47.2 43 36.8 43 31.9 p=0.04
b
 26 41.9 22 38.6 21 30.9 p=0.41b 33 52.4 21 35.0 22 32.8 p=0.05b 

Previously led research 

project 

13 10.4 9 7.7 10 7.4 p=0.68b 9 14.5 5 8.8 3 4.4 p=0.15b 4 6.3 4 6.7 7 10.4 p=0.67b 

Currently assisting with 

a research project 

12 9.6 10 8.5 8 5.9 p=0.54b 5 8.1 4 7.0 4 5.9 p=0.94c 7 11.1 6 10.0 4 6.0 p=0.60b 

Currently leading a 

research project 

3 2.4 1 0.9 1 0.7 p=0.54c 3 4.8 1 1.8 0 0.0 p=0.16b 0 0.0 0 0.0 1 1.5 p=1.00c 

Practice-based research 

network member 

6 4.8 4 3.4 7 5.2 p=0.82b 2 3.2 2 3.5 4 5.9 p=0.74c 4 6.3 2 3.3 3 4.5 p=0.77b 

Professional society 

research involvement 

4 3.2 4 3.4 5 3.7 p=1.00b 2 3.2 1 1.8 2 2.9 p=1.00c 2 3.2 3 5.0 3 4.5 p=0.91b 

Research Environment Supports                 

 

 

 

in Workplace 

Time allocated at work 

to participate in 

research 

16 12.8 9 7.7 13 9.6 p=0.39
b 5 8.1 5 8.8 8 11.8 p=0.82b 11 17.5 4 6.7 5 7.5 p=0.09b 

Research activities are 

a required part of job 

description 

6 4.8 5 4.3 7 5.2 p=0.96
b 4 6.5 3 5.3 2 2.9 p=0.69c 2 3.2 2 3.3 5 7.5 p=0.51c 

Research findings are 

presented (i.e., 

inservices) 

60 48.0 37 31.6 47 34.8 p=0.20
b 32 51.6 18 31.6 25 36.8 p=0.06b 28 44.4 19 31.7 22 32.8 p=0.27b 

Rewarded for 

involvement in 

research activities (i.e., 

advancement or 

promotion) 

30 24.0 18 15.4 26 19.3 p=0.25
b 17 27.4 11 19.3 10 14.7 p=0.20b 13 20.6 7 11.7 16 23.9 p=0.20b 

Can obtain research 

articles at workplace 

75 60.0 53 45.3 70 51.9 p=0.07b 37 59.7 30 52.6 32 47.1 p=0.36b 38 60.3 23 38.3 38 56.7 p=0.03
b
 

Research Environment Supports  

related to Colleagues in Workplace 

              

Peers are interested in 

applying research 

findings  

69 55.2 53 45.3 49 36.3 p=0.01
b
 33 53.2 29 50.9 21 30.9 p=0.02

b
 36 57.1 24 40.0 28 41.8 p=0.11b 

Peers work together to 

develop evidence-

based guidelines and 

protocols 

49 39.2 39 33.3 37 27.4 p=0.13
b 24 38.7 22 38.6 16 23.5 p=0.11b 25 39.7 17 28.3 21 31.3 p=0.39b 

Peers work together to 

solve clinical problems 

(i.e., through searching 

latest research or 

conducting clinical 

studies) 

70 56.0 60 51.3 54 40.0 p=0.03
b
 38 61.3 31 54.4 23 33.8 p=0.01

b
 32 50.8 29 48.3 31 46.3 p=0.87b 

Note. Significance set at p < 0.05.  Completers were defined as completing the baseline and post-intervention questionnaires and all of the 

educational intervention requirements.  Non-completers were defined as completing the baseline questionnaire, all or part of the educational 

intervention requirements and may or may not have completed the post-intervention questionnaire.  Non-participants were defined as completing 

the baseline questionnaire and none of the educational intervention requirements; they may or may not have completed the post-intervention 

questionnaire. 
a
Totals vary due to nonresponse to some demographic questions. 

b
Pearson’s Chi-Square test (2-tailed).  

c
Fisher’s exact test as > 20% of the expected cell counts were <5 (2-tailed).
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Research Self-Efficacy Subscale Scores
The highest scoring subscales in the 
research self-efficacy tool at all three 
measurement points were the Obtain 
Resources and Theory Application 
subscales, reflecting research activities 
in level one of the research continuum.9  
That these would be the highest 
scoring subscales was anticipated 
as this study’s participants were 
mainly clinicians and the content of 
the component questions in these 
subsections reflected conducting 
literature searches and applying 
research findings to practice, both 
of which are especially pertinent 
to clinicians.50  The lowest scoring 
subscales at all three measurement 
points were the Quantitative Research 
and Qualitative Research subscales.  
The lowest scoring subscale, Qualitative 
Research, contained content 
that reflects the type of research 
methodology that is least common in 
nutrition and dietetics and to which 
RDs have the least exposure.51  

As the intervention goal is to increase 
the research capacity of multiple 
levels of the dietetics profession 
(i.e., individual, department or team, 
organization), future interventions 
could focus on building knowledge 
and skills at higher levels of the 
research continuum and a tool 
would be needed to assess if change 
occurred.  A tool could be developed 
or modified to be more specific to 
dietetics professionals and include 
additional subscales to measure 
change in research self-efficacy more 
comprehensively at higher levels of the 

research continuum.  For example, the 
Clinical Research Appraisal Inventory,39 
developed for use with physicians, 
includes subscales that reflect research 
activities at levels three and four of the 
research continuum, such as Managing 
a Research Study, Funding a Study and 
Reporting a Study.

Comparison of Intervention Group 
Completion Status Differences in Key 
Variables
The results of this secondary analysis 
indicate that participants with 
established research interest (i.e., prior 
participation in a research study) and 
research environment supports related 
to colleagues in the workplace (i.e., 
collaborative, evidence-based clinical 
problem solving) may result in a greater 
likelihood of completing an educational 
intervention on building evidence-
based practice knowledge.  Research 
interest is an established motivating 
factor for allied health professionals 
who are clinicians and also conduct 
research,53 such interest may lead 
to greater research involvement, 
per SCCT.17, 52  Future educational 
interventions should consider 
recruiting participants with high levels 
of research interest.

The Standard-Plus intervention, 
which required more resources, 
was more likely to be completed 
by participants who also reported 
research environment supports related 
to colleagues in the workplace.  This 
could indicate that participants who 
are interested in building their research 
capacity at the team or department 
level, in addition to individual level 

research capacity, may benefit 
from the additional features of the 
Standard-Plus intervention.  Further 
research is needed to determine if the 
Standard-Plus intervention format is 
effective with different outcomes, such 
as research capacity building at the 
department or team level.14  

In future research, changing the delivery 
modality of the educational interventions 
from an asynchronous format to a 
synchronous format should be explored 
as a means to possibly increase participant 
exposure to the planned Standard-Plus 
treatment.  The educational interventions 
that were used as models for this study18, 

20 were conducted in a face-to-face format.  
This could have had a greater impact on 
developing rapport among colleagues, 
which may have a greater influence on the 
vicarious experiences, verbal persuasion 
and emotional arousal sources of self-
efficacy information,24 leading to greater 
research self-efficacy gains.

The strengths of this study include the 
randomized controlled trial design, 
the on-line delivery methodology, 
and the use of a validated and reliable 
tool.  The limitations of the study were 
a possible self-selection bias, the lack 
of pilot testing of the SCCT-based 
exercises in the Standard-Plus group 
and technical difficulties inherent to 
on-line technologies.  Future research 
should complete pilot testing of the 
SCCT-based activities and explore 
opportunities to actively participate 
in the research process to build 
participants’ research self-efficacy 
through practical experiences in 
addition to the didactic approach 
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used in this study.  The Dietetics 
Practice-Based Research Network 
could be a good resource for recruiting 
participants with higher levels of 
research interest.

CONCLUSIONS
 An increase in research self-efficacy 
is an essential step towards increased 
professional research involvement, 
according to SCCT (Figure 1).17, 52  This 
study demonstrated the effectiveness 
of CPE in EBP, or a planned learning 
experience, in increasing research self-
efficacy in a broad sample of clinical 
RDs who reported research activities 
primarily at levels one, application 
of research to practice, and two, 
translation of research to practice, of 
the research continuum.9  Specifically, 
an increase was observed in the 
participants’ perceived ability to locate 
and apply EBP resources as evidenced 
by the increase in the Obtain Resources 
and Theory Application subscales of 
the research self-efficacy tool used 
in this study, reflecting level one of 
the research continuum.  As research 
self-efficacy is a potential gateway to 
greater research involvement among 
dietetics professionals, ongoing 
research is needed on interventions 
and strategies to build individual 
research capacity by targeting research 
self-efficacy at higher levels of the 
research continuum in addition to 
building research capacity at the team 
or department level. 
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