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Abstract

This study developed an intervention to improve the e-learning self-efficacy of operating room
nurses utilizing the Intervention Mapping Protocol (IMP). The 6-step process of IMP which includes
(1) Logic Model of the Problem, (2) Logic Model of Change, (3) Intervention Design, (4) Intervention
Production, (5) Implementation Plan and (6) Evaluation Plan was followed which resulted to a self-
administered, computer-based intervention, which embedded theory-based strategies into a learning
management system for implementation. The effect of the intervention was determined through a
quasi-experimental, one group pretest-posttest design involving 31 operating room nurses of Cebu
Doctors’ University Hospital. E-learning self-efficacy was measured using the Modified E-learning
Readiness Assessment Tool (MERAT). The median score for e-learning self-efficacy among the
participants of the study during pretest was 66, with scores ranging from 43 to 78. The e-learning
self-efficacy median score increased to 72, with scores ranging from 53 to 80, during the posttest.
Data were statistically treated using Wilcoxon Signed-ranks test. The difference between the pretest
and posttest scores was found to be significant with p<0.05 at 95% level of confidence (z=-3.103,
p=0.002). A medium effect size (r=0.56) was reflected in the analysis. This study highlighted the
potential of IMP as a systematic framework to develop evidence-based interventions in the field of
nursing.
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Introduction

A human resource crisis in health is now globally recognized by stakeholders as we face issues of
nursing shortage and high turnover all over the world (Littlejohn, Campbell, Collins-McNeil, &
Khayile, 2012). This translates into a salient problem in the operating room where new nurses fill the
knowledge and skills void created by experienced nurses migrating out of the country. The current
fast-tracked orientation and training programs may not prepare the nurses for the operating room
where highly specialized and technical skills are required to provide quality care. E-learning could
address this concern due to its potential to relay the highly procedural nature of surgery, with
additional benefits of accessibility, flexibility, and low cost (Maertens et al., 2016). To achieve its full
potential and prevent failure of e-learning initiatives, however, we must ensure that nurses are ready
to engage with the new modality (Demir & Yurdugul, 2015). An intervention was developed by the
proponent of this study to enhance the e-learning self-efficacy of operating room nurses through the
Intervention Mapping Protocol (IMP). The IMP framework was first published in 2016 and is now
widely adopted in behavior modification and intervention studies. To date, the IMP was mostly
employed for lifestyle-related behaviors such as weight management and treatment regimen
compliance. This paper demonstrates the utilization of the IMP in developing a computer-based
intervention to improve the e-learning self-efficacy of operating room nurses. This practical and
theory-based framework presents great potential to the nursing profession as an additional tool to
develop and promote evidence-based practice in the field.

Methods

An intervention was developed to enhance the e-learning self-efficacy of operating room (OR)
nurses utilizing the Intervention Mapping Protocol (IMP). The IMP imposes a 6-step process which
includes the following: (1) Logic Model of the Problem, (2) Logic Model of Change, (3) Intervention
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Design, (4) Intervention Production, (5) Implementation Plan and (6) Evaluation Plan. This process
starts with problem identification and ends with the development of theory and evidence-based
solution.

A quasi-experimental, one group pretest-posttest design was employed to determine the effect of
the intervention to e-learning self-efficacy. It was administered to 31 OR nurses of Cebu Doctors’
University Hospital. Only nurses with active personal email accounts were recruited as this is
necessary for the intervention protocol. Those who refused to participate and with pending resignation
during the dates of data collection were not included.

The Modified E-learning Readiness Assessment Tool (MERAT) adapted from Doculan (2016) was
used to measure e-learning self-efficacy. The MERAT is a 16-item questionnaire that assesses for
self-efficacy in using the computer, internet and learning management system. It uses a 5-point Likert
scale with options presented as 1 (not at all), 2 (very least extent), 3 (little extent), 4 (great extent) and
5 (very great extent) representing the respondent’s confidence to perform an activity. Score range is
16 to 80. It obtained a Cronbach’s alpha of 0.737 as administered to students of the Ifugao State
University, Philippines.

The author complied with institutional guidelines in the conduct of the study. Transmittal letters
were submitted and approved as required. The study was subjected to review by Cebu Doctors’
University Institutional Ethics Review Committee and was approved for implementation.

The researcher met the participants during the pretest to obtain their baseline e-learning self-
efficacy. A computer-based intervention that sends self-administered instructions to the participants
by email throughout the course of 7 days was created using the IMP. An intervention algorithm was
made to ensure treatment fidelity. Posttest was administered after the intervention.

Data analysis

The scores of the participants based on the Modified E-learning Readiness Assessment Tool
(MERAT) during the pretest and posttest were tabulated and processed for statistical analysis.
Wilcoxon Signed-ranks test was used to determine for significant difference in the e-learning self-
efficacy in the pretest and posttest scores. Kolmogorov-Smirnov test S revealed that the score
differences were not normally distributed (D=0.194, p=0.005). Data were processed using the
statistical software IBM SPSS version 22.

Results
Developing the intervention using intervention mapping protocol (IMP)
Step 1: Logic model of the problem

Needs assessment was conducted for this phase through interviews among the stakeholders and
literature review. Operating room nurses verbalized a need to supplement their fast-paced preceptor-
based training with additional skills enhancement and continuing education to provide quality care at
the OR setting. Kadivar, Seyedfatemi, Zolfaghari, Mehran, and Hossinzade (2016) contended in their
paper that nurses have high client loads and rotational shifts which make traditional education
impractical; using e-learning may decrease learning time by 30 to 35%. However, the self-efficacy of
nurses to handle e-learning materials may not be fully realized due to lack of standardized
competencies, inconsistency in the integration of Nursing Informatics into the curricula and lack of
nursing experts in the field (Staggers, Gassert, & Curran, 2001).

Step 2: Logic model of change

In this step, the determinants of e-learning self-efficacy were matched to appropriate performance
outcomes. Alqurashi (2016) dissected the determinants as computer utilization, internet and
information seeking, and learning management system self-efficacy. The behavioral changes expected
to result from the intervention were then aligned to each determinant. This process resulted to a 2x3
matrix of change objectives.
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Step 3: Intervention design

The determinants previously identified were mapped to theory-based behavior change techniques
(BCTs). Heath, Cooke, and Cameron (2015) called this as a translational process of aligning
theoretical constructs to specific strategies to elicit change. The BCTs employed for this study were
Guided Practice (facilitated rehearsal and repetition of behavior), Enactive Mastery (incremental
difficulty of task), Provision of Contingent Reward (giving encouragement relative to
accomplishment), Goal Setting (planning of behavior), and Setting Graded Tasks (giving indicators of
capability). Theories on self-efficacy suggest that these strategies may help achieve the performance
objectives identified in step 2.

Step 4: Intervention production

The behavior changes strategies (BCTs) identified in the previous step was converted into
intervention mechanics. This was done by intertwining the performance objectives to the BCTs
identified in the previous steps. A self-administered intervention was conceived through this process
with the following mechanics aligned to the selected BCTs: Self-directed Instructions and Feedback,
Objective-based Tasks, Tiered Instructions, Compliance Evaluation, and Tailored Messaging System.
Studies further showed that self-administered interventions, though simple, were sufficient enough to
achieve desired outcomes (Black & Cameron, 1997).

Step 5: Implementation plan

The mechanics of the intervention conceptualized in the previous step were operationalized for
implementation. These mechanics were blended into the Edmodo Learning Management System
software and were delivered to the recipients through the e-learning platform. The Intervention
Mapping Protocol (IMP) led to the inception of this computer-based, self-administered intervention
deployed in a 7-day period with 3 phases: (1) Initiation, (2) Compliance and Feedback, and (3)
Termination. An email message with self-instruction was delivered in the Initiation phase. A series of
evaluation and feedback regarding the compliance of the instructions commenced up to the 7" day
from initiation, and termination was done through an email informing the recipients that the
intervention has ended. The status of the participants was tracked throughout the intervention by using
a preformatted sheet.

Step 6: Evaluation plan

The Modified E-learning Readiness Assessment Tool (MERAT) was used to evaluate the effect of
the intervention to the nurses’ e-learning self-efficacy as it is aligned to the identified determinants,
was developed within the context of the Philippine setting and has reliable psychometric properties.

Effect of the intervention

The study determined the effect of the intervention developed through IMP to e-learning self-
efficacy of operating room nurses. Scores were obtained during the pretest and posttest and processed
using statistical software.

Table 1. Pretest and Posttest E-learning Self-efficacy (N=31)

Score Median z-value p-value Effect Interpretation
66

Pretest 3103 |0002 | -0.56 Significant

Posttest 72

The operating room nurses involved in the study obtained the median scores of 66 and 72 for the
pretest and posttest respectively. The difference between the pretest and posttest scores was found to
be significant with p<0.05 at 95% level of confidence (z=-3.303, p=0.002). A medium effect (r=0.56)
was reflected in this analysis.
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Discussion

The Intervention Mapping Protocol (IMP) served as the framework for intervention development in
this study. It is a response of the scientific community to the ongoing need for a systematic framework
to develop interventions and programs. Its potential for this purpose was tested by the proponent of
this study as an intervention was developed to enhance the e-learning self-efficacy of operating room
nurses. The IMP imposes a linear and cumulative 6-step process involving problem identification,
gradually incorporating theory-based strategies and culminating to an evidence-based solution. The
process includes (1) Logic Model of the Problem, (2) Logic Model of Change, (3) Intervention
Design, (4) Intervention Production, (5) Implementation Plan, and (6) Evaluation Plan. (Bartholomew
et al., 2016).

Each step of the IMP involves different tasks to design and develop the intervention. Needs
assessment and validation were conducted for the Logic Model of the Problem. Determinants and
outcomes were determined for the Logic Model of Change. Five Behavioral Change Techniques
(BCTs) were incorporated during the Intervention Design including Guided Practice, Enactive
Mastery, Contingent Rewards, Goal Setting, and Graded Tasks. The intervention mechanics were
refined during the Intervention Production. The delivery of the intervention was finalized during the
Implementation Plan, which involves the 3 deployment phases of Initiation, Compliance and
Feedback, and Termination, using the Edmodo e-learning platform. The product of these steps led to
the development of a self-administered computer-based intervention that embedded theory-based
strategies in a learning management system. Evaluation Plan involved using the Modified E-learning
Readiness Assessment Tool (MERAT) to determine the change in e-learning self-efficacy after the
intervention.

The difference between the pretest and posttest scores was found to be significant with p<0.05.
This implied that the intervention produced an effect on the e-learning self-efficacy, with an increase
in scores from pretest to posttest reflected among the participants.

The result may be attributed to the intricate weaving of theories into the intervention through IMP.
Theories are used to predict outcomes, determine the course of a phenomenon, or in this case,
determine viable strategies to enhance e-learning self-efficacy. Several interventions have been
developed through the use of theories especially in modifying behaviors. There is a current
understanding that a reciprocal relationship exists between theories and interventions: interventions
refine theories and theories make interventions more effective. Some scholars even consider strategies
based on theories as the "active ingredients” of interventions (Heath et al., 2015). As such, these
theory-based interventions were expected to produce larger and more sustained effects in behavior
change.

Surprisingly, studies showed that the effects of incorporating theory on interventions vary in effect,
and even less effective at some point. Prestwich, Webb, and Conner (2015) attributed this to (1)
ineffective incorporation of theories, (2) multiple theories used or by the (3) confounding effect
towards the population group under study. The proponent of this study noted however that these
concerns were addressed in using IMP. The process strongly incorporated theories into the
intervention by aligning the BCTs to the identified constructs. Appropriate strategies were selected
and merged into the final intervention. Prestwich et al. (2015) further suggested for transparent
reporting of the theoretical constructs targeted by each BCT which was achieved by the matrices
produced during each step of IMP. There were concerns relayed by literature that the use of multiple
theories may reduce effect size, render the intervention atheoretical or become totally irrelevant to the
outcome (Prestwich et al., 2015). The use of IMP, however, addressed this limitation as the BCTs
were consolidated to target a single construct, e-learning self-efficacy. Confounds create limitations
when doing an intervention study. Strict methodological control may mitigate the effects of confounds
(Prestwich et al., 2015). The intervention protocol was developed prior to implementation and was not
subjected to any modification along the course of the study. Treatment fidelity was ensured through
the compliance phase where intervention compliance was evaluated through specific checkpoints. The
inclusion of all eligible participants of the selected hospital also minimized selection bias, but there
were factors however beyond the control of the researcher such as potential participants who were on
leave (n=6) during the data collection period.
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Conclusion

The potential of the Intervention Mapping Protocol (IMP) as a tool to develop an evidence-based
intervention in nursing was depicted in this study. The 6-step process allowed the design and
development of a computer-based intervention, intertwining theory-based strategies to improve the e-
learning self-efficacy of operating room nurses. The IMP framework has sustained its reputation as a
simple, practical and evidence-based framework for behavior-change interventions and projects.
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