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Abstract
While community stakeholder engagement is becoming increasingly common in health care, operationalized training
materials to support this learner population (community members) are scarce. Instructional design principles were used
to create an Open Educational Resource (OER) to support the involvement of community stakeholders in health care
research at a university health science center. Prior to the development of this project, a formal group, whose members
named themselves Citizen Scientists (CSs), already existed to offer lay perspective on clinical and translational research
studies. These CSs are involved in a wide range of active committees within the university’s college of medicine. The
challenge of this program, however, is that the CSs require training to engage in these activities (e.g., reviewing research
proposals). This design and development research case outlines the instructional design processes, and formative eval-
uation methods and results of the creation of an OER. While the description of the instructional design processes can be
useful for similar project implementations, information on methods and results from the formative evaluation add the
following benefits: (a) help community stakeholders to analyze whether projects’ goals have been met, (b) present
project aspects that could be improved, and (c) support other communities by creating a model for project evaluation
based on similar contexts and with similar project goals.
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Formative evaluation

Citizen Scientist Program

Increasingly, stakeholder engagement from community mem-
bers is recognized as essential for the conduct of more mean-
ingful research that can ultimately lead to the more rapid uptake
and use of research findings in diverse health-related settings.
The University of Florida (UF) Clinical and Translational
Science Institute (CTSI) employs a team of Citizen Scientists

(CS) to offer a lay perspective on active and proposed clinical
and translational research studies. Although CSs have had an
important role in fields such as archeology, astronomy, and
natural history (Silvertown 2009), such an approach is still
relatively new in the domain of clinical research (Domecq
et al. 2014). Therefore, the availability of instructional re-
sources specifically designed for this learner population are
scarce, making the formal training (Morrison et al. 2010) of
new members a challenge for institutions seeking to establish
CS programs at their sites.

The task of contributing to the generation of research ideas
and actively participating in research projects may sound
straightforward but, in reality, it requires special training and
knowledge about the following areas: (a) the impact CSs can
have as community members; (b) the precautions that research
groups must take in relation to how they conduct the research
and how they recruit, inform, and treat research participants
ethically; (c) the rights of research participants; (d) how
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research studies are designed, proposed, and funded; (e) how
research makes its way from the clinical setting to the com-
munity through translational research; (f) the value of multiple
stakeholders in the research process; (g) how culture plays a
role in health care; (h) how biomedical data can be used to
improve health care outcomes; and (i) how to understand and
speak the language of research.

Design and Development Research Approach

Given the many aforementioned topics that CSs have to
learn for successful participation in clinical and transla-
tional research, the problem required a flexible solution
that enabled the CSs to learn the materials at different
paces and times. Further, members of the UF CS program
could be added on an ongoing basis, which creates a lo-
gistical problem for training new members: integrating
introductory-level content into existing CS activities is
repetitive and time-consuming for veteran CSs, and can
be overwhelming for new CSs. Therefore, a technology-
enhanced, self-paced, and instructional system was a nec-
essary solution to address this problem. The solution
needed to be flexible to accommodate the many use cases
of the curriculum to support the face-to-face engagement
among the other CSs and researchers. This article pro-
vides a design and development research case which is
defined as a study focused on a product’s design, devel-
opment, and formative evaluation to provide contextually
rich lessons learned and illustrates the process related to
the creation of technology-enhanced instructional mate-
rials to support the training of CSs (Richey et al. 2004).
More specifically, this research case is representative of
the Product and Tool Research category that addresses
each phase of the instructional design project as well as
the rationale for its design and development, and the tools
used (Richey and Klein 2007).

Research Questions and Purpose

The research questions that guided this study were based on
content, learning, and curriculum validity (Reeves 2011): (a)
Do the learning materials and pedagogy implemented in the
CS curriculum create the depth and breadth necessary to pre-
pare CSs to collaborate in clinical research?, and (b) Does the
format of the learning materials used in the CS curriculum
deliver the content effectively?

Based on a mixed method research approach (Johnson and
Onwuegbuzie 2004) that used quantitative and qualitative data
to analyze the context, learners, and quality of the learning

materials developed, the purpose of this research was to ex-
plore how the practical approaches described for this context
are effective in addressing the instructional problems identi-
fied, thereby contributing to the body of knowledge related to
design and development research (Richey and Klein 2007).
The main advantage of this design and development-mixed
method research case is the complementary types of data of-
fered to account for the instructional problem, project goals,
and framework used for the design and development of the
technology-enhanced, instructional materials.

Method

The project subscribed to the Analysis, Design, Development,
Implementation, and Evaluation (ADDIE) instructional design
model (Morrison et al. 2010) for the most part; however, the
formative evaluation was performed prior to the final imple-
mentation; that is, the development and formative evaluation of
each module happened in a cyclical scheme until a satisfactory
result was achieved. The Analysis, Design, Development,
Evaluation, and Implementation (ADDEI) approach was based
on time and budget constraints. Due to the project timeline, if
implementation was conducted first, more time and money
would be necessary to make the revisions to the video tutorials,
assessments, and website, as well as other platforms used to
host the learning materials. Implementation was conducted on-
ly in the final stage of the project, when all the learning mate-
rials had been designed, validated, and formatively evaluated.

The graphic in Fig. 1 outlines the three main phases of the
project. Phase 1 was used to initiate (define project goal and
identification of key stakeholders), analyze (narrow the con-
text, define the learners and tasks, and identify opportunities
and constraints), and design (select approaches to format,
style, and execution) the project. Phase 2 represents the most
active stage of the project, where learning materials were de-
veloped, validated, and formatively evaluated in a cyclical
manner, with multiple modules being developed in parallel.
Finally, phase 3 was used to implement the learning materials
in their final format and close the design project. Although the
modules are organized in a sequential order in the final prod-
uct, they were created according to the availability of content
presenters, video editing staff, and development of assessment
items. This flexibility was crucial for the completion of the
project in a timely and efficient manner.

Analysis

The analysis stage of the project was implemented through
meetings with the program facilitator, Subject Matter
Experts (SMEs), CSs, and observations of CSs’ regular
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meetings. The onsite observations and individual interviews
with CSs were particularly useful to guide decisions on which
media to use based on their affordances and the nature of the
content to be covered.

Three CSs were interviewed using the interview protocol
shown in Appendix 1. Two of the interviewees were female
and one was male. The CSs included one full-time college stu-
dent, and two senior citizens. The CSs’ tenure in the program
ranged from 8 months to a little over a year. Motivations for
joining the program included previous experiences with the
health care system, an affinity to the institution, and the desire
to be able to assist with research in general. While the CSs
interviewed ranged in experience, the interviewees provided a
wealth of knowledge pertaining to the challenges of learning
about their roles in the CS program. These challenges included
the complex web of health care funding sources, types and clas-
sifications of research, complex terminology and acronyms used
in the health care system, and most importantly, how CSs fit in
the process of clinical and translational research.

As for their learning preferences, all interviewees pre-
ferred to receive instructional information through video;
however, one of them emphasized that there should be a
balance between video tutorials and written materials be-
cause, in her words, BVideo at times is really good, but
solely video is like watching Netflix or TV vs. trying to
learn.^ Based on our learners and contextual analysis
(Morrison et al. 2010), a multimedia learning environ-
ment seemed to be the optimal choice to meet the project
goals and learners’ general preferences. This decision is
supported by the Cognitive Theory of Multimedia
Learning (CML), which states that the cognitive process-
es involved with learning can be enhanced when appro-
priate pictorial and verbal information are integrated with
each other and with prior knowledge (Mayer 2005).

An important feature of the context pertaining to this
project is the multilevel engagement model followed by

this CS program. Figure 2 shows the three possible
levels of engagement for CSs at UF as well as possible
tasks that they can be involved with as CSs. This model
of multilevel engagement is supported by the structure of
the curriculum, which can be implemented in either a
sequential or non-sequential fashion to meet specific CS
instructional needs. The curriculum’s self-paced format
was designed to support various levels of involvement,
as well as ongoing training needs by other institutions.

The project team was composed of CSs, an educational tech-
nology researcher/practitioner, an educational technology grad-
uate student, a public health professional, and health care re-
searchers who aided the identification of SMEs for the design
and development of the instructional materials. The SMEs who
collaborated on the project were nurses, physicians, a research
navigator, a grant specialist, research coordinators, a social
worker, and faculty members in the areas of ethics, research,
biomedical informatics, and translational science.

Design

The design process started with the definition of learning ob-
jectives, which were based on the knowledge that lay people
need in order to become well-informed, engaged CSs in clin-
ical and translational research. Learning objectives for each
lesson were crafted by project staff and were based on the
takeaways necessary to gain a basic understanding of each
topic. These learning objectives are designed to prepare the
CSs to collaborate in meaningful ways with researchers, and
most importantly, empower them to offer critical, insightful
reviews on a variety of topics.

The curriculumwas developed to support the engagement of
community stakeholders in clinical and translational research;
however, its development also adhered to the notion of involv-
ing multiple stakeholders from the start until the completion of
the project. This early stakeholder engagement approach

Fig. 1 ADDIE-to-ADDEI
Approach
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(Schwalbe 2015) was crucial to the instructional design and
quality of the final product as CSs provided feedback on, vali-
dation, and incremental approval of, the instructional materials.

The design of the curriculum and supporting instructional
materials was based on previous instructional practices used
by the CTSI staff and veteran CSs, and on the levels of en-
gagement new CSs may develop to become involved in re-
search activities. The existing instructional materials used for
in-class training as well as the insights provided by the face-
to-face instructors of the program were helpful to the instruc-
tional design team to define the scope of the project (Schwalbe
2015), learning objectives, instructional materials, and evalu-
ation instruments (Morrison et al. 2010).

The CS curriculum and supporting instructional mate-
rials represent an interface between teaching- and
learner-centered approaches (Brown 2003). For example,
the web-based instructional materials and activities are
based on what new CSs need to learn as they become
involved in clinical and translational research, with no
built-in individualized assistance; however, the curricu-
lum can be easily modified to integrate the web-based
materials into classroom activities, which allows the in-
structor to use the materials according to individual
needs and learning profiles (Brown 2003).

Due to the nature of the topics to be presented and the
amount of content, it became necessary to divide the curricu-
lum into several modules based on thematic topics CSs are
likely to encounter in research projects (Sweller 1994):

& Welcome and Orientation: provides a general introduction
to the CS curriculum and the role of CSs in research, as
well as the importance of maintaining confidentiality

& Research Ethics: presents information on elements neces-
sary for ethical research including the Institutional Review

Board, historical breaches in research ethics, and the in-
formed consent process

& Sponsored Research: familiarizes new CSs with the con-
cept of clinical research, including how it is designed,
funded, and presented in scientific publications

& Clinical and Translational Science: offers information on
types of research studies and the roles CSs can have in
clinical and translational research

& Stakeholder Engagement: describes examples of and rea-
sons for stakeholder engagement, and illustrates how re-
search can benefit from multiple perspectives (e.g., re-
searchers, vendors, patients, and caregivers)

& Cultural Diversity in Research: addresses cultural compe-
tence and how CSs can ensure multiple cultures are ac-
knowledged and respected in research projects

& Biomedical Informatics: features information on the role
of data in transforming health care, including how big data
can be used to improve health outcomes

Each of these seven modules is broken down further into
four or five lessons or sub-modules, half of which are didactic
in nature. Figure 3 provides a screenshot of a didactic lesson
from module two. Every didactic lesson is comprised of
Bthought questions^ for learners to consider as they begin to
move through the instructional materials. These thought ques-
tions serve as a pre-instructional strategy (Gall 1970) to assist
the learners with the introduction of the new content (Hartley
and Davies 1976). Additionally, each didactic lesson includes
clearly written learning objectives (Gronlund 2004) with ob-
servable action verbs and appropriate content for the lesson.
The didactic lessons also include the short (less than 10 min),
video-based lecture covering the learning objectives and prac-
tice assessments that include auto-grading and elaboration
feedback messages for both correct and incorrect responses.

Fig. 2 CS Program. Levels of
engagement (source: UF CTSI)
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Development

The curriculum was designed and implemented in 6 months
and required the involvement of external contractors for video
production and editing. The project team created an online self-
paced instructional system to operationalize the preparation of
new CSs. In addition to the local impact, the web-based plat-
form allows an easy customization of the instructional materials
to attend to the needs of other CS groups at other institutions.
The instructional materials were developed using a variety of
information and communication technologies, including
WordPress (HTML, JavaScript, CSS, MySQL, and PHP),
Adobe Captivate, YouTube, and Adobe Premiere. The full cur-
riculum is housed on a WordPress instance hosted at UF.
YouTube was used to deliver the video tutorial content on a

public channel by embedding the videos on theWordPress site.
Adobe Captivate was used to develop interactive quizzes with
elaboration feedback for both correct and incorrect responses,
and Adobe Premiere was used for video editing purposes.

To ensure that the content in the CS curriculum was com-
patible with the project’s goal and learners’ needs, a compre-
hensive process of creation, revision, validation, and formative
evaluation was conducted. SMEs were approached by project
staff and offered a description of the project, draft learning
objectives for their topic, and parameters such as format, dura-
tion, and project timeline requirements. After agreeing to par-
ticipate, SMEs proceeded in several ways, sometimes utilizing
all three approaches: (1) schedule meeting with project manag-
er to further discuss expectations and needs, (2) arrange to
present draft content in person to the CS group to ensure

Fig. 3 Screen shot—CS
Curriculum Website. This page is
an example of a didactic lesson
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content was in lay terms and Bdigestible^ in the allotted time,
and (3) set a date to record video presentation.

Once the SME was comfortable with the assignment, a
draft PowerPoint slide set, and written transcript of the
presentation were created and sent to the project manager.
Revisions were made to the presentation materials to en-
sure the visual materials were consistent across presenters
and that the content was written for a lay audience. This
meant minimizing the use of jargon and abbreviations,
explaining key terminologies prior to their first use, and
careful review by the project manager to ensure compli-
ance and consistency. Revision of content prior to record-
ing was necessary, as any reshooting would need to be
scheduled among the video studio, SME, and project
manager. Given the timeline for this project, reshoots
were not encouraged. In fact, only one SME reshot their
video lesson after formative evaluation by CSs.

The videos were recorded in a professional recording
studio with a Bgreen screen,^ and were guided by best
practices for creating instructional videos and multimedia
learning materials (Clark and Mayer 2016; Swarts 2012).
The final videos superimposed the presentation slides in
the background, to the left of the SME (see Fig. 3). This
ensured a uniform look-and-feel among different topics
and presenters. The SMEs presented their video content
by reading the transcript of the presentation content from
a teleprompter. SMEs were allowed as many takes as nec-
essary to record the video tutorial, and editing of major
verbal stumbles or reading miscues occurred in post-pro-
duction. Edited videos were reviewed by project staff to
ensure quality prior to showing the CSs for formative
evaluation purposes.

The assessment items and associated feedback messages
were created by project staff based on final SME video
presentations, PowerPoint slides, and teleprompter scripts.
Revisions to the assessments focused on ensuring items
were in lay terms and aligned with the lesson’s learning
objectives. Ongoing input from the CS program manager
was crucial for this component; as experience training, this
specific learning population offered vital input on assess-
ment content. Once assessment items were created and
revised, they were sent to SMEs for further revision and
validation. All assessment items were validated by SMEs
prior to the formative evaluation. There was only one in-
stance in which minor changes suggested by the SME
could not be implemented prior to the formative evaluation
as they were sent a few hours prior to the formative eval-
uation session. Examination by project staff for accuracy
was still conducted. After the formative evaluation, addi-
tional revisions to the video tutorials and assessment items

were implemented as needed, and in the case of video
tutorials, only if absolutely necessary. In their final format,
assessment items incorporate a color-coded interactive
feedback functionality created in Adobe Captivate to aid
CSs in regulating their own learning (Butler and Winne
1995). The use of feedback in computer-based learning
environments has been shown to be an effective learning
aid when the feedback provides elaboration (Van der Kleij
et al. 2015).

Evaluation

Following completion of each video tutorial and assess-
ment, they were presented to the CS group during an in-
person formative evaluation session. Not all CSs were
present at every formative evaluation session. The sam-
ples for each session ranged from five to 11 CSs present
during any given time. As with the creation of learning
materials, these materials were not presented in any par-
ticular order and were offered as they were completed to
accommodate the project timeline. The formative evalu-
ation process was divided into six sessions, mirrored the
research questions, and gauged CS performance on and
perception of the assessments that accompany each video
(Appendix 2) and perceptions in relation to the quality of
videos (Appendix 3). Table 1 shows which lessons were
included in each formative evaluation session.

One sub-module, 2.4, received substantial revisions
after its first formative evaluation (2.4a) and was granted
another formative evaluation (2.4b), which included revi-
sions to question stems, distractors, and a new video
tutorial by the same presenter. This was the only video
tutorial that was re-filmed. The project team relied on
descriptive statistics using Likert scale questions, and
open-ended questions to evaluate assessment items and
the quality of video tutorials. The data analysis and
graphics were conducted in R, a free software environ-
ment for statistical computing and graphics.

Table 1 Formative
evaluation sessions and
respective sub-modules

Sessions Sub-modules

First 1.4, 2.4a

Second 1.2, 2.1

Third 2.3, 2.4b, and 6.1

Fourth 2.2, 3.3, and 4.1

Fifth 3.2, 4.2, and 5.1

Sixth 3.1, 7.1, and 7.2
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Implementation

Once the assessment items and videos achieved the desired
quality, they were included with supplemental learning mate-
rials (e.g., journal articles, tip sheets, and links to additional
resources) on the CS program website. Within the seven mod-
ules are 30 lessons, half of which are didactic. As noted, the
didactic lessons each include thought questions, learning ob-
jectives, a video tutorial, a practice assessment with elaboration
feedback, and in some cases, supplemental materials and video
clips with tips shared by veteran CSs. The remaining lessons
contain additional training information including case study
videos, animated videos, and video interviews offering insights
from both CSs and researchers who have engaged CSs.

All raw instructional materials created throughout the project
are available as an Open Educational Resource (OER), meaning
they are available to anyone upon request (Johnstone 2005),
which can facilitate customization by other institutions in the
implementation of a CS program. Furthermore, the availability
of the instructional materials as an OER reflects the institutional
goals of supporting socially responsible practices in clinical and
translational research (Reeves 2000, 2011), which includes the
involvement of CSs and potential engagement with other insti-
tutions and stakeholder with an interest in the CS program and
curriculum. This research is based on practices that connect the
learning, community stakeholder engagement, and clinical re-
search domains, with the increased benefit of outreach impact
supported by its OER nature.

Results

Internal consistency reliability was α = .885 for the assess-
ment score and α = .863 for the video score. These high reli-
ability coefficients support the use of composite scores in
evaluating the instructional materials.

Research question 1: Do the learningmaterials and pedagogy
implemented in the CS curriculum create the depth and breadth
necessary to prepare CSs to collaborate in clinical research?

The assessment items comprised two types of multiple-
choice questions: recognition and knowledge-transfer items.
This allowed CSs to keep the information longer in short-term
memory, which can contribute to its transference to long-term
memory (Sweller, Van Merrienboer, and Paas 1998), facilitat-
ing learning. Table 2 provides a sample recognition question
and knowledge-transfer question from the Bintellectual prop-
erty and confidentiality^ didactic lesson to illustrate the nature
of the assessment items.

Assessment items were revised when any given question
had a correct response rate of less than 60% from the

formative evaluation data. Figure 4 shows a summary of CS
performance on assessments from all six formative evaluation
sections and the mean percentage of correct responses per
didactic lesson or sub-module.

Even though the mean percentage of correct responses
was less than 60% for only one lesson, sub-module 2.4,
several questions in different lessons (Appendix 4) were
also below this threshold, making additional revisions nec-
essary for most lessons. These individual items were
checked for clarity of language, appropriate stems, believ-
able distractors, and clear instructions.

Table 2 Sample recognition and knowledge-transfer questions

Recognition question
Which of the following would not be classified as intellectual property?
a. A researcher’s hypothesis
b. A researcher’s dataset
c. A researcher’s idea
d. A researcher’s last name

Knowledge-transfer question
Please read the following scenarios and choose the most appropriate response
for each question based on what you have learned about intellectual
property and confidentiality.

Dr. Samuel Parker has completed a research study in which he and his team
have tested a surgical process that they hypothesized would provide about
75% relief to most people suffering from a certain kind of chronic pain. As a
Citizen Scientist, you worked on the grant proposal with Dr. Parker and
members of his research team. Because of this, you are included in an e-mail
message which states that the preliminary results of the study indicate that
this technique does work.

You are very excited about the results of the study and you forward the e-mail
to your sister, who suffers from the same form of chronic pain so that she
can get the surgery as quickly as possible.

Is it acceptable for you to share this information with your sister?
a. As a Citizen Scientist and a member of the research team, you have the
right to share this information.

b. It is acceptable to share this information with your sister because she is a
relative.

c. All preliminary results are considered intellectual property and should not
be disclosed.

d. Patients in urgent need of this procedure should have knowledge of and
access to this information as soon as possible, so you should share it.

Fig. 4 Mean percentage of correct responses per sub-module
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The quality of the assessment items was also evaluated
through the use of a survey. The survey consisted of five state-
ments related to the assessment items that CSs were asked to
agree or disagree with. The options ranged from Bstrongly
disagree^ to Bstrongly agree,^ which were coded in a Likert
scale from 1 to 5 during the data analysis, making a higher mean
a positive outcome and a lower mean a negative outcome.
Figure 5 shows that the CSs were generally satisfied with the
assessment items used to measure their learning from the video
tutorials.

Research question 2: Does the format of the learning mate-
rials used in the CS curriculum deliver the content effectively?

In addition to the evaluation of the items in the assess-
ments, the quality of the video tutorials was evaluated
through the use of a similar survey presented to CSs after
they had viewed each video and completed the correspond-
ing assessment. The results related to quality of video tuto-
rials are presented in Fig. 6. Overall, the videos were well-
received and saw favorable ratings from Citizen Scientists.
It is worth noting that videos receiving lower ratings were
videos where the group felt that the presenter spoke too
quickly. The project team feels that this issue was remedied
in the delivery format of the final product: individual view-
ings of each video with access to the pause and rewind
features in YouTube. Those learner control features were
not available to CSs during the group formative evaluation
sessions, which may account for the lower scores on some
videos.

Discussion

The design approach used in the curriculum development al-
lows CSs to learn via thought questions, learning objectives,
video tutorials, learner-controlled navigation, and practice as-
sessments with elaborative feedback; and enables them to use

this experience as a Bhook^ to engage in face-to-face interac-
tions with instructors, other CSs, and researchers. The opposite
is also possible: face-to-face meetings and classroom activities
can enhance the interaction CSs have with the web-based cur-
riculum content. Table 3 outlines the research questions and
corresponding answers based on the findings of this research.

Lessons Learned

The instructional design processes described in this article
were successful progressions for the creation of the final
technology-enhanced learning solution: a self-paced, on-
line OER that utilizes video- and assessment-based in-
structional packages across seven distinct topics. During
this process, many challenges were encountered in de-
signing and developing the instructional materials. First
and foremost, the modified ADDIE (ADDEI) employed
during this project proved to be an effective approach to
address the constraints imposed by the allocated budget,
tight deadlines, and busy schedules of all involved; there-
fore, it should be considered as a viable solution by other
projects with similar constraints facing the same
challenges.

Additionally, it is imperative to develop clear guide-
lines and procedures for the development of the video
tutorials. The SMEs, who also served as video tutorial
presenters, needed clear instructions to focus their con-
tent, guidance in how to write their teleprompter scripts,
direction on how to design their slides, guidelines for best
practices in recording, and often multiple takes to finalize
their recording. It is equally important to have strong
SME buy-in and commitment (Van Rooij 2010) to both
the process and product to ensure the highest level of
quality possible. For instance, at first, many of the
SMEs did not want to write a script for their video tuto-
rials. However, once the logistics of the video recording

Fig. 5 Quality of assessment
items. Bars represent average
score per sub-module and error
bars represent one standard
deviation from the mean
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experience were described and project staffs offered to
assist in writing the content, SMEs were often happy to
make edits to a draft script rather than write one in its
entirety. This process required clear and concise commu-
nication, patience, and staff dedication to coordinate mul-
tiple video tutorial slides and scripts concurrently.

The design of the assessment items for each didactic
lesson should be unmistakably aligned with the learning
objectives, presentation slides, and teleprompter script
(Martone and Sireci 2009). It was critically important to
use consistent language from the video tutorials in the
assessment items to avoid confusion and unnecessary ex-
traneous cognitive load among the learners during the
practice assessment (Paas et al. 2003). In several cases,
the instructional design team had to Bwordsmith^ the as-
sessment stems and distractors to ensure consistency and
clarity after the formative evaluation sessions with the

CSs. Also, a challenge was creating consistent and effec-
tive slides with appropriate pictures, text, and animation
effects that facilitate learning. SMEs without instructional
design training tend to use unnecessary animations, re-
dundant text, and decorational pictures, which can actual-
ly hinder the learning outcomes (Morrison et al. 2010).

A final consideration is the formative evaluation pro-
cess, instruments, and instructions to the target learners in-
volved in the procedures. Initially, the formative evaluation
sessions were open for CS comments about the video tuto-
rials and assessment items. While some of the open conver-
sation was helpful, the project team quickly learned that the
open discussion format often led to irrelevant topics and
unhelpful points being discussed. It was later decided to
have the CSs provide all of their feedback on the videos
and assessments in paper form only. This change in process
resulted in more focused formative evaluation data. While

Table 3 Research questions and
answers Research questions Answers

a) Do the learning materials and pedagogy
implemented in the CS curriculum create
the depth and breadth necessary to prepare
CSs to collaborate in clinical research?

The elaboration of video tutorials and validation of assessment items
by SMEs provided the necessary evidence that the curriculum
would serve CSs well in terms of the information they should
have in order to become sufficiently knowledgeable about a
given area to productively participate as a stakeholder in clinical
research. The cyclical revision of assessment items based on set
performance goals was crucial to ensure that CSs would achieve
minimal understanding of the content presented, including the
ability to transfer factual information to more ill-defined situa-
tions introduced through the scenarios used in the assessment
items. Some of the content overlaps by design to ensure that CSs
are met where they are at. The approach towards the facilitation
of the learning objectives offers a more customized learning ex-
perience to current and future CSs.

b) Does the format of the learning materials
used in the CS curriculum deliver the content
effectively?

The availability of different learning materials (e.g., video tutorials,
assessment items, and face-to-face support by the instructor)
were all carefully crafted to represent the types of knowledge and
skills that CSs need to engage in activities related to clinical and
translational research. The materials used were viewed favorably
overall when tested in formative evaluation sessions.

Fig. 6 Quality of video tutorials.
Bars represent average score per
sub-module and error bars
represent one standard deviation
from the mean
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the lessons discussed here are not exhaustive, they do pro-
vide contextually rich guidance for others to consider in the
implementation of similar projects using similar processes.
Note that as this project was completed within a specific
context, these lessons may be difficult to generalize.

Current Status and Next Steps

The final step for the CS Instructional Design Project included
the creation of a detailed instructor guide to support the adop-
tion of the curriculum by other CS groups. This guide features
additional resources, discussion prompts that can be used in
online or face-to-face instruction, and suggestions on how to
integrate this content into existing institutional training re-
sources. This instructor guide will be used to implement the
curriculum with a small cohort of untrained CSs at UF, where
the curriculum content has been ported into a Learning
Management System (LMS) that will allow for a customized
experience with clear performance metrics. The organization
of the curriculum in a LMS was important to ensure the qual-
ity of the training, provide flexibility to instructors to incorpo-
rate additional materials, allow instructors to assess learning
performance, provide a platform that learners can revisit as
needed, and give learners the opportunity to regulate their
own learning (Vovides et al. 2007). Following implementation
of the curriculum with this cohort, a summative evaluation is
planned. This will include individual interviews with mem-
bers of this cohort, evaluation of their performance on the
assessment items, and their overall impression of the quality
of the video tutorials and learning materials. The similarity of
these metric tools with those used during the formative eval-
uation will allow for assessment of quality and suitability of
the curriculum for its target audience.

Closing Remarks

The involvement of lay people in clinical and translational
research has proven to be an essential (Domecq et al. 2014)
and cost-effective measure (Bonney et al. 2009), not only
to collaborate with researchers who benefit from the
unique perspectives that CSs bring to the research process,
but especially for the body of knowledge that is generated
based on unprecedented levels of contributions. The in-
structional materials developed specifically for new CSs
can contribute to a wide adoption of translational science
(Zerhouni 2005), making it a closer reality to community
stakeholders and increasing the scope of scientific knowl-
edge in meaningful ways. Although the design and devel-
opment research case presented here is, to some degree,
context-bound due to its application to a particular project
(Richey and Klein 2007), it provides valuable insights on
how instructional design research and practice can be used

to support the development of robust, technology-
enhanced curriculum materials to facilitate learning.
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Appendix 1

Individual interview questions used with three CSs were:

1) How long have you been a CS?
2) What was your primary motivation for joining this

program?
3) What were the most difficult things to learn in the pro-

gram thus far?
4) Whatwere the easiest things in the program to learn thus far?
5) How have you used the information you have learned in

the program? Can you provide us an example?
6) What types of problems have you faced in the work as a

CS? How have you solved these problems?
7) What advice would you provide a new CS joining the

program?
8) Do you have internet access in your house?
9) What types of information in the CS Programwould you

like to be presented using text? Why?
10) What types of information in the CS Programwould you

like to be presented using video? Why?
11) Have you taken an online course (e.g., MOOC)? If so,

how did you like it?
12) In general, do you like to use your computer to read or

watch videos?
13) When you are looking for specific information in the

internet, do you prefer that this information be presented
through text or video?

14) How do you look for the News (e.g., listen toNPR/radio,
watch TV, read newspaper, go online to read, or go on-
line to watch videos)?
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15) When using a computer, are there any technical or us-
ability challenges you face (e.g., difficulty finding spe-
cific information in a text or website)?

Appendix 2

Assessment Survey

Instructions: Please select the position on the scales below that best describes your impression 
of the assessment items.

1. SD - Strong Disagree 
2. D - Disagree 
3. N - Neither agree, nor disagree 
4. A - Agree 
5. SA - Strongly Agree

Item SD D N A SA
I think the assessment items were fair. o o o o o
I think the assessments were comprehensive. o o o o o
I think the assessment items were easy to understand. o o o o o
The assessment items matched the learning objectives. o o o o o
The assessment items went beyond simple memorization tasks. o o o o o

In the space below, please provide any relevant feedback that will assist us in improving the 
quality of the instruction.
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Appendix 3

Video Survey

Instructions: Please select the position on the scales below that best describes your impression 
of the video tutorial.

1. SD - Strong Disagree 
2. D - Disagree 
3. N - Neither agree, nor disagree 
4. A - Agree 
5. SA - Strongly Agree

Item SD D N A SA
I was comfortable with the speed of narration in the video tutorial. o o o o o
It was easy to understand the narrative information in the video 
tutorial.

o o o o o

It was easy to hear the information in the video tutorial. o o o o o
The narrator spoke clearly in the video tutorial. o o o o o
I think it was easy to remember the information in the video tutorial. o o o o o

In the space below, please provide any relevant feedback that will assist us in improving the 
quality of the instruction.
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Appendix 4

Citizen Scientist Project
Assessment Items 

Formative Evaluation Results

The following graphics from the 6 formative evaluation sections show the percentage of 
correct responses per question in each sub-module:

32 J Form Des Learn (2018) 2:20–35



J Form Des Learn (2018) 2:20–35 33



34 J Form Des Learn (2018) 2:20–35



References

Bonney, R., Cooper, C. B., Dickinson, J., Kelling, S., Phillips, T.,
Rosenberg, K. V., & Shirk, J. (2009). Citizen science: a developing
tool for expanding science knowledge and scientific literacy.
Bioscience, 59(11), 977–984.

Brown, K. L. (2003). From teacher-centered to learner-centered curricu-
lum: improving learning in diverse classrooms. Education, 124(1),
49.

Butler, D. L., & Winne, P. H. (1995). Feedback and self-regulated learn-
ing: a theoretical synthesis. Review of Educational Research, 65(3),
245–281.

Clark, R. C., & Mayer, R. E. (2016). E-learning and the science of
instruction: proven guidelines for consumers and designers of mul-
timedia learning. Hoboken: John Wiley & Sons.

Domecq, J. P., Prutsky, G., Elraiyah, T., Wang, Z., Nabhan, M., Shippee,
N., Pablo Brito, J., Boehmer, K., Hasan, R., Firwana, B., Erwin, P.,
Eton, D., Sloan, J., Montori, V., Asi, N., Abu Dabrh, A. M., &
Murad, M. H. (2014). Patient engagement in research: a systematic
review. BMC Health Services Research, 14, 89.

Gall, M. D. (1970). The use of questions in teaching. Review of
Educational Research, 40(5), 707–721.

Gronlund, N. E. (2004).Writing instructional objectives for teaching and
assessment. Upper Saddle River: Pearson/Merrill/Prentice Hall.

Hartley, J., & Davies, I. K. (1976). Preinstructional strategies: the role of
pretests, behavioral objectives, overviews and advance organizers.
Review of Educational Research, 46(2), 239–265.

Johnson, R. B., &Onwuegbuzie, A. J. (2004).Mixed methods research: a
research paradigm whose time has come. Educational Researcher,
33(7), 14–26.

Johnstone, S. M. (2005). Open educational resources serve the world.
Educause Quarterly, 28(3), 15.

Martone, A., & Sireci, S. G. (2009). Evaluating alignment between cur-
riculum, assessment, and instruction. Review of Educational
Research, 79(4), 1332–1361.

Mayer, R. E. (Ed.). (2005). The Cambridge handbook of multimedia
learning. Cambridge: Cambridge university press.

Morrison, G. R., Ross, S. M., Kemp, J. E., & Kalman, H. (2010).
Designing effective instruction. Hoboken: John Wiley & Sons.

Paas, F., Renkl, A., & Sweller, J. (2003). Cognitive load theory and
instructional design: recent developments. Educational
Psychologist, 38(1), 1–4.

Reeves, T. C. (2000). Socially responsible educational technology re-
search. Educational Technology, 40(6), 19–28.

Reeves, T. C. (2011). Can educational research be both rigorous and
relevant. Educational Designer, 1(4), 1–24.

Richey, R. C., & Klein, J. D. (2007). Design and development research:
methods, strategies, and issues. Mahwah: Lawrence Erlbaum
Associates.

Richey, R. C., Klein, J. D., & Nelson, W. A. (2004). Developmental
research: studies of instructional design and development. In D. H.
Jonassen (Ed.), Handbook of research on educational communica-
tions and technology (pp. 1099–1130). Mahwah: Lawrence
Erlbaum Associates.

Schwalbe, K. (2015). Information technology project management.
Cengage Learning.

Silvertown, J. (2009). A new dawn for citizen science. Trends in Ecology
& Evolution, 24(9), 467–471.

Swarts, J. (2012). New modes of help: best practices for instructional
video. Technical Communication, 59(3), 195–206.

Sweller, J. (1994). Cognitive load theory, learning difficulty, and instruc-
tional design. Learning and Instruction, 4(4), 295–312.

Sweller, J., Van Merrienboer, J. J., & Paas, F. G. (1998). Cognitive archi-
tecture and instructional design. Educational Psychology Review,
10(3), 251–296.

Van der Kleij, F. M., Feskens, R. C., & Eggen, T. J. (2015). Effects of
feedback in a computer-based learning environment on students’
learning outcomes: a meta-analysis. Review of Educational
Research, 85(4), 475–511.

Van Rooij, S. W. (2010). Project management in instructional design:
ADDIE is not enough. British Journal of Educational Technology,
41(5), 852–864.

Vovides, Y., Sanchez-Alonso, S., Mitropoulou, V., & Nickmans, G.
(2007). The use of e-learning course management systems to sup-
port learning strategies and to improve self-regulated learning.
Educational Research Review, 2(1), 64–74.

Zerhouni, E. A. (2005). Translational and clinical science—time for a
new vision. Retrieved from http://www.nejm.org/nejmspecial?
query=cmgtl&utm_source=nejm&utm _medium=cm&utm_
campaign=notablearticles16.

J Form Des Learn (2018) 2:20–35 35

http://www.nejm.org/nejmspecial?query=cmgtl&utm_source=nejm&utm%20_medium=cm&utm_campaign=notablearticles16
http://www.nejm.org/nejmspecial?query=cmgtl&utm_source=nejm&utm%20_medium=cm&utm_campaign=notablearticles16
http://www.nejm.org/nejmspecial?query=cmgtl&utm_source=nejm&utm%20_medium=cm&utm_campaign=notablearticles16

	Using...
	Abstract
	Citizen Scientist Program
	Design and Development Research Approach
	Research Questions and Purpose
	Method
	Analysis
	Design
	Development
	Evaluation
	Implementation

	Results
	Discussion
	Lessons Learned
	Current Status and Next Steps

	Closing Remarks
	Appendix 1
	Appendix 2
	Appendix 3
	Appendix 4
	References


