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Abstract
Introduction—The goal of this of this project was to develop and validate a new tool to evaluate
learners’ knowledge and skills related to research ethics.

Methods—A core set of 50 questions from existing computer based on-line teaching modules
were identified, refined and supplemented to create a set of 74 multiple-choice, true/false and
short answer questions. The questions were pilot tested and item discrimination (ID) calculated for
each question. Poorly performing items were eliminated or refined. Two comparable assessments
were created. These assessments were administered as a pre-test and post-test to a cohort of 58
Indian junior investigators before and after exposure to a new course on research ethics. Half of
the investigators were exposed to the course on-line, the other half in person. Item discrimination
(ID) was calculated for each question and Cronbach’s Alpha for each assessment. A final version
of the assessment that incorporated the best questions from the pre-/post-test phase was used to
assess retention of research ethics knowledge and skills three months after course delivery.

Results—The final version of the REKASA includes 41 items. The final version of the
REKASA had a Cronbach’s alpha of .837.

Conclusion—The results illustrate, in one sample of learners, the successful, systematic
development and use of a knowledge and skills assessment in research ethics capable of reliably
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assessing the application of important analytic and reasoning skills, without reliance on essay or
discussion-based examination.

INTRODUCTION
In 2000, the National Institutes of Health (NIH) instituted a policy “requiring education on
the protection of human research participants” for all key personnel on federal grants and
contracts that involved human participants [1]. Human subject training requirements are
often satisfied through the use of self-directed computer based training (CBT) modules.
Successful completion of the CBT, usually determined by a passing grade on a short
multiple-choice quiz, certifies the trainee as eligible to compete for NIH funds. The
advantage of multiple-choice quizzes is the ease of administration and scoring. The
disadvantage is that it is hard to create multiple-choice items that test the application of
ethical analysis skills. There is concern that such assessments measure only the learners’
ability to memorize factual information or basic ethics knowledge. Thus instructors in the
academic setting often have learners produce responses to open-ended questions or write
essays that demonstrate their ethical analysis skills. The primary disadvantage of this
approach is the burden and potential inconsistency of scoring open ended responses. While
considerable attention has focused on the topics that must be covered in research ethics
training, almost no comparable attention has been devoted to the assessment of the
educational outcomes of such training. In our review of the literature, we found some
published instruments and evaluative questions related to assessing knowledge and skills in
medical ethics, but no validated assessment tools to test knowledge and skills in research
ethics and integrity [2–7].

A National Institutes of Health (NIH) sponsored effort to build capacity in research ethics
among junior health research investigators in India in 2009 provided the opportunity to
rigorously develop an original research ethics knowledge and analytic skills assessment
(REKASA) tool. Figure 1 provides a summary of the steps taken to create this novel
assessment tool. The REKASA was designed to measure baseline and post-test knowledge
and analytic skills in research ethics among the targeted learners and to distinguish any
differences in learning between those taught through different teaching strategies. This paper
describes the development and reliability testing of the REKASA.

METHODS
Our ultimate goal was to create a single tool with a set of highly reliable and valid items to
assess learner knowledge and skills. We describe below the process completed to reach this
goal. We conducted a review of the websites of 22 high volume academic medical centers in
the US to identify the type of human subject training they require of investigators and how
investigator knowledge is assessed [8]. Of the 22 institutions identified, 13 institutions were
using either Collaborative Institutional Training Initiative (CITI) modules as their primary
required training method or included them among options investigators could choose to
complete [9]. Two institutions among those we reviewed used NIH-produced modules as
their primary training method [10]. The remaining seven used tools unique to their
institution. All of these tools were internet based and self-administered, and all used a
multiple choice, true/false and/or short answer format. These tools ranged in length from 10
to 114 of questions (mean = 30.8; median = 20).

We abstracted the publicly available quiz items from all of the modules and compiled a list
of 271 total items. Each item then was coded according to its source, type of question (e.g.
MC, T/F, short answer), and level of difficulty (easy, medium, difficult). The level of
difficulty was assessed by at least two members of the study team based on experience and
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expertise. Questions were also coded based on a set of seven criteria we developed to
organize the subject matter of the available questions: IRB procedures, regulatory
requirements, facts related to the oversight system in general, notable events in the history of
research ethics, ethical reasoning, application of ethical analysis skills, and ethical
sensitivity. See Table 1 for definitions of each criterion and sample questions. The 271
questions were first coded for these seven categories independently by two Research
Assistants. Based on their results, codes were discussed, modified, and refined by two
investigators, one of whom re-coded the quiz questions. Forty percent of the items from all
of the quizzes reviewed were coded as “Facts concerning the substance of regulations or
other advisory documents” and approximately one-fifth were coded as “IRB procedures for
which the Principal Investigator is responsible” (22%) and “application of ethics analysis
skills” (19%). None of the questions were coded as assessing “ethical sensitivity” (See Table
1).

Assessment Tool Development
Using established principles of curriculum development and our previous experience
teaching many courses and workshops on research ethics, we drafted a comprehensive list of
learning objectives for what might be a standard workshop or short training in research
ethics [11]. This included both content areas (e.g., ethical principles, informed consent,
study design) relevant to training as well as whether the learning goal was acquisition of
knowledge vs. skills. These learning objectives formed the basis for developing a blueprint
for the REKASA. Based on critical guidance from experts in test development, the tool
blueprint was structured around each learning objective and then whether that learning
objective required assessment of knowledge, skills, or both, how many questions should be
asked for each objective based on the relative importance of that objective, and how many
questions of each level of difficulty (easy, medium, hard) should be asked for each
objective. The blueprint included five broad learning objectives and eighteen sub-objectives
regarding learners’ knowledge of research ethics and their skills applying ethics principles
and reasoning to ethical issues in human subject research.

Our next step was to transform our blueprint into a list of course topics and related
objectives. Overall, there were 11 topics identified as relevant to research ethics instruction,
covering 35 learning objectives. Each of these learning objectives was coded by
investigators, through prior independent coding and then discussion, as being of high
(n=23), medium (n=9), or low (n=3) importance to research ethics teaching. For example,
the ability to apply ethical principles was rated high priority, while ability to accurately
define principles was medium priority. Importance of the objective served to determine the
number of questions that should be asked in relation to each objective. As a result of this
process, the group decided to remove three objectives consistently rated as a low priority for
a final total of 11 topics and 32 objectives to be measured by our new tool – Research Ethics
Knowledge and Analytical Skills Assessment (REKASA) (See Table 2). Our goal was to
generate enough questions to develop two parallel REKASA instruments, each with unique
but comparable sets of questions with comparable levels of difficulty covering all 32 of our
learning objectives to be used for pre and post testing with the intent of combining the best
questions from each to create our final instrument.

At this point in time, the study team returned to the 271 items abstracted from the publicly
available quizzes. First, items were matched to our objectives. Items unrelated to our own 32
learning objectives were eliminated. Second, poorly worded questions were eliminated.
Poorly worded questions included those that had poor sentence structure or grammar and
those that violated basic survey methodology such as questions that were vague or double
barreled (a question that includes two different concepts but requires one answer) [12].
Third, any questions with poor responses choices (e.g. response patterns that were not
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mutually exclusive) were eliminated, or response options were revised or rewritten [13].
Fifty questions remained. Each of these 50 questions was matched to a particular REKASA
objective We wanted to develop up to 74 multiple choice, true false and short answer
questions to pilot test with the goal of having at least 30 questions for two comparable
instruments (pre and post test) - each with a similar number of questions for each domain
and level of difficulty. To 74 questions to pilot, we drafted an additional 24 items, including
many in the “difficult” category. Finally, certain questions were modified to be easier or
more difficult based on the requirements outlined in the REKASA blueprint.

Our next step was to ask colleagues with expertise in research ethics to assess the face and
content validity of our questions. Three experienced bioethics faculty, two international
research ethics scholars, and one bioethics PhD student reviewed the 74 draft items and
provided feedback. Items were revised and refined based on their feedback.

We then arranged for the pilot testing of the 74 items with a group of students similar to the
Indian target learners. Fifty international students attending summer courses at [specifics
removed for review] were recruited to complete the assessment on-line [14]. Our goal in
pilot testing the questions was to determine the length of time it would take the students to
complete the assessment, to learn the spread of scores among students and to make final
determinations as to which items were equivalent in each content area to create two
comparable versions of the REKASA with the ultimate goal of creating one reliable and
valid tool. The draft assessment was uploaded into a web-based survey program for easy
administration. Questions were organized so as to avoid “cueing” effect, as would be done
in the actual tests.

The MC and T/F questions were scored electronically (automatically). We then reviewed the
scores for each pair of questions linked to a single objective in order to determine whether
the paired questions elicited similar rates of correct responses. Any pairs of questions under
the same objective that had less than a 10% difference in correct/incorrect score were
deemed comparable. If we found greater than 10% difference in score between two
“parallel” questions, we revised one question to be what we thought would be harder or
easier with the intent of making the pair more comparable. As a result of this process three
questions were revised to make the question pairs perform more similarly. The final items
were subsequently allocated to create two comparable instruments. Each instrument was
designed to have the same number of MC, T/F, and short answer (SA) questions within each
content area and of comparable difficulty. We achieved two unique versions, each with 37
unique MC, T/F, and SA items with both versions comparable in style, length, concepts
covered, and nature of items asked.

A final measurement goal was to assess learners’ analytic skills in research ethics. As such,
we created a Framework for Analyzing a Research Ethics Case. The framework draws from
foundational ethics principles and their applications as outlined in the Belmont Report and
CIOMS Guidelines and by other scholars [15–18]. The framework consists of 7 questions to
guide the user through the ethical analysis of a case, including identifying key facts, key
moral concerns, associated ethics principles and requirements, balancing of competing
concerns, identifying options for resolution, and recommendation. The framework was
incorporated into the teaching of research ethics and then assessed in each pre and posttest
version. Specifically, to test the learners’ ability to apply the framework, two easy and two
harder cases were developed. In the pre and posttests, four short answer questions were
asked of learners corresponding to the different stages of the framework. As such, the final
version of each test had 41 items.
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The final pre and post tests were administered on-line to both the cohort of trainees who had
taken research ethics in person and the cohort who had taken research ethics online [19].
There were twenty-nine trainees exposed to each version of research ethics training. The
first cohort of 29 trainees completed a 3.5 week research ethics course online in July 2009
and the second cohort of 29 trainees completed a short 3.5 day research ethics course on-site
([specifics removed for review]) in September 2009. Each trainee was allotted 90 minutes
(electronically timed) to complete the pre-test within a four day window immediately before
initiating the course, then had 90 minutes to complete the parallel, unique post-test within a
four day window immediately after completing the course. The average trainee spent 56
minutes completing each assessment.

The MC and T/F items were scored electronically (automatically). All short answer
responses, including responses to the framework questions, were coded separately by two
faculty-investigators. Both coders were blinded to the names of the trainees and whether the
responses were provided during the pre- or post- test period (this was done to avoid any
potential bias to score the post test more liberally indicating an artificial increase in
knowledge and skills). Short answers were graded as “0” for incorrect and “1” for correct.
Inconsistencies in the application of codes were determined by a third reviewer and were
reconciled through a deliberative process among all three reviewers.

Once the tests were scored and data entered, we calculated the Item Discrimination (ID) for
each item. The Cronbach’s Alpha for each version of the REKASA was calculated using the
method of Ferguson and Takane [20]. Using pre-determined cutoffs, items from either
version of the REKASA were retained that had an item discrimination of 0.20 or higher, and
items from either version that did not achieve a Crohbach’s Alpha of 0.70 or higher were
discarded [21, 22]. (See Table 3).

Based on these results we selected items from the pre-and post-tests with ID values above
0.20 to include in a third and final REKASA to be implemented 3 months after the post-test
assessment. Our goal was to create a final version of the REKASA with the most predictive
items to test trainee retention across all or our course objectives. At this point two new items
were created to assess content areas that did not attain an ID of 0.20 or above on previous
instruments.

RESULTS
The final version of REKASA included 33 of the most statistically robust MC, T/F and SA
items and two “ethical framework cases”, each of which was followed by four short answer
questions. Thus, each instrument had a total of 41 questions. The final version of the
REKASA had a Cronbach’s alpha of .837 (instrument available on request).

Finally, we engaged in a three additional revisions to the final instrument to maximize
performance and to simplify scoring. With the goal of maximizing the performance of the
REKASA we removed questions with an item discrimination of less than .2220. This led to
the removal of five poorly-performing questions (three MCs and two SAs) which increased
the Cronbach’s alpha to .843. With the removal of these five items the REKASA covers all
eleven topics listed in Table 1 but not all of the objectives. The 5 poorly-performing
questions are noted on the final version of the REKASA available on request.

Knowing that an instrument will be less attractive that includes items requiring extensive
faculty time to score and negotiate acceptable answers to certain questions, we conducted
two sensitivity analyses of the REKASA. First we removed the open ended framework
questions that were the more time consuming to score (n=8). The Cronbach’s alpha for this
shortened REKASA was .720, just above our goal of ≥ .70. Our second sensitivity analysis
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was conducted on a version of the REKASA with all seventeen open ended short answer
questions removed. The Cronbach’s alpha for this second shorter version (24 items; 22 MC
and 2 T/F questions) was .665 (less than our goal of ≥ .70). As with the version noted above,
each of these shortened versions of the REKASA included at least one question related to
each of the 11 topics but did not cover all 32 objectives.

CONCLUSION
Using established principles of curriculum development, questionnaire construction, and
reliability and validity testing, we developed a tool to evaluate learners on the topic of
research ethics. In an effort to develop a reliable REKASA instrument, we discovered that
most computer-based training modules include quizzes. No systematic assessment of the
reliability and validity of these quizzes is available to assure institutions that scoring well on
such quizzes indicates competence in research ethics or covers broad domains of interest. As
research ethics education is required of investigators at institutions that receive U.S. Federal
funds there is a need for a reliable and valid tool to assess knowledge of research ethics. It
also is important for there to be a reliable and valid measure of learners’ analytic skills, not
only their knowledge of research ethics history and principles (1). Indeed, if the goal of
research ethics training is to encourage the adoption of ethical practice in the conduct of
human subject research, courses must introduce trainees to the skills of ethical analysis and
problem solving, and assessments must measure their proficiency in such skills.

This study is an early step in developing such a tool. The results illustrate the successful,
systematic development and use of a knowledge and skills assessment capable of reliably
assessing the application of analytic skills, without reliance on essay or discussion-based
examination.

There were several limitations to our study. First, only one group of trainees completed the
multiple versions of the REKASA. Future studies will use the REKASA to assess
knowledge and skills among diverse populations of learners to further refine the tool.
Second, this tool was tested among one population in India. Given that a significant push for
research ethics education and quiz development has occurred within the United States,
testing this tool in U.S. research populations also is critical. Third, the performance of the
REKASA was validated with face validity and content validity. However, the lack of an
existing validated instrument prevented us from assessing criterion validity. Further study is
also needed to assess predictive validity. Finally, it would be important to test this tool
among groups with greater and lesser preexisting knowledge of research ethics in order to
determine if its ability to distinguish changes in knowledge is similarly achieved in these
different groups.

To our knowledge, we are the first to systematically develop a novel instrument to assess
knowledge and skills in research ethics based on a set of learning objectives It is our goal
that other researchers, ethicists, and investigators would also use and test this model in order
to continue to achieve a robust, reliable, and valid instrument for measuring baseline and
changed knowledge and skills. Our ultimate goal is to contribute a reliable and valid tool for
use by a variety of stake-holders interested in promoting proficiency in the ethics of human
subjects research. In addition, the methods described can be used in similar research-related
activities that require development of knowledge assessments, and can also inform processes
for academic (non-research) course and test development.
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Figure 1.
Overview of REKASA Development
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Table 1

Domains Covered in Existing “Quizzes” from Computer Based Research Ethics Training Modules

Domain Description Example from data Cognitive Level Number (percentage) (n=271)

IRB procedures for
which the Principal
Investigator is
responsible.

Questions that are
specific to IRB
procedures and ask for
the identification of
what the P.I. must do,
procedurally.

Who can submit a research
protocol for IRB review?

Low 59 (22%)

Facts concerning the
substance of
regulations or other
advisory documents

Questions that ask for
the identification of
requirements or certain
features of regulations
and guidelines
concerning human
subjects research.

What are the elements of
informed consent as described in
the Code of Federal Regulations?
What three principles of ethics
are found in the Belmont
Report?”

Low 109 (40%)

General facts related to
the oversight system

Questions that ask for
the identification of the
roles, responsibilities,
and/or relationships of
governing bodies and/
or review boards.

What is the primary responsibility
of the IRB?

Low 20 (7%)

Ethics historical facts Questions that ask
about the historical
sequence and/or
significance of
particular ethics-
related events and
documents.

Which of the following human
subjects research documents
resulted from World War II and
the Nuremberg trials?

Low 11 (4%)

Ethical reasoning Questions that present
a fact pattern with a
clear ethical dilemma
and the question asks
for a conclusion about
the appropriate course
of action

You are applying for a renewal of
your grant. Although your
postdoc’s term will expire just
about the time the renewal would
take effect and you have no
intention of renewing her
appointment because of behavior
problems, you want to propose
continuing the work she has done.
You ask her to write a section of
the proposal that describes how
her work could be followed up in
the proposed renewal, but you do
not tell her that she would be a
part of the continuing research
team. You receive notice of
funding of your proposal just
before the postdoc is about to
terminate. You do not renew her
appointment and she sues you
and the University for a
commitment to renew her
appointment. What should have
been done to outcome? achieve a
more satisfactory outcome?

Medium 21 (8%)

Application of ethics
analysis skills

Questions that ask for
the translation of
ethical theory into
practice.

Identify the ethical principle that
provides the foundation for the
practice of Informed Consent.
Which of the following principles
of ethics found in the Belmont
Report would prevent the
unjustified recruitment of a study
population consisting solely of
men?

High 51 (19%)

Ethical sensitivity Questions that present
a fact pattern where the
ethical dilemma(s) is
not clear and it asks for

High 0 (0%)
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Domain Description Example from data Cognitive Level Number (percentage) (n=271)

the identification of the
ethical dilemma(s).
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Table 2

Course Topics and Objectives

Topic Objectives

History of Research Ethics • Recognize landmark cases and key historical events relevant to research ethics (2a).

• Discuss contemporary issues in the conduct of human subjects research (2b).

• Recognize key codes of research ethics (2c).

Ethical Principles • Understand meaning of main principles of bioethics, particularly as they apply to research
with human subjects (3a).

• Apply main principles of bioethics to ethical issues in human subjects research (3b).

Introduction to Ethical Framework • Recognize a moral concern or challenge (4a).

• Connect ethical principles/requirements to moral concerns or challenges (4b).

• Identify ethical principles/requirements in conflict (4c).

• Discern pivotal facts relevant to ethics analysis (4d).

• Identify possible actions to minimize ethical concerns or challenges (4e).

• Justify an ethical course of action (4f)

Ethics Review Committees (RECs) • Understand the role, responsibilities, operations, compositional requirements, and functions
of RECs (5a).

• Identify and appreciate the challenges faced by RECs, including those associated with
multi-site research (5b).

Informed Consent Requirements • Recognize why informed consent is important (6a).

• Understand the conceptual components of valid informed consent (6b).

• Identify specific categories of information to include in the informed consent process and
form (regulatory requirements) (6c).

Effective Informed Consent
Practices

• Understand special considerations for subjects and subject populations (7a).

• Understand and identify challenges and strategies to improve the consent process (7b).

Study Design • Discuss how particular study design choices have ethical implications (8a).

• Understand the interaction between study design and different populations when balancing
harms and benefits (8b).

Risk/Benefit Assessment • Describe the range of possible risks that may accrue to an individual, community or society
in the conduct of human subject research (9a).

• Describe the range of possible benefits that may accrue to an individual, community or
society in the conduct of human subject research (9b).

• Explain the importance of recognizing and balancing risks and benefits (9c).

• Explain ways to minimize risks in the context of particular research settings (9d).

Honesty in Science • Appreciate why honesty is critical to science and/or an important ethical value (10a).

• Learn appropriate standards for integrity and honesty in science (10b).

• Identify types of conflicts of interest, at what level of research they can occur, their
potential consequences, and methods to minimize their occurrence (10c).

• Understand international standards with regard to authorship (10d).

Privacy and Confidentiality • Explain and elucidate the differences between privacy and confidentiality (11a).
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Topic Objectives

• Understand how requirements for privacy and confidentiality may vary with the setting,
research topic, or individual (11b).

• Identify mechanisms to protect privacy and the confidentiality of data (11c).

Justice • Understand how the principle of justice is applied to different stages or considerations
within research (12a).
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Table 3

Comparison of Pre and Post Test Research Ethics Assessment Instruments

Pre-Test Post-Test 3-mo. Post-Test

# of questions included by question type

 MCQ 24 23 22

 SA 11 11 9

 TF 2 3 2

 Framework 8 8 8

 Combined 45 45 41

# of points allocated to each question 1 1 1

Ave. time to complete (mins.) 53 60 55

Cronbach’s Alpha

 Cohort 1 (online) 0.798 0.827 0.879

 Cohort 2 (on-site) 0.834 0.766 0.729

 Combined 0.815 0.81 0.837

Item Discrimination (# of questions (%))

 ≥ 0.20 34 (75.5) 20 (44.4) 36 (87.8)

 0.10–0.19 8 (17.7) 13 (18.8) 3 (7.3)

 < 0.10 3 (6.6) 12 (26.6) 2 (4.8)
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