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Abstract
Objectives
Information and communication technology (ICT) tools are increasingly important for clinical care and
international research. Many technologies would be particularly useful for healthcare workers in
resource-limited settings; however, these individuals are the least likely to utilize ICT tools due to lack
of knowledge and skills necessary to use them. Our program aimed to train researchers in low-resource
settings on using ICT tools and to understand how different didactic modalities build knowledge and
skills in this area.
Methods
We conducted a tiered, blended learning program for researchers in Kenya on three areas of ICT:
geographic information systems, data management, and communication tools. Each course included
three tiers: online courses, skills workshops, and mentored projects. Concurrently, a training of trainers
course was taught to ensure sustainable ongoing training. A mixed qualitative and quantitative survey
was conducted at the end of each training to assess knowledge and skill acquisition.
Results
Course elements that incorporated local examples and hands-on skill building activities were most
valuable. Discussion boards were sometimes distracting, depending on multiple factors. Mentored
projects were most useful when there were clear expectations, pre-existing projects, and clear
timelines.
Discussion
Training in the use of ICT tools is highly valued among researchers in low-income settings, particularly
when it includes hands-on skill-building and local examples.
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Our students demonstrated acquisition of new skills and felt these skills to be valuable in their
workplaces.
Conclusions
Further training in ICT skills for researchers should be considered in other low-resource settings using
our program as a foundational model.Key Words: Information and communication technology (ICT),
blended learning, Kenya, e-learning
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1. Introduction
Information and Communication Technology (ICT) tools have transformed the ways in which
research and healthcare are conducted and data is managed, becoming integral components of both
biomedical research and healthcare delivery throughout the world [1-3]. These technologies can
change the ways in which medical data is collected and managed for clinical trials by using mobile
devices [4], providers communicate with patients for monitoring health and disease [5], and the
creation of large interoperable data management systems for analysis across multiple platforms
and studies [6]. Many of these ICT tools are accessible and freely available on the internet or as
open source software [3,7]. While innovative ICT practices would have the highest impact on
health research and patient care in resource-limited settings [8], these areas often have the lowest
ICT uptake and utilization rates of anywhere in the world [9,10].
Lack of knowledge and skills have been identified as primary barriers to the use of ICT tools
among health researchers in resource-limited settings [10-12], and there is an increasingly
recognized need for improved access to ICT training opportunities for health researchers
worldwide. It is clear that international collaboration is vitally important for building research
capacity in resource limited academic centers [13], and also clear that ICT tools can improve the
efficiency of multinational research projects that span cultures, languages and time zones [14,15].
As such, international collaborations may both facilitate training surrounding the use and
integration of ICT tools and also support the research resulting from increased utilization of the
tools [16,17].
In Kenya, while certain research projects have successfully been implemented in recent years using
select ICT tools [18,19], a great need exists to increase knowledge and understanding of new
technologies in order to expand utilization [20,21], similar to other resource-limited settings. In
response to the identified need for improved and expanded training programs in ICT utilization for
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health research in Kenya, the University of Washington (UW) partnered with the University of
Nairobi (UoN) to develop a training program to meet the needs of local researchers in Nairobi. We
also aimed to gain a deeper understanding of which modalities of ICT training were most and least
valuable to the facilitation of applied learning in this setting through post-training survey data
collection. This paper describes the design and content of our training program, and the evaluation
of post-training survey data describing trainees’ views on how various training components
fostered the development of ICT knowledge and skills.

2. Materials and Methods
Leading faculty from UW and UoN in the areas of computing, biomedical informatics, geographic
information systems, and e-Learning convened in January 2015 to collaboratively identify target
areas for training and appropriate and effective teaching methods to deliver content. They drew on
existing research on the use of ICT in biomedical research, experience with effective delivery
platforms, and adult learning theory to inform the development of both course content and
delivery, and they took several factors into consideration. First, given the importance of
international collaboration, the inclusion of international faculty as lecturers in the program was
prioritized. Given increasing evidence supporting the efficacy of e-Learning modalities for
distance training [22,23], an e-Learning component was included in order to deliver content from
international experts in a financially sustainable manner. Finally, faculty identified a need to
include skills transfer and mastery, in addition to knowledge delivery. Studies have shown that
blended learning, in which online content is combined with in-person training, is most effective
for educational programs that focus on the development of skills [24]; therefore a blended learning
approach was taken with an online course featuring international experts followed by mentored,
in-person learning.
The faculty designed a three-tiered, blended learning program (Figure 1). Three separate tracks of
training were chosen to correspond to areas of highest need and interest: Geographic Information
Systems (GIS), Principles and Practice of Research Data Management (PPR), and Research
Management and Communication Tools (RCT).
For each of these training tracks, three tiers of training were offered. The first tier was an online
course consisting of a series of 4-6 lectures (in voice over PowerPoint format), in conjunction with
other educational materials, homework and assignments. Tier 1 target enrollment was 100 students
per course. Tier 2 consisted of hands-on workshops for each topic that took place over 5 days after
the completion of online courses. Participants were selected from those who had completed and
passed the online course for each topic. Tier 2 workshop target enrollment was 30 students per
workshop. Finally, the top 15 students from each workshop were identified based on scores from
final presentations. These top 15 were then invited to participate in Tier 3 for each topic, intensive
mentored projects. Mentors were chosen from University of Nairobi ICT experts in each topic,
and the mentorship experience lasted 3 months. Mentors met with students regularly and guided
students through the application of an ICT tool to a research project. Students were tasked with
presenting their projects via either an oral presentation online or at the University of Nairobi
STD/AIDS Collaborative Group Conference held in Nairobi annually. The entire 3-tier training
took place over a 6-month timeframe (Figure 2).
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Figure 1. Overall training structure

Figure 2. Training timeframe
A training of trainers (TOT) course was simultaneously offered to all faculty and staff at UoN who
provide ICT support and training. This course was led by ICT specialists from both UW and UoN,
and comprised an initial introductory online course that also served as an introduction for the other
courses followed by a 5-day hands-on workshop. Participants learned how to: help researchers
improve their research design and analysis using ICT; mentor researchers constructively in their
projects; and teach researchers to give effective oral presentations.
Post-course surveys were offered to participants in each element of this training program. Surveys
were conducted electronically for online courses, and on paper for in-person workshops and
mentoring. Surveys comprised both quantitative and qualitative questions covering topics about
length of time participants took for the training program, which elements of the course or program
were most valuable and least valuable, and whether and how the participants’ knowledge and skills
were improved from what they learned in the course. Surveys also assessed whether participants
felt they could use the knowledge and skills acquired in their workplaces. Programmatic data was
also collected in the evaluation, including data on course enrollments, course completion, pass
rates for each course, and deliverables expected and produced for each course as supporting
information to describe skill acquisition.
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2.1 Course Content
2.1.1 Introduction to ICT in Health Research (INTRO) and Training of Trainers (TOT)
The goal of the intro course was twofold: first, to provide foundational knowledge to a cadre of
faculty and staff who could ensure sustainability and extensibility of the training program and as
a resource for ICT applications in health research; second, to provide a common introduction to
concepts for students in the other three courses. Detailed information about objectives and
activities for all four courses can be found in Appendix A. The core online intro course considered
the state of the art data management tools for ensuring reliable collection, aggregation, back-up,
analysis, reporting and archiving of data in useful ways. A unique focus of the course was assessing
the ability of tools to work together to successfully ensure smooth movement of data and findings
from one tool to the next. Another focus of the course was evaluation of health research studies to
identify those which successfully (or unsuccessfully – thus covering the research pitfalls)
incorporate ICT in resource-limited settings. Because ICT changes so rapidly, the course also
covered how to remain informed of emerging ICT approaches and also how to successfully plan
for adaptation to future technology changes. For faculty and staff already familiar with ICT, the
course provided an introduction to the needs of health researchers and the issues that they face in
conducting clinical trials or medical investigations research. The use and research applications of
social technologies including crowdsourcing and social media was a particular focus of the course.
The online course was followed by a five-day in-person workshop for faculty in the training the
trainers (TOT) course. The workshop allowed participants to apply their learning from the online
course in a hands-on laboratory setting, and provided an opportunity for ICT experts and health
researchers to meet each other and teach each other the reciprocal skills of ICT and health research
as well as to collaborate to design new solutions to research challenges. Teaching assistants for the
other 3 courses were chosen from this TOT course.
2.1.2 Geographic Information Systems (GIS)
The foundation of this course introduced participants to key features of the discipline of
Geography, and explored how geospatial technologies, such as GIS, are commonly used to
incorporate spatial theory, analysis, and visualization into health research. The remaining majority
of the course was focused on the following objectives: learning how to assess the use of GIS in
research, performing basic mapping and analysis using open-source GIS software, and developing
and implementing spatial research questions using GIS. This course attempted to teach both the
theory to understand how GIS is used in research (weekly lectures), and the technical software
skills necessary to implement a subset of those concepts (weekly assignments). The workshop
component of the GIS course focused on expanding the practical technical skills of the participants,
while concurrently deepening their understand of geographic science. Four workshop modules
(Mapping, Analysis, Data Manipulation, and Rasters) provided practical training to advance the
participants competence in QGIS from the introductory level in the online course to an
intermediate skill level.
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2.1.3 Principles and Practice of Research Data Management (PPR)
The PPR course was anchored by three conceptual areas that are converging worldwide in research
that involves human volunteer participants. The first of these are the international Good Clinical
Practice (GCP) standards developed by the International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use [25]. GCP standards have become the accepted
global guidelines for ensuring ethical treatment of research participants and creation of research
records that are of high quality and amenable to audit for scientific integrity. The second theme of
the PPR course was knowledge of data modeling, database design, and data management
technologies capable of supporting research ranging from simple single investigator studies to
international multisite clinical trials. The third theme was understanding the strengths and hazards
of using the internet to acquire and manage research data, with a focus on principles and practice
of information security. The independent study assignment for the course required students to
bring these related sets of knowledge and skills together to create a research data management
plan, including budget, that could become part of a research study proposal to a sponsoring
organization.
2.1.4 Research Management and Communication Tools (RCT)
The course was informed by the centrality of the internet as a tool in the research process enabling
researchers to access funding, identify collaborative partners, keep abreast with advances in
research, and disseminate their research findings quickly and effectively. Skills-based learning
objectives are outlined in Table 1. The course focused on open access ICT tools that researchers
can creatively leverage in tandem to better manage the different stages of the research process,
from proposal writing through to research dissemination and uptake. A key focus of the course
was hands-on practice on various research indexing tools, bibliography management tools,
research networking tools and platforms, online collaborative tools, social media platforms, data
sharing tools and platforms, data back-up and archival tools and platforms, presentation tools, and
low-cost communication tools. Effective use of a variety of search engines to enhance retrieval of
relevant research findings was threaded throughout the course. Students benefitted greatly from
demonstrations of tools and technologies by their peers. Finally, the course equipped learners with
strategies for creating an effective, online personal brand to enhance their global visibility, extend
their research dissemination audience, and increase the uptake potential of their research.

3.Course Evaluation Results
3.1 Overall Participation Rates & General Feedback
A total of 978 individuals applied to take the four online courses (Table 2). Acceptance into courses
was based on educational level (high school certificate or higher) and country of residence. Pass
rates ranged from 42% for the RCT course to 100% for the TOT course and workshops. The low
pass rate for the RCT course was due to the required discussion board participation and difficulty
level of the material. Finally, the 27 students who participated in three-month mentored projects
were tasked with producing a deliverable at the end of the training period. Overall, 23 of the 27
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enrolled successfully submitted deliverables, producing a pass rate of 85% for the mentored
projects.
Online courses and workshops were generally well-received in terms of the timing and pace,
organization, and overall effectiveness of the courses. The majority of learners spent between 2
and 6 hours per week on online courses. Students occasionally encountered technical challenges,
particularly during the online courses. About 15% of respondents in both the GIS and RCT online
courses reported having some technical difficulties accessing materials, the most common of
which were due to slow internet limiting access to lectures or difficulty logging in to course
content. The most commonly cited elements that posed a distraction to learning in the online
courses were discussion boards and technical difficulties. Other occasionally cited distractions
included problems with learning the content, format of the content (i.e the way in which content
was presented), and having too much ancillary content presented in the form of links or additional
readings.
Table 2. Acceptance, completion and pass rates for each course
Training of Geographic
Trainers
Information
(TOT)
Systems
(GIS)

Principles &
Practice of
Research
Data
Management
(PPR)

Research
Management &
Communication
Tools (RCT)

Totals

Online Course
Total
applicants

47

150

397

384

978

Participants1

34 (72%)

132 (88%)

241 (61%)

319 (83%)

726 (74%)

Completed2

32 (94%)

107 (81%)

188 (78%)

232 (73%)

559 (77%)

Passed3

32 (100%)

84 (78%)

155 (82%)

98 (42%)

369 (66%)

32

61

87

41

221

Participants1

32 (100%)

28 (46%)

30 (34%)

29 (71%)

119 (54%)

Completed2

32 (100%)

28 (100%)

30 (100%)

29 (100%)

119
(100%)

10

7

10

27

6 (60%)

7 (100%)

10 (100%)

23 (85%)

Workshops
Total
applicants

Mentored Projects
Participants
Completed
1

N/A

Percentage accepted for each course out of total applicants
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Percentage who completed course assignments out of total number registered
3

Percentage who passed the course out of total who completed

Figure 4. Valuable components of online courses

Figure 5. Valuable components of workshops
3.3 Online Courses
While online courses generally received high scores in course evaluations, the most valuable
components of these courses varied greatly between the different tracks (Figure 4). Lectures were
considered greatly valuable for the Training of Trainers (TOT) course, whereas assignments were
considered the most valuable component of the Geographic Information Systems (GIS) course. In
general, online courses with active learning components (GIS and PPR) were considered especially
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valuable. GIS included weekly activity assignments in which learners were tasked with locating
and utilizing mapping resources available on the internet to design, interpret or modify maps.
These exercises were widely lauded as being extremely valuable to the learning process. Similarly,
the PPR course included an independent project which was one of the highlights of the course.
Conversely, the RCT course did not include any practical component, and this was noted by several
respondents in the course evaluations with comments such as “increase practical application,” and
include “guided practice of the tools.” With the lowest pass rate of the online courses, the RCT
course was notable in its use of mandatory discussion board assignments rather than active learning
components, which may have hindered learning efficacy.
One of the well-received assignments in the PPR course utilized published clinical research studies
from Kenyan researchers to understand the research methods and review the ICT methods and
tools that were used in the study as well as to identify what additional ICT tools and methods might
have been used. Linking actual Kenyan research studies to use of ICT tools and technologies
proved very effective as a practical teaching aid. Similarly, throughout the PPR course, the students
successfully partnered with others who had complementary skills, pairing those who had
experience in research methods and ICT with those who did not. Those with clinical research
experience could give examples of their own research experience and challenges as it related to
the use of specific ICT tools they were learning about.
Discussion boards received mixed reviews from students in the different courses. Some felt that
the discussion boards were quite a valuable addition to the other components of the course, while
others ranked discussion boards as the most distracting feature of the course. Supervision and
structure in discussion board interactions added more value to this component of the different
courses.
3.4 Workshops
Workshops were very well received, earning higher average overall scores than either the online
courses or the mentored projects. Similar to online courses, the most valuable elements of each
workshop differed greatly (Figure 5). While practical skills acquired during workshops were
among the most highly valued element by participants in the GIS and RCT workshops, the
interactive nature of the TOT workshop was its most valued component and the active learning
assignments were the highlight of the PPR workshop. Lectures and theory were the lowest rated
component of all four workshops.
Specific skills learned that were mentioned frequently were working with shape and raster files,
accessing online data and utilizing data for map creation, using plug-ins for spatial analysis, and
vector analysis in GIS; how to collect high quality data, maintain data accuracy, set up and
configure servers, ensure data security using encryption, and programming ODK and Redcap in
PPR; and mind maps, data sharing and management tools, project management and collaboration
tools, conceptual framework formulation and referencing tools in RCT. Workshops also increased
exposure to tools the students had never before heard of, broadening their understanding of the
vast array of ICT applications available. Students largely felt that the workshops should have been
longer, as there were additional skills and tools they had hoped to master. One limitation of the

Online Journal of Public Health Informatics * ISSN 1947-2579 * http://ojphi.org * 11(3):e22, 2019

Improving Information and Communications Technology (ICT) Knowledge and Skills to Develop
Health Research Capacity in Kenya

OJPHI

workshops mentioned by several participants was that Android devices were not provided, but
were necessary for some of the exercises.
3.5 Mentored Projects
Overall, mentored projects received mixed reviews with lower average scores than the other two
components of the training. While the value of the mentorship experience was felt to be immense
when mentorship was carried out in an ideal manner, there were many obstacles to successful
engagement in mentored projects. A common pitfall described in all three courses was lack of
clarity in expectations for the program and for completion of the project, with around 40-50% of
students stating that expectations were clear in both PPR and GIS. Each mentee was required to
produce a deliverable by the end of the mentorship period. In the GIS course, students submitted
abstracts with maps that showcased their use of GIS concepts and technology. For PPR, mentees
sent evidence of forms they had designed to collect data, in the form of either screenshots or
downloadable ODK forms. In the RCT course mentees demonstrated the use of three different
tools that were discussed in the workshop by submitting screenshots of engagement with the tools.
Despite these goals, mentees did not feel well informed regarding mentored project expectations.
In the GIS mentored projects, the lack of clarity on project deliverables may have contributed to
the low pass rate of 60%. Having timelines for project completion was mentioned as one way to
improve expectations in several of the courses.
Another frequently cited obstacle was difficulty engaging with mentors, due to lack of mentor’s
available time or failure to establish a clear schedule for meetings. One participant recommended
that mentor-mentee meetings be mandatory at regular intervals to ensure adequate meeting
frequency. Another suggestion was to include meetings with other trainees to add a peer mentoring
component. Finally, similarly to the workshops, some participants mentioned that it was
problematic when students were required to produce their own project ideas with supporting data,
as several of the students did not have data readily available and suggested that the mentors have
data for use in the mentorship projects. Overall when the mentored projects went well, they were
considered extremely useful. One participant in the RCT mentorship project raved “This was a
wonderful opportunity that changed my academic life, research work, and approaches for the better
of my future career in research.”

4. Discussion
While information and communication technology (ICT) has become integral to the successful
implementation of research and health delivery worldwide, there remains a gap in the utilization
of these tools among researchers in resource-limited settings, largely due to the lack of education
and training programs available. Drawing on an international collaboration to expand expertise
and reinforce the importance of global collaborations in research, we designed and conducted a
group of tiered, blended learning courses focused on training Kenyan researchers in the use of ICT
tools. We collected data from our post-course evaluation surveys to better understand how
different didactic modalities functioned to deliver both content and skills in ICT.
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Previous programs aimed at providing ICT training to audiences in low-resource settings are
limited, but highlight the importance of relevance of the concepts taught to the participants’ work
[26]. Our program affirmed the need for relevance, with highly rated activities being those that
incorporated local examples or skills that could be easily applied to everyday work. Many of the
most highly valued content elements taught in all of the courses were those that focused on how
to use specific tools, such as RedCap, ODK, Mendeley, and Google tools. We found the tiered
training program to be useful, although both the online course and the mentorship components
were subject to pitfalls. Technical and infrastructure challenges are common barriers to
implementing e-Learning programs [27,28] but might be overcome through stakeholder and
institutional support [27]. Although several studies have highlighted the utility of discussion boards
[29,30] and they are generally considered to be productive components of online learning [31], they
have been noted to be problematic before [30,32], largely due to lack of perceived need and
unfamiliarity with the technology. Our program data demonstrated that discussion boards were
most useful when provided in a structured manner, with instructors regularly logging in and
monitoring the interactions taking place, echoing previous research showing that the type and
frequency of instructor interaction in online discussion boards is vital to their didactic success [31].
While mentorship has been shown to positively affect mentees’ career choices and development
[33], pitfalls can be common [34,35]. Mentored projects in our training were subject to many of
these obstacles, and were most useful when projects and data were available at the start of the
project, mentors had sufficient time to provide considerable effort and oversight, and when
expectations, timelines and deadlines were made clear at the beginning of the project period.
Finally, previous studies have emphasized the workshop format as an ideal modality for delivering
skills-based training in low-resource settings, particularly in the realm of ICT [36]. Our evaluation
results underscore this finding, with the workshops succeeding in delivering both knowledge and
skills without the obstacles that are commonly encountered in e-Learning formats and during
mentorship.
The interpretation of data from this study is subject to several potential limitations. First, our
surveys all relied on self-reported measures, which can be influenced by desirability and recall
biases, among others. We mitigated these issues by conducting surveys immediately following
trainings, and by using normalizing language where possible. Additionally, we have triangulated
self-reported data with more objective measures, such as pass rates and deliverables produced for
each course. Second, outcomes from our training programs may not be applicable to other lowresource settings in Africa or elsewhere. While trainings must be tailored to their specific audience
and setting, we believe that the core concepts and structure of our ICT courses can be applied
broadly.
As training in ICT becomes more important for researchers worldwide, the need for effective
educational modalities to provide knowledge and skills to researchers in resource-limited settings
is increasingly apparent. Our training program may serve as an excellent foundation on which
future courses in ICT may be based. Additionally, the inclusion of the TOT course contributes
significantly to the didactic sustainability of the course content, and may become the basis of
similar, locally-offered courses in the future.
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Appendix A. Learning Objectives, Target Skills Acquired, and Topics
Covered
Course Title

Learning Objectives

Target Skills

Topics & Activities
Covered

Creative Integration
of ICT Tools and
Technologies for
Enhancing Research
Design, Management
and Implementation

• Understand the Role
of ICT Tools in
Responding to
Health Research
Challenges

• Retrieve relevant
research articles
from appropriate
research databases
to support the
development of
research hypotheses
and research
proposals.

• The Role of ICT Tools
in Responding to
Health Research
Challenges

(Train the Trainers
Module as well as
introductory module
for the other courses)

• Use ICT tools to
finding and
managing the
Scientific
Literature;

• Use a bibliographic
management tool
• Discuss and use Social
(Mendeley or
Media
similar) to
• Use Data
download and
Visualization tools
management
research citations
• Apply ICT tools in
and full-text articles
Scientific
Communications
• Identify and select
relevant mobile
• Apply Research
technology tools to
Productivity tools
design and
• Use various Mobile
implement a simple
Technologies and
research data
Tools
collection
instrument.
• Use ICT tools for
Project
• Use a variety of
Management.
desktop productivity
tools in interactive
ways to enhance
data analysis and
reporting.

• Finding and Managing
the Scientific
Literature
• Social Media
• Data Visualization
• Scientific
Communications
• Research Productivity
• Mobile Technologies
and Tools
• Project Management

• Use tools and
technologies to
improve research
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communications
including written
and oral
presentations.
• Demonstrate creative
integration of
disparate ICT tools
to support all phases
of the research
process.
Geographic
Information Systems

• Recognizing the
growing significance of
spatial analysis and
Geography for
advancing health
research
• Describe how GIS can
be used to bring
together mapping,
data management,
and geospatial
analysis techniques
in the context of
health research

• Understand the
components of a
geographic
information system
(GIS) and how it
can be used
effectively
throughout
scientific research

• What is Geography
and GIS?:
Exploring and
interpreting web
mapping systems

• Competency using
Quantum GIS (QGIS),
an open source GIS
software package, to
merge, manipulate,
analyze and map spatial
data

• GIS data types:
Importing data
layers and basic
mapping

• Understand how to
use GIS as a tool to
perform basic
• Ability to locate
quantitative geographic
spatial data of the
analysis and spatial data
correct type and
visualization (mapping)
quality, in order to
address a research
• Recognize the unique
question
challenges of
performing quantitative
analysis with spatial
data
• Assess the use of GIS
in the research
literature of any
knowledge
domain/discipline

• Learning about GIS
software: Installing
and Navigating
QGIS

• GIS data sources: Key
resources for spatial
data and quality
considerations
• Spatial analysis:
Working with
analysis functions in
QGIS

• Cartography: Design
• Comprehension of
and formal map
basic Cartographic
layout in QGIS
Design (Mapping) skills
in order to clearly
• GIS Research
communicate results to
workflows:
your audience
Evaluate the use of
basic GIS
• Understand how GIS
techniques in
brings together
other’s research
mapping, data
management, and
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• Develop and
implement spatial
research questions
using GIS
Principles & Practice
of Research Data
Management

geospatial analysis
technologies for
health research

• Understand the unique • Managing research
ethical and technical
data in compliance
requirements of
with international
research involving
Good Clinical
human participants
Practice standards
• Know the historical
evolution of
methods for
managing clinical
research data
• Know types of data
management
software that are
appropriate for
single site and
multicenter
research, for studies
of varying size and
complexity
• Understand the
characteristics of
successful research
data management
operations
• Know how research
data audits are
conducted and how
to prepare for one
• Understand methods
for ensuring the
security and
confidentiality of
physical and
electronic research
data
• Understand the
strengths and

OJPHI

• Data modeling for
design of
computerized
databases that
accommodate
sparse data and
repeated measures
• Ability to create
processes that result
in research data that
is accurate,
complete, timely,
verifiable, secure,
and available for
analysis
• Ability to write a
complete research
data management
plan for a clinical
research project,
including process,
people, technology,
and budget
components
• Ability to design high
quality paper and
electronic data
capture forms
• Ability to use two
contemporary
online data
management
systems (REDCap

• What is Biomedical
Informatics, and
how does it
contribute to
effective data
management?
• Principles of
observational and
interventional
research involving
human volunteers
• Characteristics of
‘sensitive’ data, it’s
acquisition, storage
• What are International
Good Clinical
Practice Standards
and why are they
important?
• Planning sequence for
designing and
implementing a
research study and
its data management
infrastructure
• Strengths and
weaknesses of
hierarchical, objectoriented, XML and
relational database
technologies
• Data coding standards
to maximize utility
and re-usability of
data
• Designing data
capture forms to
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hazards of using the
Internet for
acquisition and
management of
sensitive data

and Open Data Kit ODK) to design and
implement a simple
research study
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maximize usability
and data
completeness
• Specialized
contemporary
electronic data
capture
technologies,
including
barcoding, Scantron
and Teleforms.
• Design and use of
smartphone apps for
research data
management

Research
Management &
Communication
Tools

• Describe the skills
used in the research
process and link
with a highlight of
the research process
steps already
covered in previous
courses such as data
management.

• Understand the
research process.
• Demonstrate how to
identify data sets.
• Demonstrate
knowledge of
descriptive
statistics, and basic
parametric tests

• Find and use a data set
• Understand how to
to do basic data
use a statistical tool
analysis focusing on
to analyse data to
descriptive
generate results for
statistics, and basic
descriptive
parametric tests.
statistics, and basic
• Perform data analysis
parametric tests
using descriptive
• Understand how to
statistics and basic
make oral
parametric tests
presentations and
using an open
write research
source data analysis
papers
software such as
PSPP.
• Understand how
indexing and web
• Describe results
searching and
dissemination

• ICT skills used in the
research process
and link with a
highlight of the
research process
steps already
covered in previous
courses i.e.
introduction to the
research process,
data management
and data
visualization
• Data analysis. Identify
a data set and guide
the trainees on how
to do basic data
analysis, perhaps
focusing on
descriptive
statistics, and basic
parametric tests.
This will be done as
theory.
• Data analysis using
descriptive statistics
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techniques such as
presentations,
policy briefs.
• Describe how research
collaboration can
occur using
LinkedIn as a tool,
and one other tool
for collaboration.
• Demonstrate how
indexing and web
searching and
bibliography is
done.

bibliography are
done.
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and basic
parametric tests
using an open
source data analysis
software such as
PSPP. The learners
should run some
designed tests to see
some sample results
screens displayed,
and then they run
tests as assignments
• Results dissemination
techniques:
presentations,
policy briefs, etc
• Research
collaboration, using
LinkedIn as a tool,
and one other tool
for collaboration
• Handling of indexing
and web searching
and bibliography
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