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Learning Objectives

After participating in this session the learner should be better able to:

• Develop measurable competencies

• Use concepts of scaffolding to re-engineer curriculum from content- to competency-

driven

• Align curriculum through objectives, assessments, instructional activities and 

materials

• Use Miller’s Pyramid Adapted for Health Informatics for assessment across the 

AMIA foundational domains

• Use the Quality Matters rubric as a framework for course development and 

evaluation 

• Use the CAHIIM CSET tool for mapping courses
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How to develop measurable 
competencies
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The road to competency-driven curriculum
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Competencies

Program 

Outcomes Competence

Too many words, definitions, unclear use
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For today…

• Program competencies—What a student is expected to do at the end of the 

program, when they graduate, etc.

• Course objectives—What a student should be able to do at the end of the 

course. 

o Aligned with, and in some cases, might even be the same as the program competency; in most 

cases, they will probably be at a lower level than the program competencies

o Achievement of the course objectives from multiple courses should lead to achievement of the 

competencies by the end of the program.

• Unit objective—What the student should be able to do at the end of a given 

unit (unit, module, weekly lesson, class session etc.).

o Should be aligned with the course objectives and are the building blocks for the course 

objectives. 
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Competency definitions are everywhere…even in HR

• Combination of observable and measurable knowledge, skills, abilities and 
personal attributes that contribute to enhanced employee performance and 
ultimately result in organizational success.

• To understand competencies, it is important to define the various components 
of competencies:

• Knowledge is the cognizance of facts, truths and principles gained from formal training and/or 
experience.

• A skill is a developed proficiency or dexterity in mental operations or physical processes that is often 
acquired through specialized training.

• Ability is the power or aptitude to perform physical or mental activities that are often affiliated with a 
particular profession or trade such as computer programming, plumbing, calculus, and so forth.

• Individual attributes are properties, qualities or characteristics of individuals that reflect one's unique 
personal makeup. Individual attributes are viewed as genetically developed or acquired from one's 
accumulated life experiences.

University of Nebraska-Lincoln, Office of Human Resources. (2019). The definition of competencies and their application at NU. 

Retrieved from: https://hr.unl.edu/compensation/nuvalues/corecompetencies.shtml/
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Evolving since the early 1980s, a holistic view of 
competency is:

Nursing
Competency (ANA) - “An expected level of 

performance that integrates knowledge, 

skills, abilities and judgment.”

Sources:  Harding, A. D. (2016, Mar). Professional competencies 

can ease your transition to a new specialty. American Nurse 

Today, 11(3). Retrieved from: 

https://www.americannursetoday.com/professional-

competencies-can-ease-transition-new-specialty/; Source:  

Frank, J. R., Snell, L. S., Cate, O. T., Holmboe, E. S., Carraccio, 

C., Swing, S. R., ... & Harris, K. A. (2010). Competency-based 

medical education: theory to practice. Medical Teacher, 32(8), 

638-645.

Medicine
Competency – “An observable ability of a 
health professional, integrating multiple 
components such as knowledge, skills, 
values, and attitudes.” 

AND

“Since competencies are observable, they 
can be measured and assessed to ensure 
their acquisition.” = assessment

AND

“Competencies can be assembled like 
building blocks to facilitate progressive 
development.” - scaffolding

Behavior-based
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Cronenwett, L., Sherwood, G., Barnsteiner, J., Disch, J., Johnson, J., Mitchell, P., ... & Warren, J. (2007). Quality and safety

education for nurses. Nursing Outlook, 55(3), 122-131.
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Valenta, A. L., Berner, E. S., Boren, S. A., Deckard, G. J., Eldredge, C., Fridsma, D. B., ... & Manos, E. L. (2018). AMIA Board White Paper: 

AMIA 2017 core competencies for applied health informatics education at the master’s degree level. Journal of the American Medical 

Informatics Association, 25(12), 1657-1668.
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My road to writing a measurable competency
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Most verbs indicate directions for 

suggested ways of learning, NOT 

actual practice

What do our students do in 

ACTUAL PRACTICE?

Lenburg, C. B., Klein, C., Abdur-Rahman, V., Spencer, T., & Boyer, S. (2009). The COPA model: A 

comprehensive framework designed to promote quality care and competence for patient 

safety. Nursing Education Perspectives, 30(5), 312-317.
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How to write a (measurable) competency
• Use a common stem that establishes the 

verb tense for each statement

• At the time of graduation, the student will be able 

to…

• Begin each statement with the single, 

highest level verb that is pertinent to the 

content and is objectively measurable

• Use the language of practice (what do 

students actually do?)

• Use language that is clear, concise, 

relevant, and related to the core domains

• Put the most important action first, with 

conditions or methods last

Sources: Lenburg, C. B., Klein, C., Abdur-Rahman, V., Spencer, T., & 

Boyer, S. (2009). The COPA model: A comprehensive framework 

designed to promote quality care and competence for patient 

safety. Nursing Education Perspectives, 30(5), 312-317;

Utica College, NY. (n.d.) Bloom’s Taxonomy of Measurable Verbs. 

Retrieved from 

https://www.utica.edu/academic/Assessment/new/Blooms%20Taxonom

y%20-%20Best.pdf
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At the conclusion of the (course, unit, etc.) the 
learner will be able to:

Objective: Use theories about family and family development as the basis for conducting a 

family assessment.

Practice based outcome: Conduct a systematic family assessment using theories about family 

and family development as the basic framework.

Objective: Demonstrate critical thinking, judgment, and cultural competence in applying 

community health principles into practice.

Practice based outcome: Integrate community health principles, critical thinking, reflective 

judgement and cultural competence into community health practice.

Objective: Appreciate personal moral development and its relationship to professionalism and 

decision-making, including a brief introduction to basic ethical concepts.

Practice based outcome: Integrate concepts of moral and ethical beliefs, professionalism, and 

decision-making into a statement of personal and professional role development.

Lenburg, C. B. (1999). The framework, concepts and methods of the competency outcomes and performance assessment (COPA) model. Online 

Journal of Issues in Nursing, 4(2), 1-12. Retrieved from: 

www.nursingworld.org/MainMenuCategories/ANAMarketplace/ANAPeriodicals/OJIN/TableofContents/Volume41999/No2Sep1999/COPAModel.aspx
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“Create studies for evaluation of healthcare information technology that apply a 

sociotechnical framework in the study design, address the common challenges of evaluation, 

and demonstrate concepts of sociotechnical thinking.” 

Valenta, A. L., Berner, E. S., Boren, S. A., Deckard, G. J., Eldredge, C., Fridsma, D. B., ... & Manos, E. L. (2018). AMIA 

Board White Paper: AMIA 2017 core competencies for applied health informatics education at the master’s degree 

level. Journal of the American Medical Informatics Association, 25(12), 1657-1668.
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Performance-based competencies

• Moves you away from verbs you 

cannot measure

• Helps focus on what one NEEDS 

to know vs. what is NICE to know

Lenburg, C. B., Klein, C., Abdur-Rahman, V., Spencer, T., & Boyer, S. (2009). The COPA model: A comprehensive framework 

designed to promote quality care and competence for patient safety. Nursing Education Perspectives, 30(5), 312-317.
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Revisiting Definitions:

Content-driven (traditional) curriculum:

Teaching is organized around the content or information that 

students will acquire. The focus is on “topics/subjects” and 

generally refers to the facts, concepts, theories, and principles 

that are taught and learned rather than to related skills.

Competency-driven curriculum:

A curriculum that emphasizes the complex outcomes of a 

learning process (i.e. knowledge, skills and attitudes to be 

applied by learners) rather than mainly focusing on what 

learners are expected to learn about in terms of traditionally-

defined subjects.
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How Competency-Driven Curriculum Differs from 
Content-Driven Curriculum? 

✓Competencies include explicit, measurable, transferable learning objectives 

that empower students

✓Students receive timely, differentiated support based on their individual 

learning needs

✓Assessment is meaningful and a positive learning experience for students

✓Learning outcomes emphasize competencies that include application and 

creation of knowledge, along with the development of important skills and 

attitudes
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https://www.i

nacol.org/ne

ws/how-

competency

-based-

education-

differs-from-

the-

traditional-

system-of-

education/
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Difference between Competencies and Standards 
in Assessment

Though often described interchangeably, competencies and standards are in 

some ways worlds apart.

• Standard. A concise, written descriptions of what students are expected to know and be able to do 

at a specific stage of their education—determine the goals of a lesson or course, and teachers then 

determine how and what to teach students so they achieve the learning expectations described in 

the standards.

• Competency. A very specific statement that describes exactly what a student will be able to do in 

some measurable way. A competency statement may have several specific learning objectives so 

a course or unit typically contains more objectives than competencies.

• The design of competencies and standards has significant implications for assessment types and 

quantities. Specifically, the design of the learning outcome (whether standard or competency) 

dictates how learning will be measured.

https://www.redesignu.org/what-difference-between-competencies-and-standards

22
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How do I get started?

What knowledge, skills, and 

attitudes are desired and at 

what level of mastery:

• When student enrolls  in 

program?

• At end  of quarter/semester 

and academic year?

• At time of graduation?
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✓ What competency 

statements are 

mapped to each course 

activity and 

assessment item?

✓ How do the 

competency 

statements build upon 

each other during the 

curriculum?

Pathways to Competency-Driven Curriculum

Competency-driven curriculum is a paradigm shift – it is a change 

in the underlying assumptions.

24
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Pathways to Competency-Driven Curriculum

✓ Determine competency objectives and means of 
assessment. 

✓ Propose the instruction and assessment system for 
each competency statement

✓ Set benchmarks at beginners and competent 
(master) level (use CAHIIM CSET as a guide)

✓ Organize courses by scaffolding competencies 
based on their mastery level. Add/remove courses 
from current curriculum when needed

✓ Faculty must dedicate time to work together to 
convert the haphazard (meaning “person-based”) 
curriculum to a coherent competency-driven 
curriculum.  Time is not a constraint but a resource.

Re-designing the curriculum is an iterative and complex 

process; multiple pathways are possible
25
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Scaffolding as a Means to Organize

Scaffolding enlists the instructor as an “activator” whose role is 
to facilitate the student’s incremental mastery of a concept, a 
skill or acquire an attitude.

❖ Curriculum building 

✓ Outline program competencies

✓ Define when and where to acquire level x of a 
competency 

❖ Course content 

✓ Break concepts and skill into discrete parts; start with 
simplified versions

✓ increases the complexity, difficulty, or sophistication 
over time, building on previously learned concept 
and skills

26
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Forms of Educational Scaffolding

Scaffolding provides the learner with temporary, 
supportive structures that gradually are removed as the 
learner nears mastery. 

✓Sensory: contextualizing abstract concepts through 
demonstrations, modeling, …

✓Interactive: learning through collaboration, discussions, 
interviews,…

✓Graphic : using numerical data, visualizations, … to 
explain complex concepts, skills.

✓Blended
Duffy, M. C., & Azevedo, R. (2015). Motivation matters: Interactions 

between achievement goals and agent scaffolding for self-regulated 

learning within an intelligent tutoring system. Computers in Human 

Behavior, 52, 338-348.
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In Sum …

➢ implement competency-driven curriculum as a sustainable innovation within 
existing educational programs 

➢ reframe and address competency-driven curriculum as a measurement 
development opportunity

We propose competency-driven curriculum through scaffolding as an means to 
improve the quality of the health informatics educational experience. The goal 
is to optimize assessment in health education and ultimately align with the 
demands of the health informatics profession.
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Process of Curriculum Development through 
Evaluation in a Competency-based Framework

30

• AMIA’s Foundational Domains, “intended for curriculum development and accreditation quality assessment,” which 

expound the minimum required KSAs for the discipline at the Master’s level.  

• Course objectives map to curricula components that are informed by the Foundational Domains and establish goals that 

permit learners to exhibit competence.  Bloom’s Taxonomy, frequently used by educators in the creation of course 

objectives, indicates how learners are expected to perform a given task.  

• Assessments are deliberately crafted and allow faculty to observe a student’s competency in a given task or attribute; 

• It is the Method of Assessment that determines how competence is expressed through KSAs.  
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Miller’s Pyramid Adapted for 
Health Informatics

31

One well-recognized 

framework for performance 

measurement is Miller’s 

Pyramid of Competency 

Assessment, which 

considers not just what a 

learner knows, but how

they know it – the quality of 

their knowledge in terms of 

cognition and affective 

behavior.
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Miller’s Pyramid Adapted for 
Health Informatics

32

Does = Can demonstrate 

knowledge/skills/attitude 

with a degree of 

independence

Shows How = Can 

demonstrate 

knowledge/skills/attitude 

(ability)

Knows How = Can provide 

general directions

Knows = General 

Knowledge
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Assessment Methods and Degree of 
Competency: Suggested Ideas

33

Assessment Method Miller's Pyramid Level
K KH SH D

Class participation 1 1 1

Oral presentation 1 1 1

Exam (depends on question type) 1 1

Quiz (depends on question type) 1 1

Paper, report, essay 1 1

Discussion 1 1

Poster 1 1

Multiple choice 1

Short answer 1

Individual student presentations 1

Team presentations 1

Online discussion forums 1

Instructor observation during class 1

Pre/post knowledge testing 1

Project 1 1 1

Simulation 1 1 1

Role play 1 1 1

Journals, logs 1 1

Essay 1 1

Problem-based scenarios 1

Extended matching 1

Case-based multiple choice questions 1

Observation of the student's ability to work 

well in a team setting (team project) 1

Assessment Method Miller's Pyramid Level
K KH SH D

"Field work" observations by mentors for 

internships, rotations, or projects 1

Pre/post skill testing 1

Case analysis / case-based learning 1

Problem solving 1

Observations of the student's ability 1

Peer evaluation in team projects 1 1

Observations by mentors 1

Observation checklists 1

Reflective Modeling 1

Capstone 1 1

Work-based problem 1

Direct observation 1

Practice portfolio 1

Workplace-based assessments 1

Narratives 1

Instructor assessment of student understanding 

ot team role and performance 1

Mentor assessments in Master's projects 1

Instructor observations in class and online in 

discussion forums 1

Thesis 1

Internship 1

Practicum 1
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Alignment of Assessment with 
Degree of Competency

Each assessment should align to one level of Miller’s Pyramid. 

HOWEVER

… There are opportunities to design assessments to be available at a variety of 

Miller’s Pyramid levels. 

It all depends on how the assessment is designed.
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Example 1

• Consider a class entitled, Information Systems in Clinical Research with a 

learning objective that requires students to “Describe methods of system 

integration and data exchange.”  

• This could be done through the use of formative or summative written exams 

(knows), problem-solving exercises (knows-how), team-based simulation 

(shows how), or the culmination of a supervised clinical practicum (does) 

where the learner discusses best practices in integration and data exchange 

while participating in a live system implementation.

35
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Example 2: Data Mining

Knows The learner is exposed to data mining, what it is – why it is used. The content used for 

teaching could be a book chapter or article chosen by the instructor.

Knows How The learner knows or understands enough to read and comprehend in-depth content. 

Could write some basic directions for data mining, SQL or Python queries, can analyze an article. 

Content used for learning could be articles or a book about data mining recommended or chosen by 

instructor.

Shows How The learner knows enough (can be part of a team) to either discuss or participate in a 

presentation, write a paper or report on topic/s about mining a data set with feedback from the 

instructor or audience or others. Content can be faculty chosen and learner chosen. 

Does A learner can query a data set to solve a data problem or answer a question on a final exam or 

for a project. A learner is able to provide/demonstrate a desired outcome independently without 

guidance, such as publish an article, present a topic presentation, or summarize and interpret 

information to make or write recommendations for a data mining project. Learner chooses the content 

(if needed) that they will use to achieve an assessment outcome. 

36



AMIA 2019 Informatics Educators Forum

Example 3: Literature Review 

Knows The learner has general knowledge/overview of what a Systematic 

Literature Review is. The learner can frame a question/s for a review.

Knows How The learner has learned how to find databases, and other 

resources needed for a Literature Review. The learner can Identify relevant 

work.

Shows How The learner can assess the quality/or lack of quality of the 

evidence (of work, studies, materials) being collected and considered for the 

review. 

Does The learner can summarize their evidence and interpret findings from 

their review materials, documents, etc. and make recommendations for future 

studies.
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Quality Matters Rubric to Guide Course 
Development and Evaluation
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What is Quality Matters?

National organization that evaluates quality of online courses

• Trains reviewers

• Provides continuing education

• Detailed review criteria are available as part of CE courses

• Basic overview criteria in rubric are free

Quality Matters Rubric 

• Criteria for evaluation of course design

• Useful for online or in-person

• 8 standards

39
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CAHIIM and Quality Matters Rubric

CAHIIM

• Program competencies should reflect what is expected of graduating students

• Program competencies should be mapped to foundational domains 

• Individual courses should be aligned with program competencies

Quality Matters

• Focus on individual courses

• Alignment  of the various parts of the course is a key concept

• QM 2.1 The course learning objectives, or course/program competencies describe outcomes 

that are measurable.

• What will the student be able to do that shows you they have achieved the desired competency and how 

will you measure it?

• Knows, Knows How, Shows How, Does

40
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Alignment of Other Parts of the Course

QM 2.2  Module/unit level objectives describe outcomes that are measurable 

and consistent with course level objectives

QM 4.1 and 5.1  The instructional materials and learning activities contribute to 

the achievement of the stated learning objectives

QM 3.1 The assessments measure the achievement of the stated learning 

objectives

QM 6.1  The tools used in the course support the learning objectives or 

competencies.
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Alignment

Program 
Competencies

Course 
Objectives

Unit Objectives

Instructional 
materials and 

learning activities

Assessment

42
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Foundational Domain: Inter-professional 
Collaborative Practice.  Miller’s Level: Does

Function 
effectively in an 

inter-
professional 

team to 
accomplish an 

informatics task

As a team, 
design a health –
related app for a 

client

Using team decision 
making principles, 

Identify an 
appropriate content 

area, design the app.

Team project to 
design app for an 

outside client 

1. Student ratings of 
team participation

2. Client assessment 
of Interaction with 

team members
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What is CSET and it in 3 Steps

COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

CAHIIM Self Evaluation Tool



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

• Enter all courses needed to complete your program
• All courses entered will need course objectives aligned with 

them
• These courses will become a drop-down pick list on the course 

evaluation matrix – errors here translate to errors there

Used with permission from Sue Boren



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

• Important to remember

F6

F7

DOES

KNOWS HOW



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Course Name
• From the course input step, you will have a drop-down pick list 

from which to choose your courses – errors here can be corrected 
on the course input tab

• Scroll to select the course
• Do not input all of your courses at one time – work left to right

Used with permission from Sue Boren



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Course Learning Objectives
• A course objective describes what will be covered in the course

• Students will gain an understanding in….
• Each course must have at least one measureable course learning 

objective – more than likely each course will have several learning 
objectives

• One course learning objective per row – each course may have 
multiple rows

Used with permission from Sue Boren



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Course Educational Activities
• Learner interactions that promote or support the achievement of 

the stated course learning objectives
• Examples

• Lectures
• Readings
• Case studies
• Videos
• Guest speakers
• Discussions (online or in person)
• Simulations, and so on

Used with permission from Sue Boren



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Assessments
• These measure/evaluate achievement of the course learning 

objectives
• The learner is prepared for the assessments through the course 

educational activities
• Examples

• Exams
• Papers
• Reports
• Logs/journals
• Team projects
• Team effectiveness assessment
• Capstone
• Graded discussion
• Reflections 



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Foundational Knowledge Domain
• Students are expected to have working knowledge of three major 

domains
• F1 – Health
• F2 – Information Science and Technology
• F3 – Social and Behavioral Science

• Students are expected to demonstrate KSA in four overlapping domains
• F4 – Health Information Science and Technology
• F5 – Human Factors and Socio-technical Systems
• F6 – Social and Behavioral Aspects of Health
• F7 – Social, Behavioral, and Information Science and Technology 

Applied to Health
• Students are expected to demonstrate KSA 

in three fundamental domains
• F8 – Professionalism
• F9 – Interprofessional 

Collaborative Practice
• F10 – Leadership

• Selected from a drop-down pick list
• There can be more than one domain per

learning objective – each gets its own
row

Valenta AL, Berner ES, Boren SA, Deckard GJ, Eldredge C, Fridsma DB, et al. AMIA Board White Paper: AMIA 2017 core 
competencies for applied health informatics education at the master’s degree level. 2018;25(12):1657-68



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Foundational Knowledge Domain
• There will be one foundational knowledge domain per 

assessment
• One assessment can have more than one foundational 

knowledge domain

Used with permission from Sue Boren



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Miller’s Level
• Adapted by CAHIIM as a means to attribute levels of competence 

at various cognition and behavioral levels
• Each assessment should align to one level of Millers: Knows, Knows 

How, Shows How, Does

Feldman, S.S., Garza, C., Berner, E. (2019). Using Canvas to Track AMIA Health Informatics Educational Domains for CAHIIM Accreditation: Lessons Learned 
from a Pilot Test. AMIA Informatics Educators Forum. St. Louis. June 17-19, 2019.



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Miller’s Level
• One Miller’s per row
• Select the highest Miller’s for the assessment



COURSE INPUT

COURSE EVALUATION
MATRIX

HEAT MAP

Heat Map
• Results are automatically derived from the data input – non-

editable
• Shows areas of program saturation

• Attitudes are not yet shown

DOMAINS
Knows Knows 

How

Shows 

How

Does
Knowledge Skills Attitudes

F1-Health

F2-Information Science and Technology

F3-Social and Behavioral Science

F4-Health Information Science and Technology

F5-Human Factors and Socio-Technical Systems

F6-Social and Behavioral Aspects of Health

F7-Social, Behavioral, and Information Science and 

Technology Applied to Health

F8-Professionalism

F9-Interprofessional Collaborative Practice (ICP)

F10-Leadership

 Key

Concentrated Not Concentrated



Aligning Program and Curriculum Through 
Objectives, Assessments, and Instructional 

Activities
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Three Levels of Competencies, Assessments, and 
Activities

59

Unit Objectives

Course Objectives

Program 
Competencies

CSET
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Alignment is an Iterative (and Difficult) Process

60

CSET

Evaluate

ReviseUnit Objectives

Course Objectives

Program 
Competencies
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Aligning SBMI’s Traditional Research Masters

• Work in progress (Illustrates challenges)

• Traditional Research Masters Components

• 7 Core courses (21 Credit Hours)

• Includes Practicum project course (3 credit hours)

• Students choose 1 of 5 Specialization Tracks (6 courses, 18 credit hours)

• Bioinformatics

• Clinical Informatics

• Cognitive Informatics

• Health Data Science

• Public Health Informatics
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Core Courses

Courses Credits

BMI 5300 - Intro to Biomedical Informatics 3

BMI 5310 - Foundations of Biomedical Information 

Sciences I
3

BMI 5311 - Foundations of Biomedical Information 

Sciences II
3

BMI 5351 - Research Design and Evaluation in 

Biomedical Informatics
3

BMI 5352 - Statistical Methods in Biomedical 

Informatics
3

BMI 6313 - Scientific Writing in Healthcare 3

BMI 6000 - Practicum in Biomedical Informatics 3

Our Initial Strategy for Alignment:

• Use CSET only on core classes

• Specialization Track adds 

additional competencies as needed 

for practicum in specialization

• Since each specialization differs, 

meeting the domains through the core 

courses eases the accreditation 

process
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Program “Goals” Competencies
(Original Program Not well-aligned)

The formal study of informatics at the master’s 

level is designed as a multi-disciplinary approach 

to accomplish these important goals:

• Understand the scope of the discipline of 

Biomedical Informatics;

• Demonstrate knowledge of the literature of 

Biomedical Informatics;

• [F7] Develop informatics solutions to 

biomedical problems based on current 

research; and,

• [F7] Utilize Electronic Health Records or other 

health information technologies effectively
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Practicum Competencies (Better alignment: 
Emphasize F7-10, require F1-6)

Based on Practicum Evaluation Form

• The student chooses appropriate health informatics tools and methods 

to address healthcare-related problems.

• The student participates in one or more of the following: assess, analyze, 

plan, implement, or evaluate selected components of a health information 

system. 

• The student will explain the opportunities and limitations of health 

information integration in healthcare using strong verbal and written 

communication skills.

• The student participates as an effective member of an interdisciplinary 

team (includes professionalism)
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Program-Level, Track Specific Competencies 
(Better, but not perfect alignment)

Health Data Science Cognitive Informatics

Needs and 

Design

Map from business needs to a proposed 

analytical design

Conduct a needs analysis considering 

the cognitive and socio-technical factors

Access a variety of data from multiple 

sources via a query

Identify and/or adapt cognitive theories or 

frameworks to address the needs analysis

Structure data for input and output Design an informatics solution to 

address identified needs (utilizing 

cognitive and usability methodologies) Assess data quality within the context of 

needs

Implementation Perform exploratory, inferential, 

predictive, and causal data analysis

Evaluation Evaluate results and utility of data 

analysis

Evaluate, and modify if needed, designs, tools 

and user interactions utilizing cognitive and 

usability methodologies

Presentation and

Effective 

Argument

Present and make an effective argument 

for the design and results

Recommend measures for the impact of 

informatics solutions on decision making, 

clinical outcomes, and/or behavior

Present and make an effective argument for 

the design and results
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Track-specific competencies emphasize F7-
F10, but require the other domains

Health Data Science

Needs and 

Design

Map from business needs to a proposed 

analytical design

Access a variety of data from multiple 

sources via a query

Structure data for input and output

Assess data quality within the context of 

needs

Implementation Perform exploratory, inferential, 

predictive, and causal data analysis

Evaluation Evaluate results and utility of data 

analysis

Presentation and

Effective 

Argument

Present and make an effective argument 

for the design and results
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6340 Health Information Visualization and Visual Analytics
Course Level Objective

• Identify and explain when to use non-visual data displays (such as tables) and when to use visual 
displays (such as graphs).

• Identify and explain user characteristics (information needs and features of the human perceptual 
system), theories, and guidelines that support the construction of effective information 
visualizations for visual analytics.

• Identify and describe why some visualizations are effective for a given task whereas others are not.

• Use an instructor-selected visualization tool (such as Tableau) to connect to healthcare data and 
create effective information visualizations, including dashboards.

• Select the most appropriate kinds of information visualizations based on user information needs 
and characteristics of the data.

• Describe and create effective information visualizations for visually displaying and 
analyzing time-series data, ranking and part-to-whole relations, deviations, distributions, 
correlations, and multivariate data.

• Create dashboards of multiple, interactive and interlinked visualizations to meet specific 
user needs.
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Assessment of Course-Level Objective: 
Term Project

Overall Goal

Your goal in this assignment is to create a dashboard (which may be one or more 

visualizations or even multiple pages/tabs) that will allow a user to quickly specify and 

then compare a set of hospitals using the Hospital Consumer Assessment of Healthcare 

Providers and Systems (HCAHPS) data. You can read about HCAHPS here:  

http://www.hcahpsonline.org/

1. Users must be able to quickly and easily specify the set of hospitals to compare. Your 

solution should address the following use-cases…

2. The comparison should provide a ranking based on the average percent of 

responses…

3. The user must be able to examine the detailed profile of an individual hospital and 

compare it to the detailed profiles of the selected hospitals, not just the overall 

ranking 
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Term Project: Practical and Theoretical 
Justification of Design and Implementation

The Justify/Explain section for each need is where you should indicate how 

your dashboard meets that need along with a theoretical justification for why 

you picked specific visualizations and any other design decisions important 

to meeting the needs. 
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Sample Unit Level Objectives: Info Viz, 
Unit 2: Theory Part II

• Describe and use knowledge of preattentive visual features (attributes) and the 

psychology of visual search to create accurate and effective visualizations

• Describe and use symbols, icons, and glyphs to create accurate and effective 

visualizations

• Describe and use the differences in the precision of our quantitative value 

perception to create accurate and effective visualizations

• Describe the most appropriate type of color palette for grouping items, highlighting 

(and/or deemphasizing) items, and encoding quantitative values

• Describe and use orthogonal and redundant visual codes to create accurate and 

effective visualizations

• Describe common biases in graph reading and strategies for minimizing them
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Course Level Mapping Using CSET (Core 
Courses Only)
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@AMIAInformatics

@AMIAinformatics

Official Group of AMIA

@AMIAInformatics

#WhyInformatics
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AMIA is the professional home for more 

than 5,400 informatics professionals, 

representing frontline clinicians, 

researchers, public health experts and 

educators who bring meaning to data, 

manage information and generate new 

knowledge across the research and 

healthcare enterprise.
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