


TOPICS

Fight Heart Disease: Leading Cause of Death 

• Tacit Knowledge Development 

• Action Learning with HPS (robot)

• CPR Training: confidence and collaboration

• Pre-Test:  improve interfaces and KM in training and 

healthcare education



PRE-TEST AT NCCU EAGLE GENERAL HOSPITAL

• Proof of Concept only

• 7 subjects divided into two groups (random):  explicit vs. explicit and 
HPS

• Mixed methods research approach with questionnaires (pre/post), 
observations and semi-structured interviews

• Impact: Campus Community (beyond dummy mannequins)

• Future: methods of KM for broader healthcare community and 
(international) Learning Health Systems) 

Thesis: tacit knowledge from hands-on experience and pragmatic pedagogy 
(with body knowledge) may improve emergency responses and save lives 
during cardiac arrest



TACIT KNOWLEDGE - REVIEW

Knowledge engineers have been searching for measures and examples of tacit 

knowledge since the 1960s when Michael Polyani (1966) suggested the term.

The success of critical thinking as a foundation for decision support systems may be 

considered a reason to promote tacit knowledge. 



TACIT KNOWLEDGE – REVIEW (CONT’D)

Demands for effective critical decisions by nurses in multiple disease 

situations and emergencies include educational improvements. Tacit 

knowledge can be part of that learning.

EXPLICIT KNOWLEDGE –TACIT KNOWLEDGE

•Dichotomy vs. Continuum (Alavi and Leidner, 2001) 

•Explicit: policies and procedures

•Tacit: subjective, cognitive and experiential knowledge



ACTION LEARNING: SIMULATION HAS BEEN 

INTEGRATED INTO THE NURSING CURRICULUM

• Use HPS to teach critical thinking, clinical reasoning skills, synthesizing 

knowledge, and improving comfort and confidence in practice for real-life 

situations (Nehring and Lashley, 2004)

• Advocate for a professional HPS community of practice to underscore the 

strong socio-cultural connections among healthcare providers, 

health/medical/clinical informatics researchers, and public health.



ACTION LEARNING: SIMULATION HAS BEEN 

INTEGRATED INTO THE NURSING CURRICULUM

• Use a high fidelity or realistic HPS to enhance understanding between theory 

and practice and…

• Give learners confidence for future clinical practice (Traynor, et. al., 2010). 



PRE-TEST: GAINING TACIT KNOWLEDGE 

THROUGH EMERGENCY SIMULATIONS

Are YOU CPR Ready?

• 3 MISStudent (Volunteers)  explicit directions only

•4 MISStudent (Volunteers)  HPS practice and explicit directions



DATA COLLECTION - ANALYSIS

Collect Data from questionnaires, observation, and focus group 

interviews -both quantitative and qualitative

• Analyzed for effectiveness of the pre-test as a model for 

future research on use of HPS and tacit knowledge 

development for learning and smart community. 

• Charts summarize quantitative results of the pre- and post-

training questionnaires. 

• Tables used to summarize focus group meeting and written 

comments for qualitative analysis.



PRE-TRAINING QUESTIONNAIRE
Question: Sub 1.1 Sub 1.2 Sub 1.3 Sub 2.1 Sub 2.2 Sub 2.3 Sub 2.4

1-confident 5 1 1 2 2 5 2

2-calm 5 1 2 3 2 4 3

3-speed 5 1 4 4 0 4 2

4-team 5 2 2 3 1 5 3

5-commun. 5 2 2 5 1 5 3

25 7 11 17 6 23 13

Note: Group 1 (explicit only) –outlier, Subject 1.1 certified in CPR



POST-TRAINING QUESTIONNAIRE
Question: Sub 1.1 Sub 1.2 Sub 1.3 Sub 2.1 Sub 2.2 Sub 2.3 Sub 2.4

1-confident 5 4 4 5 5 4 4

2-calm 5 3 4 5 5 4 4

3-speed 5 5 5 5 5 4 4

4-team 5 4 4 5 5 5 5

5-commun. 5 4 4 4 5 4 5

25 20 21 24 25 21 22

Note: responses were similar before training but varied more after the different 
trainings (higher scores for group 2 who interacted with HPS).



HUMAN PATIENT SIMULATOR INTERACTION

The robot-like simulator was controlled by the nurse who manages 

the Simulation Laboratory (Ms. Angeline Baker).

• Feedback included change in breathing rate and more pressure 

from lungs on hands, verbal responses (volume and amount of 

moans decreased), and eyes closing. 

• Actions such as eyes and voice can be varied according to scripts 

for different health conditions. 



HUMAN PATIENT SIMULATOR INTERACTION 

CONT’D

The HPS, which was male, described feeling pressure on the chest 

and moaned about pain in chest as well as left arm and jaw area. 

The HPS also had: 

• a drop in blood pressure (indicated on hospital monitor and 

comments about feeling dizzy), 

• erratic pulse or irregular heart beat (indicated on hospital 

monitor) 

• “his” breathing became shallow (a shortness of breath).



OBSERVATIONS: THOUGHTS AND FEELINGS

Two in Group 2 expressed emotional concern or worry; they had not 

had much experience in a hospital context or interacting with sick 

people. 

The important step of pushing the code blue button to summon 

emergency response team practiced by Group 2 seemed to provide 

relief that they were communicating and not responsible alone. 

Hands-on experience: administer chest compressions and 2 

volunteered to give rescue breathes into the mouth.

Group 2 commented on feeling relieved as HPS vital signs restored on 

the monitor (they said “whew” or “yea” and  2 asked for more 

information about the monitor screen).



OBSERVATIONS: THOUGHTS AND FEELINGS

During the merged gathering of both groups, Group 1 subjects had 

their first chance to see the HPS.

• Watched a demonstration of CPR by the nurse

• Saw the code blue button

• Could volunteer to give chest compressions 

Note: The two subjects with no experience giving CPR, showed 

curiosity about the HPS, volunteered to give the chest 

compressions, and asked to touch exposed skin on the arms. 



UNSTRUCTURED INTERVIEWS 

Qualitative analysis: 

Both written responses and observation notes of the semi-

structured focus group meeting and interview of both groups 

together.

• The majority (3 of 4) subjects in Group 2 with HPS experience 

were “more comfortable.”  

• All of the subjects in Group 2 indicated they were “more 

confident” working with the HPS compared to only 1 of 2 in 

Group 1.



QUOTES

During the focus group discussion, one subject said, “It is easier to 

practice since they are not real.” 

Another subject summarized training: “This experience allows an 

opportunity to receive real-life experience, if were to perform CPR.” 

Written, unstructured comments about benefits of the training included:

(with HPS) “I feel great and very satisfied engaging in such activity.”



VALIDATION

To validate findings, both the qualitative and quantitative data collected 

were sorted and analyzed for affects from early HPS interaction on 

thoughts, actions, and socio-cultural connections. 

In a well controlled setting for experimentation as used in this small 

study, observations and questionnaires can be used to measure 

efficiency, and both interviews and questionnaires can be used to 

measure task performance or learning (Wildemuth, 2009).



RESULTS

The results of the CPR study with and without preliminary HPS training 

suggests that more human-computer interaction with the simulator 

increases cognitive learning and a feeling of connection with emergency 

response teams. 

The three areas of focus were: 

1) thoughts (and feelings), 

2) actions (and behavior), and 

3) socio-cultural connections (and communities).



CONCLUSION

Although a small study, the analysis of quantitative and qualitative data 

underscores the importance of additional research to find ways to 

emphasize affects or feelings in HPS interactions. 

Adding machine interfaces that promote emotions may increase tacit 

knowledge with more intuitive thoughts, clearer appropriate actions, and 

a stronger sense of community. 

Training with more realistic robots or HPS interfaces can provide 

opportunities for both cognitive and emotional learning.



CONCLUSION CONT’D

A In addition, actions and behavior are part of gaining tacit knowledge 

and can possibly impact the LEARNING HEALTH SYSTEM (LHS), which 

depends on the meaningful use of data analytics and medical 

informatics (Friedman, et. al., 2014). 

Perhaps action research that increases tacit knowledge in healthcare 

and reflective practices can also increase contributions and 

participation in professional healthcare communities of learning as 

suggested for Australia (Wong, 2008). 

Goal: a smart community on campus connecting improved training and 

emergency response systems.



ANTICIPATED RESULTS

Nurse training and education

Smart Community (Campus) and more
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THANK YOU!

Contact: 

Dr. Deborah Swain, dswain@nccu.edu

(919-530-7502)

NC CENTRAL UNIVERSITY 

School of Library and Information 
Sciences 
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