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Abstract. The increasing recognition of the value of effective interprofessional 
collaboration has promoted interprofessional education (IPE) among healthcare 
professionals. The IPE pilot program initiative at UTHealth matriculated students 
from the disciplines of biomedical informatics, biomedical sciences, dentistry, 
medicine, nursing and public health. There has been a pressing need for 
developing an assessment tool in reflecting how IPE participants recognize and 
understand the other disciplines including clinical informatics in nowadays’ 
practice. This paper reports our development process of the assessment tool, which 
is still under an iterative, in-depth refinement and aiming at greater collaborations. 
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Introduction 

To build up competencies in collaborative practice across six schools of The University 
of Texas Health Science Center at Houston (UTHealth), an Interprofessional education 
(IPE) pilot class based upon a structured clinical simulation was launched in 2014. So 
far, seven cohorts (spring & fall in 2014, 2015, 2016 and spring 2017) of students from 
all six schools of UTHealth participated in the four-session IPE workshop that is 
designed to enhance a student’s ability to function in interprofessional health care 
teams. Health IT is an emerging component in promoting patient safety and healthcare 
quality, which is reflected by the rapid growth and adoption of electronic health record 
systems. There has been an obvious gap in IPE programs that health IT was not part of 
the content because most IPE evaluation instruments were mainly developed for 
nursing, medicine and pharmacy which are reflected by the scarcity of the IPE 
evaluation involving health IT in clinical communication and collaboration. Therefore, 
to evaluate and demonstrate the unique pilot program including health IT, it is 
imperative to develop an assessment tool suitable for the multidisciplinary participants 
from the six schools at UTHealth. The need to develop such an innovative and timely 
assessment tool for IPE echoes the imperative role of health IT in clinical 
communication and patient safety towards a safer system for better care. 
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1. Background 

IPE occurs when students from two or more professions learn about, from, and with 
each other to enable effective collaboration and improve health outcomes [1].  The goal 
of IPE is toward the highest quality of team-based care. The team members are 
recognized by others as well as by themselves as having a collective identity and 
shared responsibility for a patient. 

 UTHealth, the most comprehensive academic health center in the University of 
Texas System is comprised of schools of biomedical informatics, biomedical sciences, 
dentistry, medicine, nursing and public health, a total of six schools located in the 
world largest medical center at Houston, Texas in the USA.  

The IPE program is designed to teach students the fundamental team 
communication skills they will need to use throughout their health professional careers. 
Starting in spring 2014, the initial pilot program to promote curriculum and clinical 
innovations in IPE and collaborative practice included 34 students selected by the Dean 
of each school at UTHealth and grouped into six IPE teams coached by course 
directors. The IRB at UThealth approved the project. 

Working in an IPE team through the semester, the students are expected to 
demonstrate collaborative behavior by applying TeamSTEPPS® [2], i.e. strategies and 
tools to enhance performance and patient safety, a teamwork system designed by the 
Agency for Healthcare Research and Quality for healthcare professionals to improve 
patient safety. The IPE program is delivered in the format of structured clinical 
simulation. 

To meet the IPE core competencies, students should be able to apply quality 
improvement, utilize health information technology/informatics, and employ evidence 
to provide patient centered care. As a participating member in the IPE program, the 
School of Biomedical Informatics (SBMI) plays a key role in contributing to IPE with 
a full spectrum of informatics components. 

2. Methods 

The development of the IPE assessment tool was comprised of three steps. 1) 
conducted a literature review to identify peer-reviewed assessment tools of 
interprofessional education. 2) followed the modified Kirkpatrick model [3] to develop 
a new assessment tool with an emphasis on clinical informatics. 3) developed a plan to 
validate the tool through expert review and pilot testing, an ongoing task through an 
iterative process. 

3. Results 

Our preliminary literature search identified the following peer-reviewed assessment 
tools, but none of them indicates a clear health IT components towards healthcare 
quality and safety.   

1. APSQ: attitudes to patient safety questionnaire [4], a 45-item measure of 
attitudes towards five patient safety themes.  
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2. ATHT: Attitudes toward health care teams [5]: 5-point Likert scales 
administered to geriatric health care teams. 

3. CSCD: collaboration and satisfaction about care decisions scale [6]: a 
longitudinal description on collaboration and satisfaction with decision –
making process among nurses, residents and attending physicians at surgical 
ICU. 

4. IEPS: interdisciplinary education perception scale [7]:4 sub-scale assessment 
tool administered to allied health professions. 

5. ITPS: interprofessional team performance scale [8]:measuring team 
performance in long-term care settings. 

6. RIPLS: readiness for interprofessional learning scale [9]: a rating scale using 
items based on the desired outcomes of shared learning to assess the 
‘readiness’ health care undergraduates. 

 
Figure 1. Sample questions of attitude toward the IPE within the assessment tool, 
administered via pre & post questionnaires 

The modified Kirkpatrick model fits nicely with the evaluation of IPE as it covers 
most literature of evaluation users’ needs [10]. To enhance the health IT component in 
IPE, we followed the six items listed below to develop the new assessment tool based 
upon the modified Kirkpatrick’s learning and training evaluation model.  

1. Reaction - Learners’ views on the learning experience and its interprofessional 
nature. 
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2. Modification of attitudes/perceptions - Changes in learners’ reciprocal 
attitudes or perceptions between participant groups. Changes in perception or 
attitudes towards the value and/or use of team approaches to caring for a 
specific patient group. 

3. Acquisition of knowledge/ skills - Including learners’ knowledge and skills 
linked to interprofessional collaboration, documenting patient data and 
communicating, exchanging patient information with healthcare professionals 
through EHRs and HIE. 

4. Behavioral change - Identifies learners’ transfer of interprofessional learning 
to their practice setting and changed professional practice. 

5. Change in organizational practice - Wider changes in the organization and 
delivery of care. 

6. Benefits to patients - Improvements in health or well-being of patients. 

 
With references to other IPE questionnaires identified, a new questionnaire was 

developed to assess the following four aspects: 

1. mutual respect and shared values;  
2. roles and responsibilities;  
3. interprofessional communication facilitated by health IT, and  
4. health IT supported teams and teamwork  

The questionnaire has six sections and each question regarding the four aspects 
contains a 5-point Likert scale. Sample questions listed in the Figure 1&2 show the 
attitude toward IPE, communication and teamwork skills. The complete questionnaires 
are shareable for demonstrating a greater generalizability and broader collaboration 
beyond the disciplines of the six schools at UTHealth. The questions measuring the 
impact of the IPE program with an enhanced health IT component were administered 
via pre & post tests, with an emphasis on  

1. acquisition of knowledge relative to IPE and IPE competencies, quality 
improvement and patient safety, and TeamSTEPPS[2] principles and 
communication strategies. 

2. qualitative survey of participant satisfaction with the experiences; 
3. qualitative self- and team-based assessments of performance in case scenarios 

and structured clinical simulation, and 
4. observational analysis of participants by faculty during structured clinical 

simulation to evaluate team-based behaviors. 

The assessment tool, comprised of a pre & a post test questionnaire and guidance 
of data analysis, was validated by quality improvement experts and the pilot course 
participants. The questionnaires were reviewed by all the course directors and domain 
experts in the field of quality improvement and patient safety. The domain experts were 
able to complement to the disciplines in the six UTHealth schools. Comments and 
suggestions gleaned from the review process were incorporated into a revised version 
circulating for a second round of review, which was limited to the course directors only. 

The questionnaires were administered, at the beginning and closure of the pilot 
program in the semester of spring 2014 (N=34), fall 2014 (N=30), spring 2015 (N=72), 
and fall 2015 (N=91) at UTHealth. Data collected at the baseline and after the pilot 
program were compared and analyzed for significance. In addition, course director’s 
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observation during the course enriches the qualitative data collection. The data analysis 
process using a statistical software (SPSS and/or R) was documented and accompanied 
with the questionnaire as an entire set of the assessment tool.  

Figure 2 Sample questions of communication and teamwork skills toward the IPE within the assessment tool, 
administered via pre & post questionnaires 

4. Discussion 

The project has advanced IPE at UTHealth and will promote the culture of patient 
safety and health quality by providing students an early exposure to simulated clinical 
teamwork. Based upon the modified Kirkpatrick model and a systematic IPE literature 
review, an assessment tool of IPE with an enhanced component of health IT has been 
developed. The tool was validated by domain experts and tested in a pre-post 
evaluation during the pilot courses in 2014 and 2015. 

The pilot IPE program primarily demonstrated a successful design and 
implementation in promoting the value of learning and enhancing the essential skills 
and understanding in health science students through interprofessional collaboration. 

We identified a few deficiencies in the evaluation process for future improvement 
through the upcoming IPE programs. For example, few paired items in the assessment 
tool were not sensitive to respondents’ changes before and after the IPE intervention 
and failed to reflect what these items intended to examine. As a pilot program, it is 
inevitable that the small sample sizes may limit the generalizability of the tool. 

We plan to disseminate assessment tool to other UT health science centers for a 
wider range of validation and collaboration. This paper just reported the development 
process in brief due to the page limitation. The evaluation outcome over the period is 
under in-depth analysis over years for refining the assessment tool and sharing with 
national and international collaborators interested in a broader impact on IPE. 
Moreover, through a comparable data set, the assessment tool holds potential for a 
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global collaboration on IPE programs to enhance safety and quality by promoting 
health IT and nursing informatics. 
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