
Internet Journal of Allied Health Sciences Internet Journal of Allied Health Sciences 

and Practice and Practice 

Volume 21 Number 1 Article 1 

January 2023 

Computer-Based Assessment of Non-Cognitive Attributes of Computer-Based Assessment of Non-Cognitive Attributes of 

Occupational Therapy Students: A Pilot Evaluation Occupational Therapy Students: A Pilot Evaluation 

Sara Maher 
Wayne State University, Sara.maher@wayne.edu 

Regina N. Parnell 
Wayne State University, ad9049@wayne.edu 

E. Whitney G. Moore 
Wayne State University, whitneymoore@wayne.edu 

Peter Frade 
Wayne State University, peter.frade@wayne.edu 

Barry Markman 
Wayne State University, barry.markman@wayne.edu 

Follow this and additional works at: https://nsuworks.nova.edu/ijahsp 

 Part of the Medicine and Health Sciences Commons 

Recommended Citation Recommended Citation 
Maher S, Parnell RN, Moore EG, Frade P, Markman B. Computer-Based Assessment of Non-Cognitive 
Attributes of Occupational Therapy Students: A Pilot Evaluation. The Internet Journal of Allied Health 
Sciences and Practice. 2023 Jan 04;21(1), Article 1. 

This Manuscript is brought to you for free and open access by the College of Health Care Sciences at NSUWorks. It 
has been accepted for inclusion in Internet Journal of Allied Health Sciences and Practice by an authorized editor 
of NSUWorks. For more information, please contact nsuworks@nova.edu. 

http://nsuworks.nova.edu/ijahsp/
http://nsuworks.nova.edu/ijahsp/
https://nsuworks.nova.edu/ijahsp
https://nsuworks.nova.edu/ijahsp
https://nsuworks.nova.edu/ijahsp/vol21
https://nsuworks.nova.edu/ijahsp/vol21/iss1
https://nsuworks.nova.edu/ijahsp/vol21/iss1/1
https://nsuworks.nova.edu/ijahsp?utm_source=nsuworks.nova.edu%2Fijahsp%2Fvol21%2Fiss1%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=nsuworks.nova.edu%2Fijahsp%2Fvol21%2Fiss1%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:nsuworks@nova.edu


Computer-Based Assessment of Non-Cognitive Attributes of Occupational Computer-Based Assessment of Non-Cognitive Attributes of Occupational 
Therapy Students: A Pilot Evaluation Therapy Students: A Pilot Evaluation 

Abstract Abstract 
Purpose:Purpose: Holistic admissions tools have been considered for use to diversify student admissions. The 
ability to screen non-cognitive attributes of applicants is an important element of holistic admissions. 
The objective of this study was to establish instrument reliability, inter-rater reliability, validity, item 
discrimination, item difficulty, and bias of the Computerized Assessment of Non-Cognitive Attributes of 
Health Care Professionals (CANA-HP). Methods:Methods: A novel methodology was developed to screen non-
cognitive attributes of health profession applicants. Using a cross-sectional design, a convenience sample 
of students invited for interviews into a Mid-western occupational therapy program were recruited for 
participation. The 37 participants who consented, completed a demographic survey followed by the 
12 question CANA-HP. Results:Results: Open-ended questions had adequate internal reliability, discrimination, 
and difficulty. Multiple choice questions had low reliability and discrimination. No correlation was found 
between the CANA-HP and standardized cognitive assessments, except non-science GPA which was 
significantly correlated to the total open-ended (essay) scores and total overall score. Conclusions and Conclusions and 
Recommendations:Recommendations: The CANA-HP was not biased toward individuals from varied demographic 
backgrounds. Predictive validity of this tool and non-cognitive measurements of success are still needed. 
Occupational therapists in educational settings could consider adding open-ended ethical questions to the 
application process when interviews are not feasible. Classes in the non-sciences and other non-cognitive 
markers of success may also help identify students with ‘grit’ and critical reasoning which are important to 
practicing clinicians 
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ABSTRACT 
Purpose: Holistic admissions tools have been considered for use to diversify student admissions. The ability to screen non-cognitive 
attributes of applicants is an important element of holistic admissions. The objective of this study was to establish instrument 
reliability, inter-rater reliability, validity, item discrimination, item difficulty, and bias of the Computerized Assessment of Non-Cognitive 
Attributes of Health Care Professionals (CANA-HP). Methods: A novel methodology was developed to screen non-cognitive 
attributes of health profession applicants. Using a cross-sectional design, a convenience sample of students invited for interviews 
into a Mid-western occupational therapy program were recruited for participation. The 37 participants who consented, completed a 
demographic survey followed by the 12 question CANA-HP. Results: Open-ended questions had adequate internal reliability, 
discrimination, and difficulty. Multiple choice questions had low reliability and discrimination. No correlation was found between the 
CANA-HP and standardized cognitive assessments, except non-science GPA which was significantly correlated to the total open-
ended (essay) scores and total overall score. Conclusions and Recommendations: The CANA-HP was not biased toward 
individuals from varied demographic backgrounds. Predictive validity of this tool and non-cognitive measurements of success are 
still needed. Occupational therapists in educational settings could consider adding open-ended ethical questions to the application 
process when interviews are not feasible. Classes in the non-sciences and other non-cognitive markers of success may also help 
identify students with “grit” and critical reasoning which are important to practicing clinicians. 
 
Keywords: holistic admission, non-cognitive attributes, occupational therapy students 
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INTRODUCTION 
Racial and ethnic congruity between health care provider and patient has been associated with better health outcomes.1 For 
minority clients, matches are limited due to the underrepresentation of minorities in health care. By the year 2030, it is projected 
children of racial/ethnic minorities will account for over 50% of the population under the age of 18 in the United States.2 This will 
further exacerbate health care disparities unless efforts are made to increase the number of minority health care practitioners. A 
Healthy People agenda, developed by the U.S. Department of Health and Human Services in 2000, focused on reducing health 
inequity.2 To achieve health equity, health care professionals should possess background and skills to enable effective treatment 
of patients from diverse backgrounds.2,3  
 
Despite the recognized benefits of a diverse workforce, the proportion of under-represented applicants into health professions 
remains low. In the 2017-2018 Occupational Therapy Annual Data Report, disparities existed in the percentage of accepted 
students.4 The following ethnic / racial distributions were observed: 80-85% Caucasian, 3-5% African American, 7% Asian, < 1% 
American Indian, < 1% Pacific Islander, and 5-8% unspecified. Similar trends were observed in physical therapy, nursing, and 
physician assistants where Caucasian student admissions ranged between 73.0% – 89.6% of candidates.5-7 In medicine, initiatives 
to increase racial and ethnic diversity have had little impact: The composition of the medical profession has remained unchanged 
for the past 20 years.8  
 
An important factor contributing to the lack of diversity has been identified as the ‘leaking pipeline’ or departure of students from 
their pathway into a health profession.8,9 Barriers contributing to the ‘leaking pipeline’ among students who were underrepresented 
in medicine (URiM) included 1.) inadequate institutional support and resources leading to poor pre-college academic preparation 
(less rigorous high schools, low grade point averages); 2.) limited personal resources and social / family conflict (supporting 
themselves or family members, family pressure); 3.) lack of access to information, mentoring and advising (lack of connections to 
college such as not participating in extracurricular activities); and 4.) social barriers (work-life balance, uncertain job market). 8,9 
According to Upshur et al, in consideration of ‘pipeline’ barriers, institutions should consider the approach used to construct 
programs and how program measure students’ success.9 Examining the admission process and how student success is measured 
during admissions may a first step in addressing the leaking pipeline. 
 
One strategy to change student admission processes and measurements of student success may be holistic review; a flexible, 
individualized method of assessing an applicant’s attributes, experiences, and academic metrics to determine the individual’s 
potential contributions to the profession.3, 10 Holistic admission is considered broad-based because it looks beyond an applicant’s 
academic preparation, one of the identified barriers to URiM students, instead focusing on candidates’ non-cognitive attributes, 
traits not measured by standardized tests (e.g., Graduate Record Examination (GRE).11 Non-cognitive variables “provided viable 
alternatives in assessing the abilities of people of color, women, international students, older students, students with disabilities, 
LGBTQ students, or others with experiences which are different from those of young, White, heterosexual, able-bodies, Eurocentric 
males in the United States.”12 
 
Although a number of tools have been developed for cognitive performance, a common tool has yet to be developed to screen 
non-cognitive attributes of applicants into health profession fields. The purpose of this study was to examine the psychometric 
properties of a novel methodology called the Computer-based Assessment of Non-cognitive Attributes of Health Professionals 
(CANA-HP), an assessment tool developed by one of the authors. Specifically, internal consistency (reliability), inter-rater reliability, 
construct validity, item difficulty / discrimination, bias, and predictive validity of the instrument were examined.   
 
Development of CANA-HP 
Sedlacek & Brooks  identified eight constructs thought to be important to the success of minority undergraduates, which eventually 
formed the Non-Cognitive Questionnaire.13,14 To ensure applicability to a variety of health care professions, the author compared 
these eight constructs to professional attributes for four health professions found at the authors’ university. In occupational therapy, 
seven core values were identified.15 Similar core values were identified for three other health professions which included eight 
professional attributes in nurse anesthesia, six professional competencies in physician assistants, and seven core values in 
physical therapy.16-18 

 
The author assessed commonalities in key words and descriptors for Sedlacek’s constructs, and definitions of each professional 
attribute or core value. When substantial similarities between the non-cognitive constructs and professional attributes was 
assessed, the construct was matched with the professional  concept. No matches were made for constructs and attributes 
assessed as dissimlar. 
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Table 1. Comparison of Non-cognitive Attributes with Profession Specific Attributes 

Sedlacek & Brooks 
Non-Cognitive 
 Variables 

Nurse 
Anesthesia 

Occupational 
Therapy 

Physician Assistant Physical 
Therapist 

Positive self-concept 
 

Well 
(healthy choices) 

Freedom 
(autonomy) 

Professionalism 
(healthy behaviors) 

Excellence 
(skilled service) 

Realistic self-appraisal Situationally 
aware 

Truth Practice-based 
learning & 
improvement 

Accountability 

Ability to navigate systems & 
culture 
 

Culturally 
competent 

Dignity / 
Equality / Justice 

Systems-based 
practice 

Social 
responsibility / 
Integrity 

Leadership 
 

Leader / Teacher 
 

Prudence Patient Care Professional Duty 

Community service Professionally 
engaged 

Altruism  Altruism 

Communication & interpersonal* Collaborative  Interpersonal & 
communication skills 

Compassion / 
Caring 

Delayed gratification**     

Strong support system**     

Knowledge of field** Evidence based 
practice 

 Medical Knowledge  

*Not part of Sedlacek’s original eight non-cognitive attributes.  
**Excluded non-cognitive attributes of Sedlacek’s original eight 

 
The overlap between Sedlacek’s eight constructs and the professional attributes of the four health professions are depicted in 
Table 1. A total of six factors were applicable to all four programs: (1) positive self-concept; (2) realistic self-appraisal; (3) ability to 
navigate systems and cultures; (4) leadership; (5) community service; and (6) communication and interpersonal skills. Although 
communication and interpersonal skills were not part of  Tracey and Sedlacek’s constructs, three programs identifed these as 
critical and were included in this study.13, 15-17 Three of Sedlacek’s constructs; delayed gratification, strong support system and 
knowledge field, were not included, as they were not identified as a core value of the professions or were considered profession 
dependent.12 
 
The CANA-HP was designed as a computer assessment consisting of situational judgement tests. Situational judgements tests, 
which are short scenarios about a work problem or situation, have been used to examine non-cognitive traits in either open-ended 
/essay or multiple-choice format.19, 20 For each non-cognitive variable in Table 1, two situational judgement tests were developed; 
one open-ended question (essay) and one multiple choice. Both sets of questions were developed by the primary author in on-
going conjunction with expert feedback from health care professionals. Further, preliminary questions were tested on n = 9 
randomly selected students from four health professional programs at the authors’ university.  The students provided quantitative 
and qualitative information on the pilot test. Following student input and professional review, the questions were amended and 
finalized for this study.  
 
METHODS 
Approval was obtained from the Institutional Review Board at the university where the study was conducted, prior to recruitment.  
 
Participants 
This study only focused on one healthcare profession, occupational therapy, because the admission procedures vary significantly 
across the healthcare science programs at the university. Informed consent was obtained for all participants.   
 
Procedures 
A convenience sample of applicants invited for in-person individual and small group interviews in the occupational therapy program, 
were invited to participate in the study. All applicants were interviewed but not all applicants consented to take the study’s 
computerized assessment. Applicants were advised their occupational therapy application would not be impacted by not 
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participating in the study, and they could withdraw at any time. Applicants were excluded from the study if they did not sign an 
informed consent, or if the applicant was not at least 18 years of age. 
 
Prior to interview, the Admission Chair of the Occupational Therapy Program sent applicants an electronic invitation to participate 
in the study and an informed consent. On the day of the interview, the primary investigator met with applicants in a computer lab, 
described the study, and answered any questions the applicants had. The assessment was administered via Qualtrics software 
(Provo, Utah). 
 
The first survey question asked for informed consent. If consent was confirmed, the applicant was directed to the demographic 
section of the survey. Following the last demographic question, participants were asked if the research team could access the 
admission application to retrieve verified graduate record exam (GRE) and grade point average (GPA) scores. If the applicant 
selected yes, he/she created a unique identifier which was added to the Qualtrics Survey. The unique identifier and applicant name 
was written on a 3x5 card and given to primary researcher. Next the applicant moved directly into the 12 situational judgment test 
items.  
 
For the multiple-choice items, each participant was asked to select the three BEST answers from a total of seven choices. Scores 
ranged from –6 to 9 for each question; three correct answers were worth 3 points each, one neutral answer was worth 0 points, 
and the remaining three answers had increasing negative value (-1, -2, and -3). The answers were self-graded by Qualtrics 
software. Two reviewers independently scored the open-ended items on seven, 5-point Likert scale rubrics (range of 1-5), for a 
total score from 7-35 for each question. The reviewers consisted of one research assistant and the primary investigator. 
 
Data Analysis 
All data were analyzed using IBM SPSS Statistics for Windows, version 26.0 (IBM Corp., Armonk, N.Y., USA) or Iteman v. 4.3 
(ASC, 2013).21 Descriptive statistics of the population were conducted, and significance was set at p < .05. 
 
Cronbach’s coefficient alpha was conducted on the twelve items, using α > 0.7 as evidence of reliability.22 Interclass correlation 
coefficients (ICC) estimates were calculated for interrater reliability using average rating (k = 2), consistency-agreement, and 2-
way random-effects model. Interrater reliability was classified as poor (< 0.50), moderate (0.50 - 0.75), good (0.75 - 0.90) or 
excellent (> 0.90).23  
 
Pearson’s correlation coefficients were calculated between CANA-HP scores and GRE and GPA scores at the time of program 
admission. To control for Type I error, Bonferroni corrections were applied to results of the multiple comparisons.  
 
The CANA-HP used partial scoring for all items, and the scales were considered polytomous in nature. For item difficulty and 
discrimination, scores for both question types were adjusted. Iteman software limits each variable to a maximum of 15 options 
(possible scores) and does not recognize negative values. Therefore, for the six multiple-choice items, each participant’s initial 
total score ranged from –6 to 9. The scores were adjusted so each negative score was converted to a zero. All other scores 
remained the same. For the open-ended items, each construct was rated on 7 characteristics using a Likert scale (1-5), with a final 
score from 7-35. Because of the 15-option limit, each final score was divided by 7 (the number of characteristics) to give an average 
score (1-5) for the question.  
 
Item difficulty was analyzed using mean average (P), and test discrimination was conducted with Pearson point-biserial correlation 
(Rpbis). The P value was the average of item responses. A good rating scale had a mean close to 50% of the maximum score for 
the item.21 The Rpbis value ranged from -0 to 1.0 with a minimal acceptable range starting between 0.10 – 0.20. A negative point-
biserial indicated a very poor item, and a score of 0.0 indicated no differentiation.21    
 
Fisher’s exact tests, with Bonferroni adjustments, were conducted to determine if the CANA-HP scenarios were biased for 
minorities, Pell-grant status, socio-economic status, or family college history. Due to the small sample size, all categories were 
collapsed to increase the number of individuals in each category. Binary categories were created for race (minority or Caucasian), 
Pell-Grant status (recipient or non-recipient), and family college attendance (first generation or not first generation). Income and 
the three scores on the items (final written, final open-ended, and total overall score) were collapsed into quartiles.  
 
Simple linear regressions were conducted to assess if CANA-HP scores predicted performance in two OT classes; OT 5310 
(Movement Assessment and Intervention) offered in the fall and OT 6100 (Occupational Therapy Assessments and Interventions 
I) offered in the winter. OT 5310 focused on theory and motor skill learning related to movement assessment including range of 
motion, strength, sensation, and coordination. OT 6100 focused on musculoskeletal and orthopedic diagnoses, assessments and 
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interventions, and impact on life occupations. Binary logistic regressions were calculated to determine if CANA-HP scores predicted 
a participant assuming a leadership role within the program. 

 
RESULTS 
Table 2. Participant Demographics  

Variable Category Frequency Percent 

Gender Female 32 86.5% 
 Male 5 13.5% 
Race/Ethnicity Black 3 8.1% 
 Hispanic 2 5.4% 

Multi-racial 1 10.8% 

Middle-eastern 4 2.7% 

White / Caucasian 27 73.0% 

Pell Grant Recipient Yes 9 24.3% 
 No 27 73% 
 Missing 1 2.7% 
First Generation College Yes 8 21.6% 
 No  29 78% 

Variable N Mean SD Range 

Age 37 23.00 yrs. (+ 3.76) 20-43 yrs. 

Family Income 30 $84,313 (+ $51,586) $15,000 – $200,000 
Science GPA  37 3.46 (+ 0.36) 2.68 - 4.0 
Non-science GPA 37 3.61 (+ 0.31) 2.91 - 4.0 
Undergraduate GPA 37 3.51 (+ 0.34) 2.55 - 4.0 
Verbal GRE 11 145.4 (+ 5.0) 136 - 151 
Quantitative GRE 11 145.6 (+ 6.0) 132 - 154 
Analytic GRE 9 3.7 (+ 0.8) 2.0 - 4.5 

 
Thirty-eight applicants were interviewed and 37 (97.4%) agreed to participate in the study. Demographics for these participants 
are compiled in Table 2. They were primarily female (86.5%), Caucasian (73%), with a mean age of 23.0 (+ 3.76).  
 
Reliability for all CANA-HP items was low (α = 0.492). Although rules of thumb abound, this magnitude did not meet the modest 
criterion for evidence of reliability set at α > 0.7.22 The decision was made to conduct separate analyses for both question types. 
Reliability for the six multiple-choice items was α = 0.091, with minimal variation (α = .064 – 0.171) between items if any item was 
deleted. Reliability for the open-ended items was found to be minimally adequate (α = 0.7060), and the six items had minimal 
variation if deleted, (α = 0.582 to 0.717). All open-ended items appeared to strengthen overall reliability. Because the number of 
items for both items was small, a Spearman Brown correction was computed. To achieve a minimally adequate reliability for the 
entire CANA-HP, the number of items would need to be tripled (α = 0.744).  
 
Results of interrater reliability can be seen in Table 3. Scores between the two raters ranged from ‘moderate’ for positive self-
concept (0.67) and realistic self-appraisal (0.67) to ‘excellent’ for navigate systems / culture (0.91). On average, the six open-ended 
items took a total of 6 minutes and 29 seconds to grade with a range from 50 seconds to 1 minute and 22 seconds per question. 
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Table 3. Intraclass Correlations Coefficients for Average Measures for the Open-ended Items 

Construct 

95% Confidence Interval F Test with True Value 0 

Intraclass 
Correlationb 

Lower 
Bound 

Upper 
Bound Value df1 df2 Sig. 

Positive self-concept .672 .364 .831 3.052 36 36 .001 
Realistic self-appraisal .674 .367 .832 3.068 36 36 .001 
Navigate systems / culture .908 .822 .953 10.892 36 36 .000 
Leadership .891 .788 .944 9.168 36 36 .000 
Community service .827 .665 .911 5.789 36 36 .000 
Communication / interpersonal .817 .645 .906 5.468 36 36 .000 

Note: Two-way random effects model where both people effects and measures effects are random. 
a. The estimator is the same, whether the interaction effect is present or not. 
b. Type C intraclass correlation coefficients using a consistency definition. The between-measure variance is excluded from the 
denominator variance. 

 
Three GPA scores were significantly correlated to each other (p < .001) (Table 4). The total score on the multiple-choice items was 
not correlated to any of the GPA scores (p = .084 - .699). However, non-science GPA was significantly correlated to the total score 
on the open-ended items (p = .002) and total overall score (p = .008). GRE scores were not required for admission into the 
occupational therapy program. Therefore, results of the correlation analysis for GRE and the question score were based on the 
nine individuals, or approximately 24.3% of the sample population. None of the GRE scores was correlated to any other measure 
examined in this study (p = .052 - .999). 
 
Table 4. Correlations between Three Types of GPA, Three Types of GRE, and Question Scores 

Variable  
Science 

GPA 

Non-
science 

GPA Undergrad GPA 

Total 
Multiple 
Choice 

Total 
Open-
ended 

Total 
Overall 
Score 

Science  
GPA 

Pearson Correlation 1 .678** .657** -.066 .269 .241 
Sig. (2-tailed)  .000 .000 .699 .107 .150 
N 37 37 37 37 37 37 

Non-science 
GPA 

Pearson Correlation .678** 1 .867** -.163 .496** .429** 
Sig. (2-tailed) .000  .000 .335 .002 .008 
N 37 37 37 37 37 37 

Undergrad 
GPA 

Pearson Correlation .657** .867** 1 -.288 .326 .210 
Sig. (2-tailed) .000 .000  .084 .049 .211 
N 37 37 37 37 37 37 

        

Variable  
Verbal 
GRE 

Quant-
itative GRE Analytic GRE 

Total 
Multiple 
Choice 

Total 
Open-
ended 

Total 
Overall 
Score 

Verbal GRE Pearson Correlation 1 .648 -.020 .662 .000 .276 
Sig. (2-tailed)  .059 .959 .052 .999 .472 
N 9 9 9 9 9 9 

Quantitative 
GRE 

Pearson Correlation .648 1 -.411 .155 .008 .073 
Sig. (2-tailed) .059  .272 .691 .983 .852 
N 9 9 9 9 9 9 

Analytic GRE Pearson Correlation -.020 -.411 1 -.204 .298 .221 
Sig. (2-tailed) .959 .272  .598 .435 .567 

N 9 9 9 9 9 9 

** Correlation is significant with a Bonferroni adjustment (p = .05/5 = .01). 
 

GPA = grade point average 
GRE – graduate record examination 

 
Reliability between item types was poor, therefore the decision was made to separately analyze item difficulty and discrimination 
for the two question types. For the multiple-choice items, the maximum score was 9, thus a mean (P) of 4.5 was considered ‘good’. 
Three of the multiple-choice items had good item difficulty; positive self-concept (P = 4.81), navigate systems / culture (P = 5.08) 
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and community / interpersonal (P = 4.43). Community service was too difficult (P = 2.68), and realistic self-appraisal (P = 7.00) and 
leadership (P = 7.14) were too easy. Only one item from the multiple-choice items appeared to discriminate between test takers, 
realistic self-appraisal (Rpbis = 0.26). Positive self-concept (Rbpis = 0.04), communication / interpersonal (Rpbis = 0.02), and 
navigate systems / culture (Rpbis = 0) had low or no discrimination. Leadership (Rpbis = -0.05) and community service (Rpbis = -
0.01) may be considered poor items due to their negative Pearson point-serial correlation values. 
 
For the open-ended items, the maximum score was 5 for each item, making a mean (P) of 2.5 as a ‘good’ rating for item difficulty. 
The items about communication / interpersonal (P = 2.54), community service (P = 2.74), and leadership (P = 3.14) were considered 
to have appropriate difficulty. The remaining three items might be considered easy (P = 3.51 – 3.70). All six items had appropriate 
discrimination (Rbpis = 0.15 – 0.56). 
 
No statistically significant differences were found between scores on the three outcomes measures based upon sex (p = .394 - 
.925), ethnicity (p = .029 – 1.00), Pell grant status (p = .394 - .694), family college history (p = .124 - .948), or income level (p = 
.070 - .477). 
 
Due to poor reliability of the multiple-choice items, regression analyses were conducted using only written scores. CANA-HP written 
scores did not significantly predict final grade scores in OT 5310 (F(1,26) = .436, p = .515) or OT 6100 (F(1,25) = .038, p = .847). 
CANA-HP scores also did not predict if a student assumed a leadership role in the program; written total (Wald = .023, df = 1, p = 
.880); written leadership (Wald = .067, df = 1, p = .796). 
 
DISCUSSION 
The aim of this study was to examine the internal consistency (reliability), inter-rater reliability, construct validity, predictive validity, 
item difficulty and discrimination, and bias of the CANA-HP, a measurement tool designed to look beyond traditional cognitive 
assessment tools (e.g., GPA) which were identified as a barrier for under-represented student in healthcare pipelines. 

 
Reliability 
Reliability for the six open-ended items (α = 0.71) was similar to reliability for the typed CASPeR (α = 0.72).24 Items with strong 
internal consistency should show moderate correlations (0.70 - 0.90 for a large number of items). When correlation gets too high, 
there is a concern the items being measured may be redundant with a potential for limitations in the content validity.25 Hence, the 
open-ended items of the CANA-HP had a minimally acceptable level of internal consistency, without being redundant. 
 
Analysis of the multiple-choice items of the CANA-HP contained questions in which the reader chose three BEST options from a 
list of seven. Patterson et al. used multiple choice questions with medical school applicants and reported internal consistency from 
α = 0.43 – 0.94, compared with α = 0.091 for this study.20 Although multiple-choice format is cost-effective and efficient, these 
results did not support internal consistency of these questions. To improve internal consistency, we postulate increasing the 
number of items, weighting scores from 1-7 based on appropriateness (e.g., Autonomy & Control Orientations) or perhaps changing 
the instructions to select a single best answer instead of the BEST three options.26 A second consideration is to run the sample 
with a larger number of students including applicants from other health care professions. Patterson et al. for example, used medical 
school applicants and the differences in the two populations may have impacted these results.20 
 
Interrater Reliability 
The CANA-HP was found to have a range from r = 0.67 – 0.91 for the two raters, compared to a general interrater reliability of r = 
0.81 for CASPeR.24 Scoring of the CANA-HP took only 6 minutes and 29 seconds for all six items (roughly one minute, five seconds 
per question), compared with 24 minutes to score the 12 items of the CASPeR tool. The CANA-HP is reliable and less time 
intensive based on these results  
 
Construct Validity 
Because the CANA-HP was designed to measure non-cognitive attributes, the hypothesis was this methodology would not be 
significantly correlated to multiple-choice measures of cognitive abilities, thus verifying the tools construct validity. The final score 
on the multiple-choice items was not significantly correlated to GPA scores, supporting the hypothesis. However, the total score 
on the open-ended items and total overall scores were significantly correlated to non-science GPA, representing a medium effect 
size (r = 0.496 open-ended items, r = 0.429 total overall score).27  Non-science GPA is comprised of a wide variety of classes a 
student takes, which may contain a mixture of both cognitive and experiential learning, a subset of intelligence where individuals 
learn to interpret novel tasks.28 Kalsbeek reported individuals from non-traditional backgrounds may use this type of intelligence 
during initial exposure to new subject matter.9 Thus, non-science GPA may represent another non-cognitive outcome. 
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GRE scores were not correlated to any of the total scores on the CANA-HP items, supporting the hypothesis of this study and 
again supporting construct validity of the assessment. These results are similar to those found with CASPeR where no correlation 
was reported between the cognitive portion of the MCAT test and CASPeR outcomes.19  
 
Predictive Validity 
Based on the results of this study, predictive validity for two classes (cognitive) and leadership (non-cognitive) could not be 
determined. Other than performance on standardized tests, predictive validity of non-cognitive tools has not been reported. Future 
studies could examine predictive validity in CANA in non-cognitive attributes desired in health care providers such as performance 
on practical examinations, objective structured clinical examinations, and clinical experiences. It is important to determine how 
non-cognitive attributes impact patient care. 
  
Item Difficulty and Discrimination 
The open-ended items had a minimally acceptable level of reliability, appropriate discrimination and three of the six items had 
appropriate difficulty. Like the open-ended items, three multiple-choice items had appropriate difficulty. However, the reliability for 
these items was low with poor discrimination. Item discrimination and difficulty cannot be compared to other tools as it has not 
been reported previously. 
 
Bias 
There was no statistically significant difference on the CANA-HP’s three outcome measures for five demographic variables (typical 
indicators for minority populations). Hence, the CANA-HP is not biased toward these variables. These results should be interpreted 
with caution as sample sizes for each variable was small and had to be collapsed for analysis.  
 
Limitations  
The participants in this study were a small sample of convenience, limited to applicants of one health profession program at the 
university where the study was conducted. Therefore, results are not generalizable beyond these subjects. Multiple choice 
questions may be difficult to design without significant expertise. Although the consultants and primary researcher in this study had 
a long history in their health professions (minimum of 20 years in the profession), they had no previous knowledge writing questions 
in the format of situational judgment tests. This may have impacted results. The constructs used in this study may have been 
difficult to measure as none had a criterion reference. In addition, each construct had only one question for both the multiple-choice 
and open-ended items. Domain reliability could not be obtained, and more questions could have resulted in higher reliability scores. 
The open-ended questions had a higher weighted value which might have influenced the total overall scores for the CANA-HP. 
Future studies should increase the weight given to the multiple-choice items. 
 
Implications for Occupational Therapy Practice 
These findings have implications for occupational therapy practice: The benefits of matching health care providers to clients with 
similar cultural attributes has been established, as well the persistent limited diversity among occupational therapy practitioners.1,4 
The use of holistic admission strategies and non-cognitive measures of success represents one attempt to change the admission 
process and perhaps retain more under-represented applicants who start a pipeline into a health care profession. 
 
The use of non-science markers of success is an important topic for consideration. While didactic measurements predict didactic 
performance (e.g., exams), non-cognitive measures better predict experiential performance, and both are needed among 
clinicians.29 There has been increasing recognition in medicine of the need to assess skills in the arts and humanities which may 
help form deeper relations with patients, maintain joy and meaning in treatment, and develop empathy and resilience.30, 31 
Resilience or “grit” (consistency in performance of whatever type) may be one of the best ways to predict later success as a health 
care provider,29 and yet markers of grit may not exist in most admission processes. It is also accepted success as a clinical 
practitioner requires solid skills in critical reasoning, and yet critical reasoning is also rarely assessed by most admission 
committees. 29 Students accepted into medical school who took fewer classes in traditional sciences (organic chemistry, physics, 
calculus) performed at levels equivalent to those on traditional pathways.30 In addition, MCAT total scores were not found to be 
related to undergraduate minor.32 These results suggest courses and tools which identify non-cognitive measures of student 
success are as equally important as traditional cognitive markers and do not impact student performance in health programs.  
 
CONCLUSION 
These results support the CANA-HP has no correlation with standardized cognitive assessments (GRE and GPA scores), 
highlighting its potential value in assessing important non-cognitive attributes of applicants. The one exception was non-science 
GPA which should be further examined. Classes in the non-sciences and non-cognitive markers of success may help identify 
students with ‘grit’ and critical reasoning which are important to practicing clinicians. Results from this study support the use of 
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open-ended (essay) questions as a way to assess non-cognitive attributes of applicants into for occupational therapy programs. 
Multiple choice questions were not supported in their current form; further research is needed if multiple choice questions are 
to be used in the future. Predictive validity of this methodology and other measurements of non-cognitive skills needs to be 
further assessed and developed.  
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