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During the student admissions process, cognitive data, including undergraduate grade point average 

(OVGPA) and Pharmacy College Admission Test (PCAT) scores, were collected from matriculating 

doctor of pharmacy (PharmD) students. A Critical Thinking Assessment (CTA) from the Graduate 

Management Admissions Test (GMAT) critical logic/reasoning question bank was administered to 118 

first-year PharmD students during the college’s Summer Academy 2015. Correlations between CTA 

scores and cognitive data, ethnicity and gender were examined. 
 

Characteristics of study participants are presented using descriptive statistics (eg, means, standard 

deviations, and percentages). Bivariate relationships between Critical Thinking Assessment (CTA) 

scores and predictor variables were examined using Pearson correlations for numerical predictors (ie, 

first semester GPA, PCAT scores, undergraduate GPA) and independent group t tests for categorical 

variables (ie, gender and ethnicity). Multiple linear regressions were conducted to assess the 

relationship between predictor variables and CTA scores after controlling for other variables. Data 

were de-identified prior to statistical analysis. 

  Table 1 - Correlations 

 
PCAT 

Reading Comp. 

PCAT 

Verbal Ability 

 

PHAR433 

Calculations 

 

 

Ethnicity 
 

Critical 

Thinking 

Pearson Correlation .235
**

 .243
**

 .193
* 

.185
* 

Sig. (2-tailed) .010 .008 .037 .045 

N 118 118 118 118 

  
  *Correlation is significant at the 0.05 level (2-tailed). 

**Correlation is significant at the 0.01 level (2-tailed). 

Scores on the reading comprehension and verbal sections of the PCAT were significantly associated 

with the CTA scores. Some elements of critical thinking may be measured by these PCAT subsections 

(Table 1). Also, the pharmacy calculations course (PHAR433) and Ethnicity revealed significant 

relationships with CTA. 

---------------------------------------------------------------------------------------------------------------------------- 
 

Table 2 

Variable     Mean (SD)   Correlation  

w/ CTA 

Undergraduate GPA (OVGPA)            3.4 (0.3)    0.06 

Chemistry PCAT Score            63.4 (22.1)            - 0.07 

Biology PCAT score             59.3 (22.9)            - 0.10 

Quantitative PCAT score            50.4 (25.2)            - 0.03 

Reading Comp. PCAT score           25.7 (22.9)   0.23a 

Verbal PCAT score             36.3 (25.1)   0.24a 

Composite PCAT score            44.5 (19.7)   0.09 

First Semester GPA              2.9 (0.6)    0.13 

CTA Score              41.7 (20.1)   ----- 
a p<0.001 
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The majority of students were female (66.1%). Table 2 shows the sample mean and standard 

deviation for undergraduate GPA, percentile rank on the individual components of the PCAT, 

percentile rank on the composite PCAT, 1
st
 semester GPA and CTA scores. Also shown are 

the correlations between undergraduate GPA, PCAT percentile ranks, and 1
st
 semester GPA.   

 

Scores on the CTA varied slightly as a function of gender.  Male students scored lower on the 

CTA than did female students (mean=43.4 vs. 38.5).  Lastly, students’ ethnicity shows 

significant association with the CTA (p<0.05; Tables 1&3).   

 

Table 3 - Critical Thinking Assessment * Ethnicity  

Ethnicity Mean N Std. Deviation 

1 

Am. Indian 70.00 1 . 

Asian  37.68 41 20.739 

African American  41.85 54 19.213 

Hispanic 44.29 7 21.685 

International 28.75 4 6.292 

White 56.82 11 17.787 

Total 41.74 118 20.164 

 

Table 4 

Variable        Unstandardized Regression      P 

Coefficient  

Ethnicity     0.01             <0.05 

Gender      0.00    0.21 

Undergraduate GPA               0.01    0.48 

Chemistry PCAT Score            - 0.08              0.42 

Biology PCAT score              - 0.11             0.27 

Quantitative PCAT score             - 0.03              0.74 

Reading Comp. PCAT score              0.26             <0.05
 

Verbal PCAT score                0.30             <0.01
 

 

Table 4 presents the results of multivariate analyses predicting CTA scores.  After controlling 

for other predictors, 3 variables were significantly associated with CTA scores: ethnicity and 

scores on the reading comprehension and verbal sections of the PCAT. These results confirm 

the results of the bivariate analyses; that is, even after controlling for other variables, CTA 

scores were positively correlated with ethnicity and scores on the 2 sections of the PCAT 

listed above. In the multivariate analyses, CTA scores were not significantly associated with 

gender, undergraduate GPA, or scores on the biology, chemistry or quantitative sections of the 

PCAT. 
 

---------------------------------------------------------------------------------------------------------------------- 
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A binary regression was performed (Table 5) to further identify which variable significantly increases 

chances of passing the CTA.  The model estimates that for every point increase on the Biology section 

of PCAT, the estimated logit of passing the CTA examination increases by .068 units.  The 

relationship may also be expressed in terms of an odds ratio [i.e. the exponential of .068 is 1.070].  

Thus, (controlling for other variables in the model) for every point increase on the biology section of 

the PCAT a student’s odds of passing the CTA increases by 10%.  Additionally, students who 

performed well on the Critical Thinking Assessment were 1.1 times (11%) more likely to pass exam 1 

of Biochemistry-PHAR441. The significant levels of both variables are <.05, therefore (controlling for 

all other variables in the model) we can reject our null hypothesis and infer that there is a relationship 

between PCAT Biology, Biochemistry PHAR441-Exam 1 and the Critical Thinking Assessment.    

------------------------------------------------------------------------------------------------------------------------ 

 

 

Table 5 - Variables in the Equation 

 

B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 

1a 

Ethnicity -.302 .286 1.118 1 .290 .739 .422 1.294 

Gender .058 1.112 .003 1 .959 1.059 .120 9.357 

OVGPA 1.057 3.152 .112 1 .737 2.878 .006 1388.062 

Chem -.013 .025 .255 1 .614 .987 .940 1.037 

Biol .068 .026 6.802 1 .009 1.070 1.017 1.126 

QA -.020 .019 1.044 1 .307 .981 .944 1.018 

ReadingComp -.033 .026 1.706 1 .192 .967 .920 1.017 

VerbalAbility -.015 .026 .318 1 .573 .986 .937 1.037 

SGPA -.601 2.722 .049 1 .825 .548 .003 113.820 

PODAPHAR438ExamI -.036 .049 .525 1 .469 .965 .876 1.063 

BioChem.PHAR441ExamI .148 .066 5.007 1 .025 1.159 1.018 1.319 

PHAR433ExamI .048 .035 1.839 1 .175 1.049 .979 1.124 

FirstSemesterGPA -3.127 1.471 4.516 1 .034 .044 .002 .784 

Constant -.868 5.697 .023 1 .879 .420   

a. Variable(s) entered on step 1: Ethnicity, Gender, OVGPA, Chem, Biol, QA, ReadingComp, VerbalAbility, SGPA, PODAPHAR438ExamI, 

BioChem.PHAR441ExamI, PHAR433ExamI, FirstSemesterGPA. 
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Table 6 - Group Statistics 

 CTA-Pass/Fail  N Mean Std. Deviation Std. Error Mean 

Biol PCAT 

dimension1  

Pass 11 45.36 27.558 8.309 

Fail 107 60.75 22.242 2.150 

 

Table 7 - Independent Samples Test 

 

Levene's Test for 

Equality of Variances 
t-test for Equality of Means 

F Sig. t df 
Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval of 

the Difference 

Lower Upper 

Biol 

PCAT 

Equal variances 

assumed 

1.581 .211 -2.136 116 .035 -15.384 7.203 -29.651 -1.117 

Equal variances 

not assumed 

  
-1.792 11.379 .100 -15.384 8.583 -34.198 3.430 

 

 

As depicted in the above table(s), the homogeneity of variance tests’ significance value is .211 (and 

not <.05) thus, we may be confident of the interpretation of the t-value (-2.136) and its significance 

(.035). The negative t-statistic indicates that it’s smaller than the hypothesized value; however, the 

interpretation against the null hypothesis is consistent with a positive t-statistic. Yet P<.05, therefore, 

we can reject the null hypothesis of no statistically significant difference between the mean Biology 

PCAT score of students who passed versus failed the CTA; and conclude that in all probability the 

difference between students’ performance on the Biology PCAT is statistically associated with their 

CTA performance.  

 


