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EXAMINE VARIABLES=Explanation_A Explanation_B 
Evidence_A Evidence_B Context_A Context_B 
Position_A 
    Position_B Conclusion_A Conclusion_B BY 
Sex Generation Class 
  /PLOT BOXPLOT STEMLEAF 
  /COMPARE GROUPS 
  /STATISTICS DESCRIPTIVES 
  /CINTERVAL 95 
  /MISSING LISTWISE 
  /NOTOTAL. 
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Research Questions 
 
Proposed Research Questions: 
 

1. What is the reliability 
information associated with the 
value rubrics being utilized?  
 

2. What differences exists 
between first year students and 
fourth year students? 
 

 
3. Did fourth year students 

achieve a 3 or higher? 
 

4. What are the differences 
between males and females, 
and 1st generation vs non-1st 
gen students on performance? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Are there differences between males and 
females on performance? Are there 
differences between 1st generation and non-
1st generation student performance in critical 
thinking?  
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Approach 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The research questions posed above call for a mix of analytic methods in order to determine what models 
best fit the data.  
 
The first question asks simply, what reliability evidence exists for the measure. Here, the Critical Thinking 
Value Rubric, published by the Association of American Colleges and Universities is utilized. This rubric 
contains five dimensions or criteria (Explanation of issues, Evidence, Influence of Context and 
Assumptions, Student’s Position, and Conclusions and Related Outcomes. Two faculty raters provided 
ratings (1 through 4) on each dimension, for each of the 50 students.  
 
The second question asks what differences exists between first year students and fourth year students.  
 
The third question asks whether or not fourth year students achieved a score of three or above. 
 
The fourth questions asks if there are differences on performance in males and females, and 1st generation 
students and non-1st generation students.  
 
 
 
 
 
 
 
 
The following output and associated syntax follows the approach described above, with key elements 
identified with                   an arrow, and annotations included in                       text boxes.  
 

Statistical Software used: SPSS 
Version: 27 
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Descriptive Statistics Of Raw Data 
SPSS Syntax:  
 
 
 
 
 
 
 
 
 
 
 
 
 
Frequencies 
SPSS Syntax:  
 
 
 
 
 
 
 
 
 
 
 
Transformation 
SPSS Syntax:  
 
Computing new variables to obtain 
average score for each student in 
each one of the five dimensions. Also 
computing total score for each 
student based on averaged scores 
between raters.  
 
 

DATASET ACTIVATE DataSet1. 
COMPUTE Exp_avg=(Explanation_A + Explanation_B) / 2. 
COMPUTE Evi_avg=(Evidence_A + Evidence_B)/2.  
COMPUTE Cont_avg=(Context_A + Context_B)/2.  
COMPUTE Pos_avg=(Position_A + Position_B)/2. 
COMPUTE Conc_avg=(Conclusion_A + Conclusion_B)/2.  
COMPUTE Totscore_avg = (Exp_avg + Evi_avg + Cont_avg + 
Pos_avg + Conc_avg)/5. 
EXECUTE. 

DESCRIPTIVES 
VARIABLES=Explanation_A 
Explanation_B Evidence_A 
Evidence_B Context_A Context_B 
    Position_A Position_B 
Conclusion_A Conclusion_B 
  /STATISTICS=MEAN STDDEV MIN MAX. 
   

 

FREQUENCIES VARIABLES=Sex Generation 
Class 
  /ORDER=ANALYSIS. 
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Descriptive statistics of Transformed 
Data.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DESCRIPTIVES VARIABLES=Exp_avg 
Evi_avg Cont_avg Pos_avg 
Conc_avg Totscore_avg 
  /STATISTICS=MEAN STDDEV MIN 
MAX KURTOSIS SKEWNESS. 
   

 

CORRELATIONS 
  /VARIABLES=Exp_avg Evi_avg 
Cont_avg Pos_avg Conc_avg 
  /PRINT=TWOTAIL NOSIG LOWER 
  /MISSING=PAIRWISE. 
   
   

 

Here we can see that a number 
of the computed criterion 
variables have a weak 
correlation with each other. 
This could foreshadow a 
reduction in the internal 
consistency of the measure.   
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Question #1: Reliability  
SPSS Syntax:  
Internal Consistency  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
RELIABILITY 
  /VARIABLES=Exp_avg Evi_avg Cont_avg 
Pos_avg Conc_avg 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /STATISTICS=DESCRIPTIVE SCALE CORR COV 
ANOVA 
  /SUMMARY=MEANS VARIANCE COV CORR. 
   
 

 
 

Internal Consistency is reflected by a 
coefficient alpha of .568. This is in 
line with the correlations alluded to 
above, and also indicates a 
moderately low level of internal 
consistency among the items on the 
measure of Critical Thinking.  

Item variances are high, which contributes to an increase in coefficient alpha. Inter-item 
correlations are low, which can reduce to strength of coefficient alpha.  This could indicate 
that the different criterion being summed into the total score (Explanation, Evidence, 
Context, Position, Conclusion) are not strongly related to the construct being measured. This 
was foreshadowed in our correlation analysis on page 5.  
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Question #1: Reliability  
SPSS Syntax:  
Interrater Reliability  
 
Rater A and B on Explanation  
 
 
 
 
 
 
Rater A and B on Evidence  
  
 
 
 
 
 
Rater A and B on Context  
 
 
 
 
 
 
Rater A and B on Position  
 
 

 
 
 

 
 
Rater A and B on Conclusion  
 
 
 
 
 

RELIABILITY 
  /VARIABLES=Explanation_A Explanation_B 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /STATISTICS=DESCRIPTIVE SCALE CORR COV 
  /SUMMARY=MEANS VARIANCE COV CORR 
  /ICC=MODEL(MIXED) TYPE(CONSISTENCY) CIN=95 
TESTVAL=0. 
   

 
RELIABILITY 
  /VARIABLES=Evidence_A Evidence_B 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /STATISTICS=DESCRIPTIVE SCALE CORR COV 
  /SUMMARY=MEANS VARIANCE COV CORR 
  /ICC=MODEL(MIXED) TYPE(CONSISTENCY) CIN=95 
TESTVAL=0. 
   
   

 
RELIABILITY 
  /VARIABLES=Context_A Context_B 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /STATISTICS=DESCRIPTIVE SCALE CORR COV 
  /SUMMARY=MEANS VARIANCE COV CORR 
  /ICC=MODEL(MIXED) TYPE(CONSISTENCY) CIN=95 
TESTVAL=0. 
   
   

 
RELIABILITY 
  /VARIABLES=Position_A Position_B 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /STATISTICS=DESCRIPTIVE SCALE CORR COV 
  /SUMMARY=MEANS VARIANCE COV CORR 
  /ICC=MODEL(MIXED) TYPE(CONSISTENCY) CIN=95 
TESTVAL=0. 
   
   

 
RELIABILITY 
  /VARIABLES=Conclusion_A Conclusion_B 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /STATISTICS=DESCRIPTIVE SCALE CORR COV 
  /SUMMARY=MEANS VARIANCE COV CORR 
  /ICC=MODEL(MIXED) TYPE(CONSISTENCY) CIN=95 
TESTVAL=0. 
   
   

 Interrater agreement as calculated above 
is satisfactory for each one of the criteria. 
This indicates that the low reliability 
reported on page 6 is not likely due to 
interrater agreement.  
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Question #2: Analysis of Covariance  
Part 1: Descriptive Statistics 
SPSS Syntax:  
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MEANS TABLES=dv cov BY Group 
  /CELLS=MEAN COUNT STDDEV. 

 

 
Report 

Group Achievement meta cognitive 

non traditional females Mean 50.9600 100.9200 

N 25 25 

Std. Deviation 3.69098 6.24446 

traditional male Mean 48.8800 101.7200 

N 25 25 

Std. Deviation 3.34564 6.38697 

traditional female Mean 49.6000 102.8000 

N 25 25 

Std. Deviation 3.67423 6.39010 

Total Mean 49.8133 101.8133 

N 75 75 

Std. Deviation 3.63055 6.30249 
 

These descriptive stats 
provide the means for each 
one of the levels of the 
categorical variable on 
achievement and meta 
cognitive ability.  
Notice, these values  
               differ. 
 
Non traditional females 
have the highest mean on 
achievement, and the 
lowest mean on meta cog. 
Traditional females have a 
mean between the other 
two on achievement, and 
the highest meta cog mean.  
Also notice here, the 
differences between the 
meta cognitive means.   

Of note regarding these descriptive is the relationship 
between the categorical IV (student type) and the continuous 
IV (meta cognitive). We can see that a change in student type, 
does not appear to have a very large impact on the level of 
meta cognitive ability. This indicates that the correlation 
between student type and meta cognitive ability is low. This 
is a good property of this model 
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Question #2: Differences between first year and fourth year students  
Part 2: Independent samples T-test 
Assumptions  
SPSS Syntax:  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

EXAMINE VARIABLES=Totscore_avg 
BY Class 
  /PLOT BOXPLOT HISTOGRAM 
NPPLOT SPREADLEVEL(1) 
  /COMPARE GROUPS 
  /STATISTICS DESCRIPTIVES 
  /CINTERVAL 95 
  /MISSING LISTWISE 
  /NOTOTAL. 
   
   

 

Here we can see that the test of normality for both 
the first year students, and the students soon to be 
complete, are normally distributed. Meeting our 
assumption of normality to an independent 
samples t-test.  

Test of homogeneity of 
variance  is not significant, 
indicating the assumption is 
satisfied.  

There are no outliers in the data set, 
and the means appear to be 
different based on visual inspection 
of box plot.  



      Lee, J., M. S.   3/10/2022 

PAGE   10 

Assumptions continuted:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Based on the Histograms, and Q-Q plots, 
we can see that there is a linearity for 
both first year students and students 
soon to complete the program.  
 
 

The spread vs level plot displays the 
mean and standard deviation. No 
relationship is visible between means 
and variances for the groups.  
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Part 2: Independent samples T-test 
SPSS Syntax:  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T-TEST 
GROUPS=Class('First' 
'Complete') 
  /MISSING=ANALYSIS 
  /VARIABLES=Totscore_avg 
  /ES DISPLAY(TRUE) 
  /CRITERIA=CI(.95). 
   

 

Because our assumptions for 
Independent Samples T test are 
met (above analysis), we see 
that the test is significant at 
p<.001.  

Although the t-test is significant, 
Cohen’s D effect size is moderately 
small. This means that even though 
the difference between the two 
means is statistically significant, it 
is a relatively small effect.   Based on the above analysis we can conclude 

that there is a statistically significant difference 
between first year students and students who 
are soon to complete the program in their 
performance on the critical thinking measure.  
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Question #3:  Did fourth year students achieve a 3 or better.  
SPSS Syntax:  

 
 
 
 
 
 

 
 
 
 
 
 
 

Additional analysis:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
DATASET ACTIVATE DataSet1. 
SORT CASES  BY Class. 
SPLIT FILE SEPARATE BY Class. 

DATASET ACTIVATE DataSet1. 
SORT CASES  BY Class. 
SPLIT FILE SEPARATE BY Class. 
DESCRIPTIVES 
VARIABLES=Totscore_avg 
  /STATISTICS=MEAN STDDEV MIN 
MAX. 
   

 

We see here that overall, 
Fourth year students did not 
achieve a 3 or better. Their 
mean total score was 2.76. 

We see that Context had the 
highest mean score (M=2.96), 
and Position had the lowest 
mean score (M=2.50) for 
seniors.  

SPLIT FILE OFF. 
T-TEST GROUPS=Class('First' 
'Complete') 
  /MISSING=ANALYSIS 
  /VARIABLES=Exp_avg Evi_avg 
Cont_avg Pos_avg Conc_avg 
  /ES DISPLAY(TRUE) 
  /CRITERIA=CI(.95). 
   

 

   
DESCRIPTIVES VARIABLES=Exp_avg 
Evi_avg Cont_avg Pos_avg Conc_avg 
  /STATISTICS=MEAN STDDEV MIN MAX. 

 

An interesting 
analysis here is the 
difference between 
the means for first 
year and fourth 
year students on 
their average scores 
for each criterion. 
An independent 
samples t-test was 
conducted to 
determine if the 
difference between 
the first year and 
fourth year students 
was significant.  
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Additional Analysis continued:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From both of the independent 
samples t-test of the mean 
scores for each criteria between 
the first year and fourth year 
students, we can see that 
although the fourth year 
students did not meet the 
target score of 3 or higher, 
there scores were significantly 
higher than the first year 
students. This is evident in 
viewing the changes in the 
overall score, as well as each 
criterion score. The effect size 
for each of these criteria was 
significant. This could indicate 
that that the weak correlations 
between separate items on this 
measure contribute to the low 
effect size obtained in the 
overall score.  
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Part 4: Differences between males and females, and 1st generation vs non-
1st gen students on performance.  
Analysis: Two way between subjects ANOVA.  
Descriptive statistics and Assumptions.  
SPSS Syntax:  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

EXAMINE VARIABLES=Totscore_avg BY Sex by 
Generation 
  /PLOT BOXPLOT HISTOGRAM NPPLOT 
SPREADLEVEL(1) 
  /COMPARE GROUPS 
  /STATISTICS DESCRIPTIVES 
  /CINTERVAL 95 
  /MISSING LISTWISE 
  /NOTOTAL. 

Assumption of Normality Is met 

Assumption of Homogeneity of Variance Is met 
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 Assumptions Continued  
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Part 4: Differences between males and females, and 1st generation vs non-
1st gen students on performance.  
Analysis: Two way between subjects ANOVA.  

 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

UNIANOVA Totscore_avg BY Sex Generation 
  /METHOD=SSTYPE(3) 
  /INTERCEPT=INCLUDE 
  /PLOT=PROFILE(Sex*Generation 
Generation*Sex) TYPE=LINE ERRORBAR=NO 
MEANREFERENCE=NO YAXIS=AUTO 
  /EMMEANS=TABLES(Sex) 
  /EMMEANS=TABLES(Generation) 
  /EMMEANS=TABLES(Sex*Generation) 
  /PRINT ETASQ DESCRIPTIVE 
  /CRITERIA=ALPHA(.05) 
  /DESIGN=Sex Generation Sex*Generation. 
   
 

The interaction between Sex 
and Generation is not 
significant.   

The intercept is displayed 
visually. However, we have 
unequal samples sizes and 
know from above that our 
interaction and main affects 
were non-significant.  Future 
analysis may be needed with 
larger samples sizes in order to 
examine the relationship 
between Sex and Gender on 
performance on the critical 
thinking measure.  

The main effect of sex, and the 
main effect of generation are 
both non-significant on 
performance.  
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Summary 

 
 

In summary, the above output indicates that the internal consistency of 
the critical thinking VALUE rubric is moderate to low (page 6). The inter 
rater agreement for scoring of the 50 students included in the study was 
high (page 7). First year students score significantly lower on the critical 
thinking VALUE rubric than do fourth year students (page 11, 13). 
Additionally, fourth year students are not currently meeting a score of 
three or above on the Critical Thinking VALUE Rubric (page 12). There 
are no differences between sex and generation on performance (page 16).  
 
The critical thinking VALUE rubric contains 5 criteria. Many of these 
criteria have a weak correlation with each other, which could contribute 
to low internal consistency in reliability analysis. Further investigation 
into the reliability and validity of the critical thinking VALUE rubric is 
warranted. The established desired score of three should be evaluated for 
relevancy based on these analyses.  
 
This study did not achieve balanced samples sizes for males and females, 
or generation. Future iterations may benefit from increased samples 
sizes.  
 
Fourth year students are performing significantly better than first year 
students on the critical thinking VALUE Rubric.  
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