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Executive Summary: GE Assessment, 2006-2007 
 

AY 2006-07 saw a continuation of efforts at General Education program-level assessment at 

California State University, Chico, with the assessment of Critical Thinking (CT) skills in GE.  

Last year (AY 2005-06) three task forces were convened to assess student learning outcomes 

(SLOs) in Writing, Oral Communications and Quantitative Reasoning across the GE curriculum.  

Together with Critical Thinking, these represent the four “core” domains of learning defined by 

EM 99-05 on our campus.  As in 2005-06, GE program assessment was carried out by a Task 

Force of faculty and academic administrators drawn from GEAC, AURA and disciplinary 

specialists.  The Task Force sought to carry out embedded assessment of authentic student work 

created as part of routine assignments in a variety of GE courses. Assessment of CT, as with 

previous assessments of the other core GE skills, involved the Task Force (in dialogue with GE 

faculty) defining SLOs for CT and developing a rubric for assessing these SLOs in student work. 

(CT SLOs and rubric are found in Appendix A.)   Task Force members shared the CT SLOs and 

rubric with faculty teaching GE courses and asked faculty to identify assignments in their 

courses where critical thinking was evinced.  Once appropriate assignments were identified, 

students uploaded their work to the STEPS automated assessment system, where student work 

was stored and made available to a group of faculty recruited to read and assess the student work 

using the CT rubric.  Ultimately, over 180 pieces of student work were assessed, with two 

independent reviews of each piece of work.  (The assessment process is discussed in more detail 

in the body of the report.) 

 

Among our results and recommendations are the following: 

 

1. The task of defining CT, distilling CT SLOs and creating a rubric proved arduous and 

somewhat contentious.  Ultimately the CT Task Force was guided by documents such as 

EO-595, the CSU system-wide statement on GE and EM 99-05, both of which provide 

broad yet fairly detailed guidelines as to what constitutes CT.  The definition of CT 

settled on by the Task Force was circulated to faculty teaching in GE and elicited no 

comment. Nevertheless, it is unclear to what extent this definition is shared by the faculty 

at large.  The Task Force was challenged to distill its conception of CT goals into a set of 

more or less measurable SLOs that could be identified and assessed in student work. Our 

efforts in this regard should be considered preliminary.  We recommend an extended 

campus conversation on what constitutes CT in general, in GE and in discipline-specific 

contexts and the best approaches to assessing student competence in this area.  

2. While fairly extensive efforts were made to recruit faculty to participate in the assessment 

of CT in GE, faculty response was limited.  Ultimately we were able to include 

assignments from a variety of disciplines, as well as upper and lower division GE 

courses, in our assessment.  It is telling that some of the assignments submitted were 

determined by the Task Force not to be usable for assessing CT.  Even after extensive 

discussion with some faculty, we could not apply the CT SLOs and rubric to the 

assignments submitted.  This points to a difference of opinion among at least some of the 

faculty regarding what constitutes CT and how assignments can best be crafted to elicit 

critical thinking in students in such a way that their abilities in this arena can be 

assessed.  Again, this suggests that further faculty-led dialogue and discussion of CT 

would be desirable. 
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3.  Empirical results from the CT assessment are only mildly encouraging.  CT was divided 

into two broad domains: comprehension and reasoning.  Students as a whole did better on 

comprehension than reasoning. In general, CT skills seemed to improve over time 

(seniors scored better than freshman).  Using the definition of CT elaborated by the Task 

Force, the rubric created for its assessment, and the assignments provided by faculty for 

this purpose, it appears that our students’ ability to understand and draw reasoned 

conclusions about problems or arguments needs improvement.   

4. Given this finding, we recommend ongoing efforts to develop and disseminate 

appropriate ways of assessing CT competencies among our students, to guide curricular 

and pedagogical reforms aimed at improving student CT abilities, and to track our 

progress in experimentation and innovation.  

 

It is perhaps fair to say that virtually all faculty members on our campus value what they 

conceive of as CT and feel that their courses and assignments encourage this ability in students.  

Faculty members also probably agree that improving CT skills is an important goal of a college 

education.  The CT assessment carried out in AY 06-07 was not optimal from a methodological 

standpoint.  Yet, notwithstanding any methodological issues, if the results of this assessment 

reflect our students’ CT ability as articulated in GE courses, as an institution we are falling short 

of the mark.  Given these methodological reservations and the somewhat disappointing results of 

the assessment of student work, further efforts to assess our students’ CT skills, and discussions 

of pedagogical and curricular strategies for enhancing these skills, are seen by the Task Force as 

high priorities. We need to get at a clearer picture of the contribution of GE to our students’ CT 

skills, perhaps through using standardized assessment; and then to consider whether 

modifications to the GE program are called for.  We hope the exploration of Critical Thinking in 

this report will advance this discussion. 
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I. Goals and Methodology 

 

The goal of this project was to assess the success of the GE program in providing opportunities 

for students to enhance and strengthen their CT skills.  The assessment was designed to measure 

student performance in Critical Thinking in General Education courses via embedded assessment 

of student work produced as a normal part of course requirements.  This methodology was 

chosen as it provides authentic student work that reflects actual classroom practice and imposes 

minimal burden on faculty and students in obtaining material for assessment purposes.   

 

Within this broad framework, the assessment of CT in GE proceeded as follows: 

 

1. A CT Assessment Task Force was recruited from among members of GEAC and AURA 

with additional disciplinary expertise, in this case from the Department of Philosophy.  

This Task Force was charged with working collaboratively with faculty to:  

a. Define Student Learning Outcomes (SLOs) for CT; 

b. Create a rubric for assessing CT; 

c. Invite voluntary faculty participation in the assessment process; 

d. Consult with faculty to identify appropriate assignments for CT assessment, and; 

e. Establish a mechanism for the collection and assessment of student work. 

In reality, the Task Force itself struggled with defining CT and particularly with 

reconciling the notions of CT as a set of general skills versus CT as a set of discipline-

specific modes of inquiry, with particular ways of approaching, defining and analyzing 

questions.  Ultimately we took our guidance from EO 595 and EM 99-05 in defining CT 

and operationalizing that definition into SLOs and a rubric.  More on this topic below. 

 

2. Once student work was collected, faculty were recruited to read and assess student work.  

Eight faculty members participated in this process, drawn largely from the Philosophy 

Department.  The decision to recruit from Philosophy was taken in order to provide a 

common frame of reference for assessment purposes.  A common disciplinary 

perspective on CT, it was thought, would promote more consistent assessment criteria 

and enhance inter-rater reliability. Faculty received a modest stipend for this work.  In 

contrast to last year’s work on Writing, the CT assessment panel met as a group around a 

table, read and assessed hard copies of student work and used this opportunity to fine-

tune the approach taken and “calibrate” assessment to a set of shared standards.  This 

face-to-face discussion proved crucial to our success. 

 

3. Student work was read independently by two raters.  Students received separate scores on 

comprehension and reasoning on a three point scale with 1 = poor, 2 = developing and 3 

= competent (see SLOs and rubric in Appendix A).  If the two ratings differed by more 

than one point, e.g. one rating of three and another of one, raters discussed the paper and 

came to a consensus, or at least a one point difference.  In our group of readers, two-point 

rating differences were very rare.   

 

4. Once student work was assessed, these rankings were entered into a spreadsheet and 

subject to relatively straightforward statistical analysis.  This forms the basis for the 

majority of the results and conclusions presented here. 
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Before moving to results and conclusions, however, a few words on methodology.  Any research 

methodology has strengths and weaknesses.  In the present case, we view the strengths of our 

approach as:   

a. participatory: faculty were involved in all stages of the assessment process; 

b. dialogue: the process of defining CT, creating SLOs and designing a rubric was 

the product of extensive dialogue among Task Force members; 

c. authentic: the student work assessed was not created especially for the assessment 

and reflected what is actually going on in a variety of GE classes and 

assignments; 

d. insight into GE practices and faculty views: our assessment was interested in 

catching at least a glimpse of faculty practices vis-à-vis CT in GE courses.  With a 

topic as controversial as CT, this in itself provided interesting insights into faculty 

views and practices.   

 

The principal weaknesses of the approach taken include:   

a. work not standardized: the student work submitted varied dramatically from 

course to course and was not designed specifically (in most cases) to assess CT 

skills.  These skills had to be teased out of the work submitted, an often difficult 

and subjective process. 

b. topic contentious: opinions varied (even within the task force) regarding what 

constitutes CT, how to elicit CT in student work, how to assess CT, etc. 

Consequently the approach taken was particular to our campus and the results are 

difficult to generalize. 

c. weak participation: as mentioned, faculty response to the call for participation in 

the assessment of CT was limited.   

d. rubric difficult to apply: due in part to the problems listed above, the rubric 

developed over an extended period of time and discussion proved difficult to 

apply to the student work received.  Rather than use the detailed criteria on the 

rubric, the Task Force decided to assess student work on “overall comprehension” 

and “overall reasoning” using the detailed criteria to guide assessment rather than 

as separate times to be assessed. 
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II. Results 

 

Student work was collected from 10 GE courses. Work from two courses was 

excluded from the analysis as being difficult or impossible to assess for CT.  About 

55% of the student work is drawn from PHIL classes. Two-thirds are drawn from 

four lower division GE courses and one-third from upper division GE courses.   
 

Table 1. GE status of courses participating in the CT assessment. 

GE Area of Courses 
Number of 

papers Percent 
Cumulative 

Percent 

 Area A-2 20 10.8 10.8 

   
Area A-3 

80 43.0 53.8 

   
Area C-3 

23 12.4 66.1 

   
UDT Area C 

5 2.7 68.8 

      

  UDT Area B 31 16.7 85.5 

   
Area C-3 

20 10.8 96.2 

   
UDT Area D 

7 3.8 100.0 

   
Total 

186 100.0   

 

In terms of student characteristics, about 60% were females and 40% males.  

 

Table 2. Gender of students participating in the CT assessment.Table 2. Gender of students participating in the CT assessment.Table 2. Gender of students participating in the CT assessment.Table 2. Gender of students participating in the CT assessment.    

GENDER

75 40.3 40.3 40.3

111 59.7 59.7 100.0

186 100.0 100.0

MALE

FEMALE

Total

Valid
Frequency Percent Valid Percent

Cumulative

Percent

 
 

 

Majors were divided about evenly between BA and BS majors and undeclared.   

 

Table 3. Degree status of students participatTable 3. Degree status of students participatTable 3. Degree status of students participatTable 3. Degree status of students participating in the CT assessment.ing in the CT assessment.ing in the CT assessment.ing in the CT assessment.    

STU_DEG

63 33.9 33.9 33.9

53 28.5 28.5 62.4

70 37.6 37.6 100.0

186 100.0 100.0

BA

BS

UNDC

Total

Valid
Frequency Percent Valid Percent

Cumulative

Percent
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About one-third of those whose work we assessed were freshman, 26% sophomores, 

18% juniors and 23% seniors; 71% were “native” students with the rest transfers or 

“other.” 

 

Table 4. Table 4. Table 4. Table 4. Class StatusClass StatusClass StatusClass Status of students participating in CT a of students participating in CT a of students participating in CT a of students participating in CT assessment.ssessment.ssessment.ssessment.    

Class Status Frequency Percent 
Cumulative 

Percent 

 FRESHMAN 61 32.8 32.8 

  SOPHOMORE 49 26.3 59.1 

  JUNIOR 33 17.7 76.9 

  SENIOR 43 23.1 100.0 

  Total 186 100.0   

 

Table 5. Enrollment Status of students participating in CT assessment.of students participating in CT assessment.of students participating in CT assessment.of students participating in CT assessment. 

Enrollment Status Frequency Percent 
Cumulative 

Percent 

 NATIVE 133 71.5 71.5 

  TRANSFER 47 25.3 96.8 

  RETURNING TRANSFER 1 .5 97.3 

  TRANSITORY 2 1.1 98.4 

  RETURNING 3 1.6 100.0 

  Total 186 100.0   

 

 

Recall that student work was assessed holistically in terms of comprehension and reasoning.  A 

3-point ordinal scale was used, with 1 = poor, 2 = developing and 3 = competent.  Each paper 

was assessed by two readers, whose rankings were averaged for the purpose of analysis to 

produce one mean overall reasoning score and one mean overall comprehension score.  These 

scores are summarized below.   A couple of observations stand out.  One, the reasoning scores 

are lower than the comprehension scores.  This difference is statistically significant
1
 (t = 4.91, p< 

0.05).  Also, the modal reasoning score is “1,” poor.   

 

 

Table 6. Summary Statistics: Mean Comprehension, Mean Reasoning scores 
 

  

mean 
comprehension 

score 

mean 
reasoning 

score 

N Valid 186 186 

     

Mean 2.089 1.755 

Median 2.000 1.500 

Mode 2.0 1.0 

Std. Deviation .6547 .6498 
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A more detailed frequency distribution of student scores is reported in the two tables that follow.  

It is notable that more than two-thirds of the students scored “2” (developing) or higher on 

comprehension, while only half of the students scored “2” or higher on reasoning.  

 

Table 7. Frequency distribution of Mean Comprehension scores 
 

  Frequency Percent 
Cumulative 

Percent 

Valid POOR 26 14.0 14.0 

  1.5 27 14.5 28.5 

  DEVELOPING 61 32.8 61.3 

  2.5 32 17.2 78.5 

  COMPETENT 40 21.5 100.0 

  Total 186 100.0   

 

 

Table 8. Frequency distribution of Mean Reasoning scores 
 

  Frequency Percent 
Cumulative 

Percent 

Valid POOR 55 29.6 29.6 

  1.5 39 21.0 50.5 

  DEVELOPING 54 29.0 79.6 

  2.5 18 9.7 89.2 

  COMPETENT 20 10.8 100.0 

  Total 186 100.0   

 

Beyond the overall scores for the sample as a whole, we were interested in whether students’ CT 

skills improve over time.  If so, we would expect seniors to perform significantly better on the 

CT assessment tasks than freshman.  This is explored through two statistical tests: the t-test and 

gamma.   

 

Mean Comprehension scores for first-year versus senior students are compared in Table 9a-b.   

 

 

Table 9a. Group Statistics, Mean Comprehension scores, Freshman vs. Senior students 
 

                                          CLASS_STATUS N Mean 
Std. 

Deviation 
Std. Error 

Mean 

Mean Comprehension 
score 

FRESHMAN 
61 1.951 .6371 .0816 

  SENIOR 43 2.198 .6826 .1041 
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Table 9b. Independent Samples T-Test, Mean Comprehension scores, Freshman vs. Senior 

students 
 

t-test for Equality of Means   
  
  T df Sig. (1-tailed) 

Mean Comprehension 
score 

 
-1.889 102 .031 

      

 

Note that the Mean Comprehension scores for seniors is higher than that of freshman (2.2 versus 

1.9), so the direction of difference is in the right direction: seniors scored higher than freshman 

on this task.  The t-value (1.889) is statistically significant, using a one-tailed design
2
 (p <0.05). 

 

Mean Reasoning scores for first-year versus senior students are compared in Table 10a-b.  Note 

that the Mean Reasoning scores for seniors is higher than that of freshman (1.8 versus 1.6) So, 

again, the direction of difference is in the right direction, with seniors scoring higher than 

freshman on this task.  The t-value is 1.807, which is statistically significant, using a one-tailed 

design (p <0.05). 

 
 

Table 10a. Group Statistics, Mean Reasoning scores, Freshman vs. Senior students 
 

                                   CLASS_STATUS N Mean Std. Deviation 
Std. Error 

Mean 

Mean Reasoning score FRESHMAN 61 1.607 .6527 .0836 

  SENIOR 43 1.837 .6241 .0952 

 

 

Table 10b. Independent Samples T-Test, Mean Reasoning scores, Freshman vs. Senior 

students 
 

t-test for Equality of Means 

t df Sig. (1-tailed) 
  
        

Mean Reasoning score Equal variances 
assumed -1.807 102 .037 

      

 

 

Due to the questions raised by the use of the t-test with ordinal data (discussed in endnote1), we 

explore the relationship between class standing and performance on the CT assessment using 

gamma (see Table 11 and 12 a-b).  Table 11a presents the Mean Comprehension scores of 

freshman, sophomores, juniors and seniors in tabular form. (“Expected counts” in Table 11a are 

the counts one would expect were there no relationship between the two variables.)  Gamma is a 

proportional reduction in error statistic that measures the strength of association between two 

sets of ordinal data.  Gamma results for the relationship between class standing and Mean 



 9 

Comprehension score are presented in Table 11b.  A gamma value of  .166 reveals a moderately 

weak, but statistically significant, relationship between class standing and Mean Comprehension 

score. 
3
   

 

Table 12a-b presents the same data as 11 a-b, but for the Mean Reasoning scores.  Table 12 a 

presents the Mean Reasoning scores of freshman, sophomores, juniors and seniors in tabular 

form. Gamma results for the relationship between class standing and Mean Reasoning score are 

presented in Table 12b.  A gamma value of  .158 is very similar to that between Mean 

Comprehension score and class standing and again reveals a moderately weak, but statistically 

significant, relationship between class standing and (in this case) Mean Reasoning score.   

 

 

Table 11a. Mean Comprehension scores by class status of students participating in CT 

assessment. 

CLASS_STATUS * mean comprehension score Crosstabulation

10 13 20 9 9 61

8.5 8.9 20.0 10.5 13.1 61.0

7 7 14 9 12 49

6.8 7.1 16.1 8.4 10.5 49.0

3 3 15 5 7 33

4.6 4.8 10.8 5.7 7.1 33.0

6 4 12 9 12 43

6.0 6.2 14.1 7.4 9.2 43.0

26 27 61 32 40 186

26.0 27.0 61.0 32.0 40.0 186.0

Count

Expected Count

Count

Expected Count

Count

Expected Count

Count

Expected Count

Count

Expected Count

FRESHMAN

SOPHOMORE

JUNIOR

SENIOR

CLASS_STATUS

Total

POOR 1.5 DEVELOPING 2.5 COMPETENT

mean comprehension score

Total

 
 
 

Table 11b. Gamma value of mean Comprehension scores by class status of students participating 

in CT assessment. 

Symmetric Measures: Mean Comprehension Scores by Class

.166 .079 2.092 .036

186

GammaOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 
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Table 12a. Mean Reasoning scores by class status of students participating in CT assessment. 

 

CLASS_STATUS * mean reasoning score Crosstabulation

27 9 14 7 4 61

18.0 12.8 17.7 5.9 6.6 61.0

12 11 14 6 6 49

14.5 10.3 14.2 4.7 5.3 49.0

8 7 11 3 4 33

9.8 6.9 9.6 3.2 3.5 33.0

8 12 15 2 6 43

12.7 9.0 12.5 4.2 4.6 43.0

55 39 54 18 20 186

55.0 39.0 54.0 18.0 20.0 186.0

Count

Expected Count

Count

Expected Count

Count

Expected Count

Count

Expected Count

Count

Expected Count

FRESHMAN

SOPHOMORE

JUNIOR

SENIOR

CLASS_STATUS

Total

POOR 1.5 DEVELOPING 2.5 COMPETENT

mean reasoning score

Total

 
 
 

Table 12b. Gamma value of Mean Reasoning scores by class status of students participating in 

CT assessment. 

Symmetric Measures: Mean Reasoning Score by Class status

.158 .079 1.996 .046

186

GammaOrdinal by Ordinal

N of Valid Cases

Value

Asymp.

Std. Error
a

Approx. T
b

Approx. Sig.

Not assuming the null hypothesis.a. 

Using the asymptotic standard error assuming the null hypothesis.b. 

 
 

These results support the t-test results reported above: there appears to be a slight tendency for 

seniors to score higher than freshman on the CT assessment.  This tendency holds through 

sophomore and junior years, with a slight overall increase as students progress through their 

academic careers. 

 

Additional tests were run examining the relationship between gender, BA versus BS degree 

candidates and transfer status of juniors and seniors and their comprehension and reasoning 

scores.  No statistically significant associations were noted.   

 

Summary of results. 

 

Overall, student performance on CT tasks in GE courses, as assessed, is less than outstanding.  

Students scored significantly higher on the overall comprehension dimension of CT compared to 

reasoning.  Even on comprehension, only about 70% of the students scored at acceptable levels 

or higher.  On the reasoning dimension of CT, fully half of students scored at what most faculty 

would probably deem unacceptably low levels.  The good news is that students’ comprehension 

and reasoning skills seem to improve over time.  The bad news is that gains are slight and even 

seniors performed at only moderately proficient levels on the CT assessment.  This is especially 
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true of reasoning skills where the mean scores of seniors were below “2”our designated  

“developing” level. 

 

Obviously, given our methodological reservations, these data need to be interpreted with the 

utmost caution.  It is not clear how well performance on these assignments reflects students’ 

overall comprehension and reasoning skills.  These are not standardized test scores and they are 

un-normed vis-à-vis the population of US undergraduates or other CSU students.  However, 

faculty teaching these classes clearly aimed these assignments at eliciting critical thinking.  And 

faculty reading and assessing these assignments worked hard to apply clear concepts and 

standards of CT to student work.    
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III. Conclusions and Recommendations  

 

This report represents an attempt to assess the effectiveness of CSU, Chico’s GE program in 

achieving one of its core aims: enhancing the Critical Thinking capacities of our students.  This 

assessment, along with prior efforts to assess the effectiveness of GE in enhancing student 

writing, oral communications and quantitative reasoning, represents the clearest attempt to date 

to assess the overall effectiveness of the GE program to achieve its stated goals.  These 

assessments have focused on the core competencies that are intended to permeate the entire GE 

curriculum.  GE has additional goals, associated with course-work in the natural sciences, 

humanities and social sciences.  A thorough programmatic assessment of GE should include all 

the goals of the program.  While the task of assessing the entire GE program is incomplete, it 

may be appropriate time to take stock of results to date.   

 

The assessment of CT in GE presented some of the same difficulties found in the assessment of 

the other core domains.  As with Quantitative Reasoning (QR), there are important definitional 

issues that need to be resolved before clear criteria for performance and competency in these 

areas can be established.  Unless we are clear on what we mean by CT (or QR), and what we 

want students to be able to do in these domains, it will be difficult to create a curriculum that 

reaches these goals.  While disciplinary specialists may have clear ideas about what comprises 

CT and QR, it is an open question the extent to which these ideas are shared across the academy 

in general and our campus in particular.  A clearer consensus on what constitutes CT is a 

necessary first step toward a curriculum and pedagogy that supports student progress in this 

area. 

 

As with Writing, (and unlike QR and Oral Communications) most faculty members may claim 

that their courses and assignments encourage CT and improve students’ CT abilities.  Writing is 

very clearly mandated across the GE curriculum, with a required set number of words (currently 

1,500) in all GE courses.  Thus, there was no shortage of Writing assignments to sample in the 

previous assessment carried out in AY 05-06.  CT (along with QR and Oral Communication) is 

mandated across GE, but a clear standard for CT (and these other core domains) does not exist.  

Last year’s assessment discovered that QR and Oral Communications were little practiced 

outside of Area A-1 and Area A-4 courses.  In the case of CT, most faculty members may claim 

to “teach it,” yet it is unclear what “it” is.  In examining some of the assignments submitted for 

CT assessment, the Task Force found that CT (as defined by the Task Force) was not in 

evidence.   

 

Thus the recommendations for CT are a hybrid of those recommendations that emerged last year 

for Writing and QR.  As with Writing, we recommend a concerted effort to support faculty 

dialogue around the topic of critical thinking itself, and further recommend efforts to develop 

pedagogical strategies for more effective teaching of CT.  Toward that end, we recommend CT 

workshops that would present faculty with concrete strategies they might adapt to their own 

courses to elicit self-reflective CT in student work. As with QR, we recommend a broad-based 

effort to define the goals and outcomes we expect in CT (attempted by this Task Force) and a 

concerted effort to promote these clarified goals and outcomes across the GE curriculum.   
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Just as students benefit from multiple opportunities and contexts to refine their writing and oral 

communications practices, and multiple contexts to use and appreciate quantitative reasoning, 

students will likewise benefit from frequent demands on their critical thinking abilities.  GE is 

currently structured so that those with disciplinary expertise in each of these domains provide 

foundational knowledge and experiences to our students.  But as our own GE document 

recognizes and recommends, these core domains of learning must be practiced and reinforced 

across the curriculum and in a variety of disciplinary contexts. Students need multiple exposure 

to CT across the GE curriculum, as well as in the major, with concerted efforts on the part of 

faculty to enhance student CT abilities.  Whatever the drawbacks of the current assessment, it 

does reveal room for improvement in our students’ performance, and faculty efforts, to enhance 

the acquisition and development CT skills on our campus.  Finally, we reiterate our 

recommendation of continued, ongoing efforts to assess our students’ CT ability.  Only through 

ongoing assessment can we determine if we are getting any closer to reaching our goal of 

graduating highly competent critical thinkers from CSU, Chico. 
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Endnotes 

                                                 
1
 The independent samples t-test for equality of means assumes that the data analyzed are interval 

level  of measurement.  Our data are ordinal, hence not entirely appropriate for this statistical 

test.  Thus the results of this test throughout the document must be treated with caution. 
 
2
 As mentioned in footnote 1, the t-test is not entirely appropriate for this ordinal data.  The use 

of a one-tailed probability is justified given the hypothesis that seniors will score higher than 

freshman on the CT tasks. 

 
3
 Gamma can vary from -1 to 0 to +1, where |1| is a perfect association between the two 

variables.  A gamma score of zero indicates little or no association between the two variables.   

 

 


