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Abstract 

The authors have been continuously fascinated by the role of Critical Thinking Issues in 

improving students’ learning. Critical Thinking Issues have been well recognized as a valuable 

tool for the assessment of educational objectives. In the Fall06 semester, Critical Thinking Issues 

were used as a tool for learning the subject in an environmental science course, ENVT C010. This 

course is a required course in the ABET accredited Engineering Technology program at Temple 

University. There were 16 Critical Thinking Issues in the course. The final examination contained 

conceptual questions, including Critical Thinking Issues on the environment. The final exam was a 

closed book and closed notes exam. In a survey conducted by the authors, students reported that 

the Critical Thinking Issues gave them several chances to study the subject in addition to paying 

careful attention to the lecture. This method was compared with a control group class taught in 

Fall 05 semester, which did not have Critical Thinking Issues. 

Overall the control group had scored 64% on the average, whereas the Critical Thinking Issues 

group scored 75% in the course. The Critical Thinking Issues group showed 17.2% improvement 

over the control group. In a two-tailed t test the calculated t value was 6.5. The improvement of 

the Critical Thinking Issues group was statistically significant at an alpha value of 0.05. The result 

of t test confirmed that the Critical Thinking Issues are a powerful tool in learning the 

environmental science subject. The authors plan to extend the application of the Critical Thinking 

Issues concept to four other courses over the next four years. 

Introduction 

The students must do more than simply identify and discuss environmental problems and 

solutions. The first and the most important step is to know what science is and is not. Then the 

instructor should facilitate the process of developing critical thinking skills in the students. The 

instructor should present the material in a factual and unbiased style. The instructor’s goal is to 

help the student think through the issues, not to dictate the student what to think. To meet this 

objective 16 critical thinking issues are listed as assignments worth of 25% of the grade. The 

critical thinking process is further emphasized throughout the course by organizing analytical 

discussions of topics, and synthesizing important themes and evaluating perspectives [1]. The 

Critical Thinking topics covered local, zonal, national and global environmental issues of 

contemporary value.  

Schools, colleges, and universities are increasingly turning to the assessment of learning 

outcomes to evaluate the effectiveness of their programs. Critical Thinking concept is regarded 

as an effective tool for the assessment of educational objectives [1]. 



Methodology 

In the Fall 06 semester, Critical Thinking Issues were used as a tool for learning the subject in an 

Environmental Science course, C010. The students were encouraged to make handwritten notes 

during the lecture. There were sixteen Critical Thinking Issues in the course. The final 

examination contained conceptual questions, including the Critical Thinking Issues. Except the 

handwritten notes, no other sources including text books, electronic versions, xerox copies were 

allowed to be used by the students during the examination. 

In order to evaluate the improvements we need to make sure that we are comparing apples to 

apples only. This was obtained by replacing the twenty five percent grade of the mid-term 

examination in the traditional method with the same amount of grade in the Critical Thinking 

method. Except this, there was no difference between the two methods. The traditional lecture 

format and the Critical Thinking methods have seventy five percent of their grade as the same 

requirements. The level of difficulty for seventy five percent of the grade was the same in both 

courses. This was established by the design of the overall course grading formula shown in Table 

1. Both the courses were taught by the same instructor. Table 2 shows the list of the 16 Critical 

Thinking Issues [2-9]. Appendix A describes in detail an example of a Critical Thinking issue 

with the corresponding Critical Thinking Questions that the students need to answer. 

Students were asked to rank several activities on a scale of 1 to 5, 1 being to disagree strongly 

and 5 being to agree strongly. The survey consisted of ten activities ranging from students having 

never taken the Critical Thinking Issues before to the issues improving the student’s grade on the 

final (Table 3).  

Since the t-test is an excellent tool for comparing the means of two groups, this was used to 

compare the mean of Critical Thinking method over the control group [10, 11]. While 

conducting the statistical analysis, the effect of differential sample sizes and the minimum 

required number of samples have been taken care of [10, 11]. This method was compared with a 

control group class taught in Fall 05. A t test was conducted to determine the statistical 

significance of Critical Thinking method in improving the course grade.  

Results and Discussion 

An overwhelming majority of the students had not gone through the Critical Thinking Issues in 

any other courses. This was a novel concept to them. A majority of the students strongly agreed 

that the issues would improve their final grade, learning the issues is a time consuming process, 

they would recommend the concept to other courses, and they took notes during the lecture. A 

majority of the students strongly disagreed that the Critical Thinking Issues are useful only in 

engineering courses, extensive reading of the text was not required because of hand written 

notes, read the text and prepared notes ahead of lecture, did second round reading after the 

lecture, and integrated and organized the notes.  



Learning the Critical Thinking Issues is a time consuming process because students had to 

conduct research, make notes and prepare more than the traditional method. The concept can be 

used in any course as it provides a thorough learning experience for the student. In the course, 

the control group had scored 64% on the average, whereas the Critical Thinking group scored 

75%. The control group had 12 respondents while the Critical Thinking Group had 11 students. 

The Critical Thinking group showed 17.2% improvement over the control group. The calculated 

t-value was 6.5. The improvement of the Critical Thinking Issues group was statistically 

significant at an alpha value of 0.05. The result of t test confirmed that the Critical Thinking 

Issues are a powerful tool in learning the Environmental Science subject. The authors plan to 

extend the application of the concept of Critical Thinking Issues to other courses. 

Conclusion 

In the survey conducted by the authors, students reported that the issues gave them several 

chances to study the subject in addition to paying careful attention to the lecture. They indicated 

that they got the opportunities for learning the subject before the lecture, after the lecture and just 

before the test. The result of the t test confirmed that the issues are a powerful tool in learning the 

Environmental Science subject.  
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Table 1. Grading Formulas 



 

 

1. Assignments 

2. Attendance and class participation 

3. Mid-term examination 

4.Final Examination 

5. Critical Thinking Issues 

 Total 

 

 

       Control  group 

(Percent) 

 

        25 

        10 

        25 

        40 

       100 

 

 

          Pretest group 

              (Percent) 

 

                   25 

                   10 

                     0 

                    40 

         25 

                   100 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2. List of Critical Thinking Issues 

1. How many people can earth support? 

2. How can we evaluate constructed ecosystems? 

3. Will there be enough water to produce food for a growing population? 

4. Is Lead in the urban environment contributing to antisocial behavior? 

5. How should New Orleans be rebuilt? 

6. Is there enough energy to go around? 

7. Should the gasoline tax be raised? 

8. How can we evaluate alternate energy sources? 

9. What is the future of nuclear energy? 

10. How can polluted waters be restored? 

11. Are airplanes adequately ventilated? 

12. Human-made chemicals and the Ozone Hole: Why was there controversy? 

13. Will mining with microbes help the environment? 

14. US Fisheries: How can they be made sustainable? 

15. How can urban sprawl be controlled? 

16. Can we make recycling a financially viable industry? 

 

 

 

 

 

 

 

 

 



Table 3. Student Survey on the Critical Thinking Issues 

Please rank the following activities on a scale of 1(strongly disagree) – 5(strongly agree).  

 

Comments: 

 

S.No. Activity Ranking  Relative Ranking 

1 Never took Critical Thinking Issues in other courses  4.8 1 

2 Read the text and prepared notes ahead of the lecture 

on the Critical Thinking Issues 

2.1 8 

3 Took additional notes during the lecture  4.3 3 

4 Did the second-round reading after the lecture and 

integrated and organized the notes 

1.9 9 

5 My notes helped me score higher on the tests  3.8 6 

6 Extensive reading of the text was not required because 

of hand-written notes  

2.4 7 

7 This is a time consuming process 4.0 5 

8 Critical Thinking Issues will improve my grade on the 

final 

4.2 4 

9 Critical Thinking Issues are useful only in engineering 

courses  

1.3 10 

10 Will recommend Critical Thinking Issue concept for 

other courses 

4.4 2 



Appendix 1: Example of a Critical Thinking Issue with Critical Thinking Questions
1
 

 

 


