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Directions:

How did you teach critical thinking in your courses?

» Critical thinking goals

Critical Thinking is the ability to take in a problem, see the facts and come to a conclusion. Math
is a keen example of this process. Students are expected to demonstrate the ability to (a)
gather, (b) analyze, and (c) evaluate information to make effective decisions (Student Learning
Outcome 2). In all my math courses (1 section of college algebra, 1 section of pre-calculus, 1
section of found for college algebra, and 2 section of introduction to statistics), my teaching
goals for critical thinking are set as following:

1) Understand the basic terminology.
2) Know how to calculate and interpret the mathematic terms.
3) Know how to solve application problems with the concepts learned in the course.

Particularly in my math 1121 (Introduction to Statistics) course, besides the basic goals listed above,
students are also expected to participate in more advanced critical thinking activities including collect
data, statistical analysis, and interpretation to the results through group projects.

» Teaching strategies

| started each new lesson with a simple review of the concepts that we have learned in previous lessons.
Then | asked some questions (normally one or two) that were modified from the previous lessons but
could be solved with current knowledge. Students were happy to provide a kind of solutions. We
analyzed each solution to see if it would work and kept those that might work. After students have tried
to think it through, new concepts were introduced and used to solve those questions. In this way,
students not only understood the new concept better, but also built up confidence with their
mathematical ability. Once the new concepts were taught, students were asked to work on new
problems under my assistance. They need show all their work and make sure that the connections
among the steps are logical and reasonable. The next process in the lesson was to solve an application
problem with what we have learned. In the end of each lesson, students would summary what we
learned that day and review the new concepts.

| always ask the following questions to help my students think more critically:
e How did you know to do that/ to use that concept?
e Why did you decide to do it that way?
e Does that seem like a reasonable answer?
e Why does that work?
e Does that always work?
e Can you solve the problem in a different way?
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> Rubrics/other assessment methods

In all the 5 courses | taught during Spring 2015, assessment methods were used including
pretest/posttest, 4 tests over chapters, online quizzes, and online assighnments. Students took a test
(pretest) with ten multiple choice questions in the first day of class and then took the same test
(posttest) in the last week of class. Scores of the students were took both tests were kept to analyze the
learning outcomes and improvement. Online assignments acted as daily assessments (short term), while
quizzes and tests assessed students’ weekly and monthly progress (relatively long term assessments).

In college algebra course, a short essay assessment (The applications of exponential functions) was
assigned when we finished chapter 6. Students were asked to write a one-page essay talking about one
or two applications of exponential functions in the real life.

Besides those methods, a group project was also used as an assessment method in the course
Introduction to Statistics. This assignment was designed to focus on assessing the students’ critical
thinking ability-gather, analyze, and evaluate information to make effective decisions. | provided
students a list of project topics which are applications of the concept that students have learned in the
course. Students worked in groups (total 5 groups, 5 students in each group) on one topic from the
provided list. They need identify and explain the statistical concept, collect and analyze data while
implementing the concept. Each group was required to give a 15-minute presentation in the end of
semester. | also provide students the project instructions, deadlines, and a grading rubric as well.

What worked best for you in teaching critical thinking?

What worked best for me in my courses related to critical thinking is providing questions to guide
student think through the problem. Showing students a lot of examples including pure math problems
and applications also worked very well in my courses. Students definitely like to see that they can use
math in solving real life problems.

Did you encounter any unanticipated problems in teaching critical thinking?

Yes, the biggest problem | encounter was the students’ willingness to think and work on problems. One
reason was that some students were not confident with their math skills and dared not to even try. The
other reason was that some students were used to the teaching style that instructor fed students
everything. It was frustrating to see that students were sitting quietly and waiting for me to give them
solutions.

Since | was teaching two sections of the course ‘Introduction to Statistics’, | assigned the group project
as extra credits for the class CRN20538 while required assignment for the class CRN20113.
Unfortunately there were only 7 out of 12 students in the class CRN20538 did the group project (which
leaded to only 58.3% participation rate) compared to the rate of 23 out of 27 (85.2%) in the class
CRN20113.

> How you responded to these problems:

With the experiences that | had from the previous semesters, | know the best thing | can do is to be
patient. | adjusted my teaching pace whenever | saw any sign of frustration and encourage students to
move a step by a step. | appreciated any progress that students made and helped them figure out what
they need do more. | also introduced a lot of examples from real life to help students understand math
better and become more interested in math.
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As far as the concern of low participation rate, | think | have to make the assessment as mandatory.

How did the introduction of critical thinking affect student learning in your courses?

The introduction of critical thinking in my courses definitely have improved student learning as well as
my teaching. | taught students not only the mathematic concepts, but also the applications of the
concepts. It did make the math courses more interesting and appealing to students. When students
realize that math is not really so ‘boring’, they tend to be more interested doing the work. The critical
thinking procedure helps student feel they can do something even not the whole thing. The improving
confidence definitely affect student learning greatly. A course assessment report and a critical thinking
assessment report are attached to this report to show more qualitative and quantitative details.

> Qualitative assessment results

Firstly, students understood the concepts much better. Secondly, students learned to apply what they
have learned in class to solving application problems. Last but most to me, students have developed
more and more positive attitude in learning math. A number of students said that they did not feel math
courses were boring any more. Students used to think that math courses are just a necessary
requirement of their major, and they would not use math after that. Now they can see that math

courses not just help them meet academic requirement, but also train their mind to think more critically
and creatively. Most students have built the confidence in learning math. Math courses may still be hard,
but they are brave enough to work through.

> Quantitative assessment results
The following tables show the quantitative results of assessments.

Pre/post test results:

Pre- Post-
Test Test Success
percent
Semester Course CRN Average | Average | change | change Rate

Spring 2015 Math0989 20467 15.6% 52.3% 36.7% 235% 56.0%

Spring 2015 Math111l | 59089 25.7% 73.9% 48.2% 187.5% 71.9%

Spring 2015 Math1113 20106 21.0% 75.6% 54.6% 260% 76.7%
Pre-Test | Post-Test | SLO 2 SLO 3A SLO 3B SLO 3C
Semester Course | CRN Average Average | Average | Average | Average | Average
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Group project results for course Introduction to Statistics (CRN: 20538 & 20113)

Grading Criteria Max Points | Class average(20538) | Class Average(20113)

1. Participation 10 points 7.2 9.3

2. Presentation 90 points
1) Overview of the project 5 Points 4.7 4.6
2) ldentifying the statistical concept 5 Points 4.0 5
3) Explanation to the statistical concept | 15 Points 14 14.2
4) Analysis of the data 40 Points 31.9 33.1
5) Conclusion 20 Points 18.1 17.9
6) Presenting skills 5 Points 4.4 4.4

Total 100 points | 84.3 88.5

How will being a faculty champion for critical thinking impact your approach to teaching?

| have been teaching math with the method that | called ‘think it through’ for years, but | did not putitin
the height of ‘Critical Thinking’ until | became a faculty champion for critical thinking. | am motived to
learn more theories and methods about critical thinking. | am also eager to apply what | learn to my
daily teaching activities. With the intention, | am even better prepared for each lecture and assignment.
| taught students not only the mathematic concepts, but also the applications of the concepts.

If you worked with a faculty mentor, who did you work with and how did the mentor assist you?

Dr. Val Czerny has been sharing a lot of information about critical thinking with me. She helped
understand the concepts of QEP so much better and explained one of her assessment example to show
me how to use a survey as an assessment. We discussed my group project and she gave me very useful
ideas about how to make grading rubric and track students’ progress. Mr. Bob Marsh and Dr. Sandra
Sharman also assisted me by sharing their experiences.
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Appendix 1: Critical Thinking Assessment Report_Spring 2015_CRN20113
EGSC Critical Thinking Semester Assessment Report Spring 2015

Faculty Name: Jing Kersey

Course Number and Title: Math 1121 Introduction to Statistics

(Use a separate copy of the template for each course taught.)
Semester/Year: Spring 2015
Course CRN: 20113

Student Learning Outcome

Students will demonstrate the ability to (a) gather, (b) analyze, and (c) evaluate information to
make effective decisions.

Course Objective (place your critical thinking course objective in the box below)

Understand the basic statistical terminology.
Know how to calculate and interpret a variety of statistics.
Know how to gather and organize data and draw meaningful conclusions from it.

Know how to analyze data.

vk Wk

Know how to evaluate the data and draw meaningful conclusion from it.

Directions: Click on each line below a header and type response. Describe the assessment method used and
the findings based on the assessment. Indicate what, if any, benchmark was used. Also, if teaching changes
based the assessment findings were made in the same semester, describe the changes made and the impact
those changes had on student learning. If changes are not to be made until a subsequent semester, describe
actual results from the changes in following semester's report.

Assessment Method:

Math 1121 Introduction to Statistics is designed to assist students with mastering the basics of statistics.
It provides the basic tools that students needed to understand and apply statistics throughout their
educational and professional careers. A project assignment was given in this course to assess the
students’ critical thinking ability-gather, analyze, and evaluate information to make effective decisions.
The instructor provided students a list of project topics which are applications of the concept that
students have learned in the course. Students worked in groups (total 8 groups, 3-5 students in each
group) on one topic from the provided list. They need identify and explain the statistical concept, collect
and analyze data while implementing the concept. Each group was required to give a 10-minute
presentation in the end of semester. | also provide students the project instructions, deadlines, and a
grading rubric as well.
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Assessment Findings:

The assignment was graded by students’ performance in participation (10%) and presentation (90%).

The class average for this project assignment is _88.5 which is higher than the class success rate (75.8%).
5 group received an ‘A’; 1 group received a ‘B’ and the other group received a ‘C’. The grading criteria
and class average are listed below.

Overview of the result:

Grading Criteria Max Points | Class Average
3. Participation 10 points 9.3
4. Presentation 90 points
6) Overview of the project 5 Points 4.6
7) ldentifying the statistical concept 5 Points 5
8) Explanation to the statistical concept 15 Points 14.2
9) Analysis of the data 40 Points 33.1
10) Conclusion 20 Points 17.9
6) Presenting skills 5 Points 4.4
Total 100 points 88.5

Participation Part:

Students’ participation rate is 23/27=85.2% in this assighment (not including the two students who
withdrew from the class). 4 groups out of total 8 groups have met all four deadlines. 2 groups were late
for 1 deadline. 1 group was late for two of the four deadlines. 1 group was late for all the four deadlines.
1 point for each late submission was deducted for the students in the group. The class average is 9.3 out
of 10.

Presentation Part:
1) Overview of the project

In this part, students were asked to give a simple introduction about their project, used data, and
guestions. 7 of the 8 groups chose the data provided by the book and the other group collected their
own data. All the 8 groups have given a clear overview of their projects and all received 4.6 points out of
5.

2) Identifying the statistical concept

Each project listed covers one or more statistical concepts. Students identified the main statistical
concept easily. The group who used the topic ‘Constructing a Confidence Interval for a Population Mean’
started with the statistical concept ‘confidence interval for a population mean’ and then collected data.
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Average for this part is 5 out of 5. Students’ feedback showed that the questions in each project were
very useful to guide them to obtain information from the given scenario.

3) Explanation to the statistical concept

Students were supposed to give some explanation to the identified concept, including background,
definition, how to calculate and interpret it. All the groups did explain the statistical concepts well.
However, what the students presented were 100% from our textbook. This result was a little
disappointing to me. | expected that students would seek for more information besides what they got
from the textbook.

4) Analysis of the data

This is the most important part of the assessment. Students were expected to use the statistical
concepts they have learned in the course to solve application problems. In each project, 8-10 questions
were provided to students as guidelines to analyze the data. Before students presented their projects,
each group had submitted a draft of answers to the given questions. | worked with each group
individually and assistant students to correct any exiting mistake. So there were only a few mistakes in
the presentations.5 of the 8 group have appropriately integrated the questions into the analysis process.
2 group simply presented answers to all the questions. 1 group did not cover all the asked questions
which resulted in an uncompleted analysis. The class average was 33.1 out of 40.

5) Conclusion

| expected students would present some creative ideas which are beyond the course and intended to
assign high points in this part. Students interpreted the results from their data analysis and talked about
their thoughts about their project and related statistical concepts. | was very pleased to see students
giving a lot of application examples which were not directly from our textbook to indicate how to apply
the concepts learned in class to real life.

6) Presenting skills

Some group used PowerPoint, some group used poster, and some group simply talked about their
project on the board. Most people were really confident and | could see that they had been working
hard on the projects.

Changes made or to be made based on assessment findings:

Each project in this assignment was provided a lot of questions as guidelines. It was helpful to guide
students to think through the problems. But it may also limit students’ creativity. | would like to modify
some of the questions and add more open answer questions as new guidelines.

Given the experiences that | had from last semester, | decided to get less involved of students’ progress
and not to interrupt students’ work. Next time when | do this assignment again, | would monitor
students’ progress a little closer and follow all the deadlines carefully to make sure that students are
doing their work.
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Results or expected results of changes implemented:

Students did good job in this assignment and they appreciated this kind of assignment much more than
a test. The results showed that students were learning the concepts when they worked on the projects. |
expect students will think more critically and solve problems more creatively.
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Appendix 2: EGSC Semester Assessment Report Spring 2015

EGC Semester Assessment Report Spring 2015

Faculty Name: Jing Kersey

Course Number and Title: Math1111 College Algebra

(Use a separate copy of the template for each course taught.)

Course CRN: 20089

Check General Education Student Learning Outcome number assessed:

Check | No. Student Learning Outcome
Students will demonstrate the ability to (a) read, (b) write, (c) speak, and (d) listen with the
1 competence necessary to succeed in higher education.
v 2 | Students will demonstrate the ability to (a) gather, (b) analyze, and (c) evaluate information to
make effective decisions.
Vv 3 | Students will demonstrate the ability to solve problems (a) algebraically, (b) numerically, and (c)
graphically at the level necessary to succeed in higher education.
v 4 | students will demonstrate effective use of the scientific method.
5 | Students will demonstrate the ability to analyze effectively works of (a) literature, (b) art, or (c)
music.
6 | students will demonstrate the ability to analyze human behavior from a variety of perspectives.
7

Students will take responsibility for their (a) health and (b) physical activity.

Directions: Click on each line below a header and type response. Each assessment should be linked to a

course objective. Describe the assessment method used and the findings based on the assessment. Indicate
what, if any, benchmark was used. Also, if teaching changes based the assessment findings were made in the
same semester, describe the changes made and the impact those changes had on student learning. If

changes are not to be made until a subsequent semester, describe them in that semester's report.

Course Objective:

1. Master the fundamental concepts of algebra.

2. Understand how algebraic concepts are applied to a variety of fields, including the natural
sciences, economics, and others.

3. Cultivate an appreciation for the role of mathematics in our world.

4. Cultivate the habit for rigorous mathematical thought.

5. Acquire a basis for more advanced study in mathematics.
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Assessment Method:

Assessment Method 1: Pre-test and Post-test

The pre-test was given during the first class meeting, and the post-test was given on the first day
of the last week class meets. 22 students took both the pre-test and the post-test. The result is

listed below:

Pre-Post Test Results and Success Rate

Course Course CRN Pre-test | Post-test | Change | Percent Success Rate
No. Average | Average Change
Math 1111 20089 | 257% | 73.9% | 482% | 187.5% 71.9%
Pre-Post Test Result with linkage to SLOs
Course | Course CRN Pre-test Post- SLO2 SLO3A SLO3B SLO3C Average
No. Average test Average | Average Average
Average
Math 1111 20089 25.7% 73.9% 72.2% 73.8% 75.0% 75.0%

Assessment Method 2: In Class Practice:

Students work on practice problems immediately following and similar to each example solved in class.
Instructor walks around in the classroom and observes students’ work.

Assessment Findings: Students had a difficult time with calculations and the concept of function,

domain and range of a function.

Changes made based on Assessment Findings:

1)
2)
3)

Adjust the teaching pace,

One-to-one instruction.

Review the topics which are needed for present topic,

4) Appreciate students’ work and encourage student to show their work on the board.

5) Set up learning groups.

Results of changes implemented:

Students enjoyed working in groups and working on the board for bonus points.
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Assessment Method 3: Online Assignments (online homework and online quizzes)

Homework was assigned in Mymathlab (online) after each lecture. 2 online quizzes were assigned in
Mymathlab (online) to test students’ knowledge at solving equations and inequalities, graphs.

Assessment Findings:
1) Students had difficulty solving certain problems.

2) Students had difficulty understanding some of the material.

Changes made based on Assessment Findings:

1) Adjust the due date and homework questions for each individual student.
2) Review homework problems in the next class meeting.

3) Adjust the teaching pace.

Assessment Method 4: In Class Tests

4 in class tests were given. Test1 is for chapter 1, Test 2 is for chapter 2, Test 3 is for chapter 3 and 4,
Final exam for chapter 1,2,3,4 and 6.

Assessment Findings: The mean of the class’s test results and understanding of the material could
improve. The variance in individual scores was significant.

Changes made based on Assessment Findings:

1) Instructor prepared review material and added more review sections before tests.
2) Students were encouraged to work in groups and to see instructor.

Results of changes implemented:

Students were doing better with their tests and getting more confident. The success rate of this section
is 71.9% (23 out of 32).

Assessment Method 5: Short Essay: Expanential Function and [ts Applications

A short essay ‘Exponential function and its applications’ was assigned after finishing section 6.2.
Students were required to explain what is an exponential function and looking for applications through
internet or textbooks.

Assessment Findings: Students explained the exponential function very well and they also provided
a lot of interesting applications of exponential functions. This assessment showed that students have
pretty strong ability to look into information and put information together.

Changes made based on Assessment Findings:

| have encouraged students to discuss their work with before they turned in the final paper.
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