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Abstract 

The TH!NK initiative at North Carolina State University seeks to bridge the gap between 
evidence-based research on teaching and actual teaching practices in the classroom. Through 
this work, the culture of teaching and learning on our campus is being transformed from 
teacher-centered to student-centered instruction that promotes higher-order thinking across a 
diverse array of disciplines. Participating faculty engage in intensive faculty development; create 
discipline-specific classroom activities and assignments; become adept at providing students 
feedback on their thinking skills; and engage in a learning community to share and provide peer 
feedback on pedagogical innovations.  The primary student learning outcome (SLO) is for 
students to apply critical and creative thinking skills and behaviors in the process of solving 
problems and addressing questions. Methods to achieve the institutional transformation include 
implementation of a comprehensive faculty development focused on the use of evidence-based 
pedagogy that promotes higher-order thinking, and rigorous outcomes assessment to provide 
means for continual improvement. 

Direct measures of SLOs include the use of the Critical Thinking Assessment Test (CAT) and 
scoring student work using a common rubric based on a combination of AAC&U Value Rubrics 
and existing scholarly work on the nature of creative thought. Results of pre/post CAT testing of 
students at the start and end of their first semester showed some gains in both the baseline and 
the first year of the initiative, with greater gains in the next two years of the program. We believe 
these gains are a result of feedback from the first cohort of faculty leading to improvement in 
training and peer mentoring in subsequent years. Rubric scores from course-specific 
assignments indicate that our students have room to grow in a variety of aspects of creative 
thinking and thus we made the decision to expand the scope of TH!NK to include courses 
serving upper-class students. 

Defining the Critical and Creative Thinking Process 
 
Robert Ennis (1985) defines critical thinking as reflective and reasonable thinking that is focused 
on deciding what to believe or do. He argues that critical thinking is a practical activity and 
includes creative actions such as raising questions, formulating hypotheses, generating 
alternatives, and gathering information.  Some popular frameworks that are effective in 
describing the evaluative nature of higher-order thinking do not touch deeply on the creative 
aspects (Paul and Elder, 2012). Most of us can recall a scenario (probably in a faculty meeting) 
where an idea was put forth, and another individual was able to articulate the flaws of the plan, 
but did not offer any possible solutions. This is an example of the manifestation of critical 
thinking without creative thinking. Successful creative thinking cannot occur without both 
criticality and self-reflection. 
 
Figure 1 illustrates the creative process, encompassing criticality and self-reflection, as we have 
defined it. Defining these skills explicitly not only helps students, but helps faculty mentors focus 
on building scholarship in the students. We also created an animated video illustrating the 
creative process that was featured on the AAC&U website at the time of this writing (Press et al, 
2016) https://www.aacu.org/node/16265. This process aligns directly with our student learning 
outcomes and our methods of assessment.  

https://www.aacu.org/node/16265


 

 

 

 

 

 

 

 

 

 

Program Goals 

Our work seeks to bridge the gap between evidence-based research on teaching and teaching 
practices in the classroom. Through this work, we aim to transform the culture of teaching on 
our campus away from teacher-centered instruction and toward student-centered instruction 
that promotes higher-order thinking.  
 
Participating faculty: 

● Engage in intensive faculty development that emphasizes evidence-based pedagogical 
strategies that impact student higher-order thinking. 

● Create discipline-specific classroom activities and assignments that engage students 
and enhance higher-order thinking skills. 

● Become adept at providing students feedback on their thinking skills, rather than just 
their final work products. 

● Engage in a learning community where faculty share and provide peer feedback on 
pedagogical innovations. 

● Publicly disseminate innovations and assessment. 
 
The primary student learning outcome we aim to achieve through the initiative is for students to 
apply critical and creative thinking skills and behaviors in the process of solving problems and 
addressing questions. The key skills and behaviors we focus on are: 

● Raising questions and formulating problems. 
● Gathering and assessing relevant information. 
● Synthesizing and generating ideas. 
● Considering alternatives. 
● Reaching reasoned conclusions. 
● Effectively communicating.  
● Reflecting at each stage of the process. 

 
The flow of inputs and outcomes is mapped in the Logic Model shown in Figure 2. 



 

Figure 2. Logic model for institutional transformation 

Program Structure 

The TH!NK initiative utilizes a peer mentoring model. The implementation team consists of a 
Director who is a tenured faculty member in a STEM discipline and was engaged in the 
scholarship of teaching and learning prior to her directorship, four rotating Faculty Fellows who 
are active faculty members and receive one (two in the first two years) course buy-out and 
$5,000 additional compensation annually, half-time administrative support, as well as support 
from the Office of Assessment and the Office of Faculty Development. The Director and Faculty 
Fellows are responsible for workshop and resource development, as well as peer mentoring 
support as participants work on their course enhancements. The Office of Assessment is 
responsible for student learning outcomes assessment, and the Office of Faculty Development 
assesses our workshops and faculty learning. 

Faculty Development Plan 

Thirty faculty members are recruited to the TH!NK Faculty for training and participation each 
year (fifteen in the pilot year). The intensive TH!NK Institute takes place in May, the week 
following commencement. TH!NK Faculty work on course revisions over the summer with 
support of their interdisciplinary peer cluster consisting of other TH!NK Faculty and a TH!NK 
Fellow, and we reconvene in August prior to the start of the semester for faculty to share out 
their pedagogical innovations and to receive structured peer feedback. The faculty development 
annual timeline is illustrated in Figure 3. 



 
Figure 3. Faculty development annual timeline 
 
The primary goal of the May institute is to define the critical and creative thinking process across 
disciplines and provide faculty with tools to create opportunities for students to practice the skills 
in the process, as well as tools to provide feedback on students’ thinking process rather than 
just work product. Within that realm, some of the themes integrated throughout are removing 
barriers to intellectual risk taking, prompting targeted self-reflection, and questioning 
assumptions. The goal of the August institute is to share ideas and receive peer feedback. 
Sample agendas for the May and August institutes are attached in Appendix A. 
 
Faculty Participation 

Over 130 faculty, representing all undergraduate-serving colleges at NC State, have 
participated as TH!NK Faculty over the past five years. The faculty participation by college for 
years 1-4 is represented in Figure 4. 

 

Figure 4. Faculty participation by College for years 1-4 

Faculty survey responses indicated that >95% of TH!NK Faculty made enhancements not only 
to their TH!NK course, but to other courses they teach. In addition, a number of TH!NK Faculty 
and Fellows have published or presented scholarship related to their TH!NK work. This is 
elaborated upon in the “Public Resources” section of this manuscript. 



It is important to emphasize that while the TH!NK Faculty were “trainees,” they made 
tremendous contributions to every aspect of the faculty development over the past 5 years. 
Many contributed extremely helpful constructive feedback on our training and resources, 
provided examples of exceptional and innovative discipline-specific classroom activities and 
assignments, and all provided peer support and feedback to other participants. This has truly 
been a community effort. 

Student Learning Outcomes 

Approximately 8500 students (enrollments) have been impacted directly in TH!NK sections to 
day. However, we know that the number of students impacted is much greater, with 95% of 
TH!NK Faculty reporting enhancements to their other sections and classes. 

We use three measures of assessment for student learning outcomes: the Critical-thinking 
Assessment Test (CAT) https://www.tntech.edu/cat/, developed by Tennessee Tech, a TH!NK 
Common Rubric that is based on AAC&U VALUE rubrics, along with current research on 
creativity, and student surveys. The TH!NK Common Rubric is available 
at https://think.dasa.ncsu.edu/wp-content/uploads/sites/20/2018/05/11-Common-Rubric-
2018.docx.pdf, and the student survey is available at https://think.dasa.ncsu.edu/reflection-
survey/.  

CAT testing of first-semester freshmen at the start and end of the first semester yielded the 
following outcomes. 

● Our first-year students score very highly compared to the national average at the start of 
their freshman year. Some dimensions show a ceiling effect. This is a limitation of the 
CAT for assessing growth in our students. 

● Overall increases from pre-score to post-score each year (including baseline). 
● Greater gains of students in TH!NK courses taught by Faculty in Cohorts 2&3 compared 

to Faculty in Cohort 1 (or baseline). We believe this is because of improved training after 
the first iteration. 

● Gains in more different dimensions of critical and creative thinking in TH!NK courses 
taught by Faculty in Cohorts 2&3 compared to Faculty in Cohort 1 (or baseline). 

● So far, no apparent differences in gains based on whether the course is STEM/non-
STEM or by enrollment size. 

 
TH!NK Common Rubric data is still being analysed, but data from 2016 show first-year students 
have plenty of room to grow in many areas assessed by this rubric. This justified expansion into 
upper-level classes. Our first year students typically score at the emerging level on most 
dimensions on average. 
 
TH!NK survey data is still being analyzed and may be available at the time of this conference. 
 
We use multiple measures of student growth and ability because each instrument has strengths 
and limitations. The CAT measures a number of transferable critical thinking skills in a discipline 
non-specific manner. This allows us to use this as a common instrument across classes/majors, 
and because the scoring is standardized, it removes scorer subjectivity for the most part. The 
limitations we face with the CAT include that it does not assess many of the creative thinking 
skills we want to impact; our incoming freshmen score very high on this test, and therefore we 
see a ceiling effect in some items for a large portion of our students; and we do face concerns 

https://www.tntech.edu/cat/
https://think.dasa.ncsu.edu/wp-content/uploads/sites/20/2018/05/11-Common-Rubric-2018.docx.pdf
https://think.dasa.ncsu.edu/wp-content/uploads/sites/20/2018/05/11-Common-Rubric-2018.docx.pdf
https://think.dasa.ncsu.edu/reflection-survey/
https://think.dasa.ncsu.edu/reflection-survey/


over effort during test taking for more advanced students compared to incoming freshmen since 
there is not a grade motivator. 

The Common Rubric has the strength that it assesses the critical and creative thinking skills that 
we identified as outcomes we want our students to achieve since we tailored it specifically to our 
program. Unlike the CAT, this rubric is applied to work that students did as a part of their 
course, and so most are motivated to try their best because the assignment contributes to their 
class grade. Limitations of this rubric is that every assignment is different, and so we are not 
necessarily comparing apples to apples across all courses. Some assignments may have more 
room for critical and creative thinking than others (though faculty do specifically create 
assignments that require critical and creative thinking for their TH!NK courses), and although we 
hold required rubric norming sessions, scoring does have some subjectivity. 

 
Public Resources 

We are in the process of creating a series of publicly available resources based on the TH!NK 
initiative. 

TH!NK Database We just completed the creation of the searchable TH!NK database May 2018. 
This database contains activities and assignments created by TH!NK Faculty that target critical 
and creative thinking skills and self-reflection. The database is searchable by skill(s) practiced, 
discipline, time-frame of activity/assignment, and keywords. TH!NK Faculty are beginning to 
load their innovative activities and assignments. We hope and anticipate that the database will 
continue to grow over time. The database can be accessed 
at https://apps.dasa.ncsu.edu/think/public/index.php. It is free to search, but requires registration 
so that we can track usage. 

TH!NK Resource Sheets We have created stand-alone teaching-strategy resource sheets. The 
sheets are aimed to provide faculty (participating TH!NK Faculty or others) with helpful teaching 
strategies and activities for implementing more critical and creative thinking into the curriculum 
and classroom. Many of the resources included align with multiple stages of the critical and 
creative process, and the alignments are explicitly shown on each sheet. These sheets are 
freely available at https://think.dasa.ncsu.edu/teaching_strategies/.  

Workshop Slides Slides from the May TH!NK Institute are available 
at https://think.dasa.ncsu.edu/workshop-resources/.  While we like to make these available, it is 
important to understand that the TH!NK Institute is a dynamic event requiring participant 
engagement and so the workshop slides do not fully contain the experience and message of 
each session. 

Publications and Conference Proceedings 

The TH!NK community has been prolific in publishing their TH!NK-related scholarship of 
teaching and learning in both peer-reviewed journals and conference proceedings. A list of 
publications and conference proceedings is provided in Appendix B. 

This year, we hope to further expand the number of publications and conference presentations 
by providing travel awards and mentoring and peer support for those faculty who wish to 
disseminate their work but do not have experience in the scholarship of teaching and learning. 

  

https://apps.dasa.ncsu.edu/think/public/index.php
https://think.dasa.ncsu.edu/teaching_strategies/
https://think.dasa.ncsu.edu/workshop-resources/


Appendix A TH!NK Institute Agendas 

TH!NK Faculty Development Institute 
May 14, 15, 18    DH Hill Library Fishbowl Forum 
https://www.lib.ncsu.edu/spaces/fishbowl-forum 

   
Monday, May 14 (9 am – 5 pm) 
8:40   Coffee 
9:00   Welcome and introduction to TH!NK, faculty and student learning outcomes; introductions 
9:45   Icebreaker 
10:15    Introduction to the critical and creative process and the intellectual standards 

Self-reflective techniques 
Using the intellectual standards to assess information and arguments 

12:45 Lunch/experiences and lessons learned from TH!NK faculty 
2:00   Library elective  
3:00   Mapping existing class assignments and activities to critical and creative thinking process 
         (Fellow clusters)  
4:45   Daily reflection 
  
Tuesday, May 15 (9 am – 5 pm) 
8:40   Coffee 
9:00   Intellectual risk-taking 
10:00 Concept mapping/lotus blossom 
11:00      Divergent and convergent thinking strategies 
12:00 Lunch on your own 
1:00   Building community in the classroom 
2:00   Library elective  
3:00   Introduction to the common rubric and reflection of work 
4:45   Daily reflection 
  
Homework:  Select 1 assignment with explanation of work. Mark which items you could score on the 
rubric and whether it came from the work product or explanation of work. Try one of your assignments - 
are there reflective questions you could add (brainstorm an assignment if you don’t have an existing 
one)? 
  
Friday, May 18 (9 am – 5 pm) 
8:40   Coffee 
9:00  Synthesis matrix 
9:30    Critical thinking scenarios 
10:15      Case studies 
11:30 Working lunch 

Cluster Breakout: discuss homework, deliverables for August, questions, summer support 
network  

1:00 Database and resource sheets  
1:45   Discussion techniques/strategies  
2:45 Multi-modal thinking; integrating visual thinking 
3:45   Student learning outcome assessment/timeline 
4:45   Daily reflection  

https://www.lib.ncsu.edu/spaces/fishbowl-forum


TH!NK Faculty Development Workshop Agenda 
Aug 7 (9-5) and Aug 8 (9-noon) 

DH Hill Fishbowl Forum 
 
August 7 
9:00  Welcome - coffee provided 
9:15  Recap of August deliverables, reminder about agreements 
9:20  Break into groups of 5. Each faculty member presents 1) brief description of an activity to 
introduce the intellectual standards and 2) one activity where the standards will be used to evaluate works 
of others. Be sure to state how feedback will be provided to students (i.e. individual grading, peer eval, 
large group discussion, etc.) 3) one classroom activity or assignment that you will use in your course. 
Discussion/feedback. 
10:00 Come together, each group summarizes a few innovative ideas from their discussion. 
10:30  Break 
10:45  Break into groups of 5. Each faculty member presents a description of an activity that encourages 
self--reflection (outside of the final project). Be sure to state how/if feedback will be provided to students 
(i.e. individual grading, peer eval, large group discussion, etc.) Discussion/feedback. 
11:30  Come together, each group summarizes a few innovative ideas from their discussion. 
11:45  Reflection on new ideas/changes to your course based on morning discussions 
12:00  Lunch on your own 
1:15   Break into groups of 5. Each faculty member presents a BRIEF description of the 
activity/assignment(s) being scored using the common rubric. Discussion/feedback. 
2:00  Break (flexible time) 
2:15  Working session: Mapping your assignment to the rubric. Be sure to make note of how you will 
grade/assess/provide feedback for components of the project. Discussion/feedback for people who need 
help with gaps. 
3:15  Faculty Fellows will share a few particularly innovative ideas from clusters 
3:45 Assign rubric scoring 
4:00  Working session: rubric scoring for tomorrow or additional help on your assignment if needed 
 
August 8 
9:00  Welcome - coffee provided 
9:15  Assessment timeline (Samantha Rich and Tyler Townsend) 
9:45  Intro to data/rubric submission and rubric practice/norming (Samantha) 
11:15  Assessing community building in the classroom 
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Jeffries, SB. 2018. Taking Chances, Getting Messy, and Making Mistakes: Taking Cues from Ms. Frizzle 
to Teach Critical Thinking to Environmental First Year Students. Southeastern Biology Vol. 64. 

Frohock, B, S Winterrowd,and M Gallardo-Williams. 2017. #IHeartChemistryNCSU: free choice, content, 
and elements of science communication as the framework for an introductory organic chemistry project. 
Chemistry Education Research and Practice. DOI: DOI: 10.1039/C7RP00132K 

McLaughlin, A. and A. McGill. 2017. Explicitly Teaching Critical Thinking Skills in a History Course. 
Science & Education. doi:10.1007/s11191-017-9878-2 

Vila-Parrish, A., T.  Baldwin, L . Battestilli., H. Queen, J. Schmidt, and S. Carson. 2016. TH!NK: A 
Framework to Assess and Support Critical and Creative Thinking. ASEE Proceedings. 

Parks, L.D. A Journey to Develop a First-year Course in Critical Thinking. And the Learning Community it 
Created. Advam. In Physiol. Edu. http://blog.lifescitrc.org/pecop/ 3.7.2016 

Carson, S. 2015. Targeting critical thinking skills in a first-year undergraduate research course. JMBE. 16 
(2): 148-156. 

National and international conference proceedings and published abstracts 

Parks, LD. and J. Meitzen. 2018. Engaging Students in Authentic Research in Lab-based Courses 
Increases Student Competency in Applying the Scientific Method and Increases Collaboration Between 
Teaching and Research Faculty. Experimental Biology Conference, San Diego, CA April 21-25. 

Jeffries, SB. 2018. Taking Chances, Getting Messy, and Making Mistakes: Taking Cues from Ms. Frizzle 
to Teach Critical Thinking to Environmental First Year Students. Association of Southeastern Biologists 
meeting, Myrtle Beach, SC. 

Auten, A. Writing the Self: Implementing and Assessing Autoethnography. International Society for the 
Scholarship of Teaching and Learning. October 2016, Los Angeles, CA. 

Fyfe, P. Digital Pedagogy from Handwriting to Critical Making. SHORE Symposium (Supporting 
Humanities Online Research and Education), 2016. Purdue University, Lafayette, IN. 

Vila-Parrish, AR. April 2016. Advancando y Evaluando el Pensiamento Creativo and Critico en la Aula. 
Erasmus+ Visiting Scholar Program. University de Pais Vasco-Gipuzkoa. San Sebastian, Spain. 

Parks, LD and Lubischer, JL. 2016. The Formation of Student Learning Communities in a Life Science 
First-Year Course. FASEB. San Diego, CA. 

Carson, S, S Queen, and D Chapman. Advancing and Assessing Creative Thinking in the Classroom. Oct 
2015. 45th Annual Conference of the International Society for Exploring Teaching and Learning. 
Savannah, GA. 

Chapman, D, S Carson, and J Stanigar. Capturing Knowledge Creation and Formative Evaluation of 
Faculty Development Activities: New Learning and TH!NK. Oct 2015. 45th Annual Conference of the 
International Society for Exploring Teaching and Learning. Savannah, GA. 

Carson, S. Critical Thinking Scenarios Enhance Higher-order Cognitive Skills in a First-year 
Undergraduate Course. American Society for Microbiology Conference on Undergraduate Education. 
May 2015, Austin, TX. 

http://blog.lifescitrc.org/pecop/
https://think.dasa.ncsu.edu/wp-content/uploads/sites/20/2015/06/ASMCUE-Scenarios-Poster.pdf
https://think.dasa.ncsu.edu/wp-content/uploads/sites/20/2015/06/ASMCUE-Scenarios-Poster.pdf


Carson, S. Cultivating Critical and Creative Thinking in a First-year Undergraduate Research Course. 
Pre-ISSoTL CUR Symposium, October 2014, Quebec City. 

Carson, S, C Zelna, D Moore. QEP Implementation at a Large Research-Intensive Institution: 
Transitioning from Design to Execution. SACS-COC General Meeting, December 2014, Nashville, TE. 

Invited Talks 

Carson, S. 2017. Evaluation of REU Student Learning Outcomes. Biology Research Experiences for 
Undergraduates Principal Investigators Conference. Arlington, VA. 

Allen, J. Reflective Teaching and Learning Strategies in Foreign Language Education. Italian Language 
Program Teaching Orientation, 2016. Duke University, Durham, NC. 

Funding 

Parks, L. 2016. STEM Initiative Fund (HHMI) to develop new BIO 183 labs that incorporate more critical 
thinking and active learning. $24,200. 

https://think.dasa.ncsu.edu/wp-content/uploads/sites/20/2015/06/cultivating-critical-and-creative-thinking-in-first-year-research-course-poster.pdf

