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Critical thinking (CT) in Higher Education (HE)

§ CT is recognised as a desired learning outcome in HE and a valued 
competency at the workplace.

§ Many professional accreditation standards call for evidence of CT in young 
job applicants.

§ In response, scholars stress the importance of improved CT instruction in 
HE (Bays & Ralston, 2015) to prepare students for the workplace.

§ There has been much discussion on CT in the disciplines, such as in 
nursing, accountancy, engineering and health sciences education (Bailey 
et al., 2015; Latif et al, 2019; Sola et al, 2017; Weidman & Salisbury, 
2020).

§ The value of making CT explicit and visible in the curriculum (Alsaleh, 
2020; Bensley & Murtagh 2012; Hattie, 2009; 2017; Willingham, 2019)



Challenges

§ Measurement of students’ CT skills remain challenging; many 
grappling with issues on designing their own CT assessments.

§ The issue on whether teachers, during the process of a CT 
assessment, can reliably assess the level of a student’s CT 
(Quitadamo & Kurtz 2007). 

§ Quizzes tend to assess understanding/application of content rather 
than specific thinking skills.

§ Very few assessments addressed students’ low test-taking 
motivation in taking low-stakes assessments; student motivation 
could have a significant impact on test performance (Liu et al., 2016)



CT Frameworks and Models

§ Varied concepts and definitions of CT: generic set of skills (Ennis, 1992), 
discipline-specific processes (McPeck, 1981), the educational cognate of 
rationality (Siegel, 1988), the formation of good judgement (Lipman, 1991) and 
thinking that meets relevant standards or criteria of acceptability (Bailin & 
Siegel, 2003).

§ CT models and strategies – e.g., Bloom’s(1956) taxonomy of educational 
objectives; Toulmin’s (1958; 2003) model of argument; Facione’s (1990) The 
Delphi Report; Beyer’s (1995) evaluative thinking model; and Paul & Elder’s 
(2008;2020) CT framework 

§ King and Kitchener (1994) proposed stages of critical and reflective thinking. 
The goal is to help students achieve the higher stages of development of critical 
thinking as a result of their experiences. 

§ Kronholm (1996) provides an instructional model that helps students advance 
their critical thinking skills through seven phases of instruction and related 
activity. 



The Paul-Elder Framework (2019) 

Paul, R. & Elder, L. (2019). The Miniature Guide to Critical Thinking Concepts and Tools (8th ed.). Rowman & Littlefield Publishers.



Rationale and Purpose of Study

§ On-going investigation into using tutor-student jointly designed online 
quizzes as a self-assessment component and how they enhance CT 
learning outcomes of a module. This enquiry contributes to the gap 
in literature on assessing CT skills in the disciplines and partnership 
with students in instructional design.

§ RQ: How can we partner students in assessing their development of 
critical thinking skills in the disciplines?

§ Purpose: To describe how we created a learning environment to 
support the development of students' critical thinking (CT) skills. 
Specifically, we will illustrate how we utilized students’ peer review 
on written drafts to create CT quiz items. 



Methods



Critical Thinking and Communicating (CTC) module

§ University-wide compulsory module in discipline-specific programmes
§ Common CT framework: Paul-Elder
§ One module profile, i.e., same learning outcomes; but with instructional materials and 

assessments customised to each programme
§ Pharmaceutical Engineering (PHE) and Speech & Language Therapy (SLT)
§ Peer feedback from Assignment 3

§ PHE – technical report
§ SLT – critical review essay



Partnering students: Using peer feedback to develop 
CT quiz items



CT quiz items



CT quiz items



Post-quiz survey (based on WSU’s Guide to Rating Critical Thinking)



Post-quiz survey



Results and Discussion



Results of Quiz (PHE)

A B C

11/14 (78.6%) 2/14 (14.3%) 1/14 (0.07%)

Results of Quiz (SLT)

A B C

5/16 (31.3%) 3/16 (18.8%) 8/16 (50%)

Combined Results of Quiz (PHE + SLT)

A B C

16/30 (53.3%) 5/30 (16.7%) 9/30 (30%)



Results of Feedback Survey



Feedback from students

I have been able to use the critical thinking skills that i learned to help me in ny ethics 
discussions to consider all viewpoints, it has also helped me for design and innovation. I 
believe these skills are helpful even in my day to day life and the future.
I have learnt to analyse the articles I read using critical thinking and it enables me to apply 
the relevant knowledge to determine the depth, breadth, complexity and various 
perspectives that need to be covered.
It enables me to better analyse the articles that I read and ensure that I am not being biased 
and have explored the various complexities of the issue involved and their solutions.
Critical thinking allow us to apply the element of thoughts to the current pharmaceutical 
industries problems and make better interpretation of information given
I personally feel that having develop critical thinking skills, I've been able to think more 
clearly on what i read. It has helped me a lot when i reflect and understand different point of 
views. Rather than just reading things on the surface level, I now dig deeper and find the 
importance of the issue while ensuring the source are 1)relevant 2)fair 3)accurate



Feedback from students

As prospective Engineers, the majority of our role involves problem-solving. 
Instilling consciousness of the Paul-Elder framework has proved to provide 
guidance on the path towards an ideal solution.

A specific instance that I could share was a research experience project that I am 
currently involved in. The problem in question is that a certain substance is not 
dissociating well in a pool of fluid due to its restricted sinking speed/buoyancy. I 
have quite literally applied the intellectual standard of 'depth' to broaden the 
solution into a 3-dimensional spatial system instead of limiting it to the horizontal 
axis. One plausible solution would be to vary the buoyancy of the substance such 
that it would dissociate in all directions better.



Our Reflections
How can we partner students in assessing their development of critical 
thinking skills in the disciplines?

Differences in the administration of surveys: asynchronous at home vs in-class and time-
based

The challenge of selecting and "converting" students' peer review (comments/questions) 
into question stems and creating distractor items.
The question of motivating students to attempt ungraded quizzes. Perhaps integrating 
multimedia and gamification could increase their motivation levels.

Bridging the gap for students to continue practicing CT skills in their disciplines 
beyond "formal" CTC modules



Conclusion 



Recommendations

§ Adopt a ‘Community of Inquiry’ (COI) approach - encourages students to 
explore issues and experiences dialogically and critically (Sharp, 2004).

§ Through reading stimulus material and vocalising their thoughts together in 
a collaborative setting, students develop their own specific thinking 
competencies and dispositions (Teoh, 2008).

§ Explicit integration of a (curated) conceptual framework of CT “tools” in 
instruction and learning activities to make developing CT skills explicit and 
visible (Patel, 2021)

§ Redesigned Peer Review Form to show original and revised write-up. 
Include a checklist of critical thinking tools, eg. EoTs or ISs considered in 
the feedback.

§ Use of digital tools - exercise conducted collaboratively online on shared 
documents.



Implications and Conclusion

§ Usefulness of study: continual development of CT skills in students’ 
disciplines 

§ All faculty to emphasize CT – explicit and visible – i.e., not just within 
one subject/module

§ Future research: partnership with students to be more intentional
§ Investigate the efficacy of the tutor-student partnership in designing 

online quizzes to develop students' critical thinking skills in the 
disciplines.

§ Repository of quiz items, assessing students’ application of CT skills in 
the disciplines

§ Moving from a one-off intervention to a more pervasive and intentional 
integration of CT skills that transcends subjects, courses and disciplines



Thank You 
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