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LIST OF DEFINITIONS AND TERMINOLOGY 
___________________________________________________________________________ 
 
 
Analysis: “Analytical reasoning skills enable people to identify assumptions, reasons and 

claims, and to examine how they interact in the formation of arguments. We use analysis to 

gather information from charts, graphs, diagrams, spoken language and documents. People 

with strong analytical skills attend to patterns and to details. They identify the elements of a 

situation and determine how those parts interact. Strong interpretation skills can support high 

quality analysis by providing insights into the significance of what a person is saying or what 

something means” (Insight Assessment 2016:online). 

 

Clinical reasoning: Clinical reasoning is the thinking and decision-making process used 

during examination and management of a patient (Huhn, Black, Jensen & Deutsch 2013:26). 

 

Clinical year: The timeframe from the start to the end of the clinical rotations (February to 

September) in one year. 

 

Critical thinking: Critical-thinking (CT) is defined by the National Council for Excellence in 

Critical Thinking Instruction (Scriven & Paul 1987; cited by Howard, Tang and Austin 

2015:134) as,  

 

the intellectually disciplined process of actively and skilfully conceptualizing, applying, 

analyzing, synthesizing or evaluating information gathered from, or generated by, 

observation, experience, reflection, reasoning, or communication, as a guide to belief 

and action. In its exemplary form, it is based on universal intellectual values that 

transcend subject matter divisions: clarity, accuracy, precision, consistency, 

relevance, sound evidence, good reasons, depth, breadth, and fairness.  

 

CT is defined by Peter Facione (1990:2) as, “purposeful, self-regulatory judgment that results 

in interpretation, analysis, and inference, as well as explanation of the evidential, conceptual, 

methodological, criteriological, or contextual considerations upon which judgment is made”. 

Thus, CT can also be defined as ‘‘clinical decision making, critical judgment and diagnostic 

judgment’’ (Brudvig, Dirkes, Dutta & Rane 2013:12), or a “process of purposeful, self-

regulatory judgement. This process gives reasoned consideration to evidence, contexts, 

conceptualizations, methods and criteria” (Facione & Facione 2008:2). CT is defined by 
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Watson and Glaser (2011:3) as, “the ability to identify and analyse problems, as well as seek 

and evaluate relevant information in order to reach an appropriate conclusion”. Facione and 

Facione (2008:2) describe CT, specifically in health sciences, as, “the process we use to make 

a judgment about what to believe and what to do about symptoms our patient is presenting 

for diagnosis and treatment”. The Association of American Colleges and Universities (AAC&U, 

2011) defines CT as “a habit of mind characterised by the comprehensive exploration of issues, 

ideas, artefacts, and events before accepting or formulating an opinion or conclusion”. For 

health professionals to make the quick decisions that are needed, CT skills have to be a habit 

of mind. This habit will improve the process of clinical reasoning, leading to improved patient 

care. This definition has been identified as the benchmark for the development of CT in 

students at the University of the Free State; therefore, it will be the guiding definition for this 

research (Strydom & Oosthuizen 2019).  

 

Deduction: “Decision making in precisely defined contexts where rules, operating conditions, 

core beliefs, values, policies, principles, procedures and terminology completely determine the 

outcome depends on strong deductive reasoning skills. Deductive reasoning moves with 

exacting precision from the assumed truth of a set of beliefs to a conclusion which cannot be 

false if those beliefs are true. Deductive validity is rigorously logical and clear-cut.  Deductive 

validity leaves no room for uncertainty, unless one alters the meanings of words or the 

grammar of the language” (Insight Assessment 2016:online). 

 

Evaluation: “Evaluative reasoning skills enable us to assess the credibility of sources of 

information and the claims they make.  We use these skills to determine the strength or 

weakness of arguments.  Applying evaluation skills, we can judge the quality of analyses, 

interpretations, explanations, inferences, options, opinions, beliefs, ideas, proposals, and 

decisions.  Strong explanation skills can support high-quality evaluation by providing the 

evidence, reasons, methods, criteria, or assumptions behind the claims made and the 

conclusions reached” (Insight Assessment 2016:online). 

 

Explanation: “Explanatory reasoning skills, when exercised prior to making a final decision 

about what to believe or what to do, enable us to describe the evidence, reasons, methods, 

assumptions, standards or rationale for those decisions, opinions, beliefs and conclusions.  

Strong explanatory skills enable people to discover, to test and to articulate the reasons for 

beliefs, events, actions and decisions” (Insight Assessment 2016:online). 

 



xiv 
 

Inference: “Inference skills enable us to draw conclusions from reasons and evidence. We 

use inference when we offer thoughtful suggestions and hypotheses. Inference skills indicate 

the necessary or the very probable consequences of a given set of facts and conditions.  

Conclusions, hypotheses, recommendations or decisions that are based on faulty analyses, 

misinformation, bad data or biased evaluations can turn out to be mistaken, even if they have 

been reached using excellent inference skills” (Insight Assessment 2016:online). 

 

Interpretation: “Interpretative skills are used to determine the precise meaning and 

significance of a message or signal, whether it is a gesture, sign, set of data, written or spoken 

words, diagram, icon, chart or graph. Correct interpretation depends on understanding the 

message in its context and in terms of who sent it, and for what purpose.  Interpretation 

includes clarifying what something or someone means, grouping or categorizing information, 

and determining the significance of a message” (Insight Assessment 2016:online). 

 

Wiki: “Type of website that allows the users to create and edit content using their web 

browsers” (Snodgrass 2011:563). 
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SUMMARY 
___________________________________________________________________________ 
 
 
Keywords: Critical-thinking skills, Thinking Skills Assessment (TSA), 

Undergraduate allied health professions students, Graduate attributes 

 

In the health professional’s world, decisions have to be made in an instant, and because these 

decisions influence the lives of the patients that health care professionals treat – wrong 

decisions can be fatal. These decisions need to be based on solid knowledge and have to be 

adapted to the patients or the situations and, in order to make unique, knowledge-based 

decisions, the health care professional must apply critical reasoning. Decision-making is 

dependent on inductive and deductive reasoning processes, and critical thinking (CT) has been 

found to be one part of the clinical reasoning process (Vendrely 2005:55). Watson and Glaser 

(2011:3) define CT as “the ability to identify and analyse problems, as well as seek and 

evaluate relevant information in order to reach the appropriate conclusion”. By entrusting 

allied health professions (AHP) students with higher-order thinking skills and the ability to 

make sound clinical decisions, students are provided with the tools they need to be successful 

in their careers.  

 

CT forms part of the exit-level requirements for AHP, for example, physiotherapists need to 

work autonomously and in interdisciplinary teams, and have to demonstrate accountability. In 

turn, occupational therapists should be able to use basic science, social science and arts, as 

well as information technology, effectively and critically (Velde, Wittman & Vos 2006:49). A 

curriculum usually combines didactic learning and clinical placements, to ensure a competent 

practitioner that applies CT skills (Reed 2014:1). However, no CT skills tests are currently 

administered at the University of the Free State (UFS) to test the actual level of critical thinking 

of undergraduate AHP students.  

 

Worldwide, a few tests exist that test CT skills at different levels of education, from school to 

postgraduate level. The only research articles that could be found in relation to testing CT 

skills in AHP used the California Critical-thinking skills Test (CCTST), the California Critical 

Thinking Disposition Inventory (CCTDI), the Health Sciences Reasoning Test (HSRT) and the 

Watson-Glaser™ Critical Thinking Appraisal (W-GCTA). Most of these tests only test the CT 

skills of Master’s and PhD-level students, with a select few including undergraduate students. 

The research that was found did not indicate that one test was superior, but suggests that a 
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test of which the questions could be adjusted to a particular health profession would give a 

better indication of CT skills (Ennis 1996:174; Velde et al. 2006:58). These CT skills tests are 

all quite costly to apply, and this led the researcher to search for alternative CT tests, and to 

investigate whether any other universities, in South Africa and beyond, use CT skills tests.  

 

The University of Cambridge developed the Thinking Skills Assessment (TSA) test for 

admission testing of CT and problem-solving skills, to assess the applicants’ suitability for their 

chosen course (Admission Testing Services 2016:2). Other universities that use the same test 

for admission are Oxford University and University College London. A free online TSA specimen 

test is available, for applicants to complete to prepare for the TSA test. The TSA tests the 

following abilities: Summarising the main conclusion, drawing a conclusion, identifying an 

assumption, assessing the impact of additional evidence, detecting reasoning errors, matching 

arguments and applying principles. 

 

The aim of this study was to determine the CT skills that undergraduate AHP students at the 

UFS, possess in their clinical rotation years, and to determine if these skills change over a 

period of one clinical rotation year of study. Secondly, the type of activities that lecturers in 

the different departments in the School for Allied Health Professions (SAHP), excluding the 

Department of Exercise and Sport Science, use to develop CT skills in their undergraduate 

students was investigated in this study.  

 

This study was conducted in the field of health professions education. The study is 

interdisciplinary, as it forms a bridge between health professions education and allied health 

education.  

 

This study consisted of two parts. Part 1 was a quantitative research study that was 

experimental in nature, with a one-group pretest-posttest design. A literature study was done 

to conceptualise and contextualise CT skills and determine the CT skills in undergraduate AHP 

students. A CT skills test (TSA-Modified) was used to test the CT skills of undergraduate AHP 

students who were at the point of completing their third and fourth years of study in 2018. 

The TSA-Modified was completed at the beginning and end of one year, to determine if 

changes had taken place in CT skills over this period. Part 2 was a descriptive study, using a 

self-constructed questionnaire to investigate the types of teaching activities lecturers in the 

different departments of the SAHP employed to develop CT skills in their students. The data 
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gathered in this study can be used for further research by the researcher to determine the 

need for and feasibility of a CT skills test for undergraduate AHP students at the UFS.  

 

Part 1 included a target population of 227 undergraduate allied health professions students at 

the University of the Free State, of whom 136 completed the pretest, but only 106 completed 

the pretest and posttest, and who were consequently included in the study (55,5% and 43,3% 

response rates respectively). This study found no statistically significant development of 

overall CT skills over the study period. Interestingly, occupational therapy students showed a 

statistically significant difference in median test scores compared to the other groups, though 

this finding needs further investigation. This study highlights the need for more extensive 

research on the CT skills of different health care professionals, to build a stronger foundation 

regarding thinking, and to improve clinical reasoning skills, which could lead to better patient 

care 

 

Part 2 of this study include lecturers in four of the departments (Physiotherapy, 

Occupational Therapy, Nutrition and Dietetics, and Optometry) of the SAHP at the UFS 

completed a self-designed questionnaire, to determine which strategies they used to 

develop students’ CT skills. A response rate of 60% of the target population was achieved. 

Lecturers indicated problem-based learning and experiential learning as the teaching 

strategies applied most often to develop CT skills. This study identified how these strategies 

were scaffolded in 2018 in the four curricula of the different allied health professions 

disciplines to develop well-rounded graduates who engage in CT. 

 

This research study will provide feedback to the SAHP about the CT skills of its undergraduate 

AHP students in their clinical rotation years, and make recommendations, if necessary, about 

incorporating CT skills in the different departments’ teaching methods, to improve the level of 

CT skills in undergraduate students. This dissertation contains information about the research 

study, including the research design and methodology. 
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CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH 

PROFESSIONS STUDENTS IN THE CLINICAL ROTATION YEARS AT THE 

UNIVERSITY OF THE FREE STATE 

 

CHAPTER 1 

OVERVIEW AND ORIENTATION TO THE STUDY 

This section will present the overview and orientation to the study. 

 

1.1 INTRODUCTION 

 

The focus of this research project entailed an in-depth study in two parts; the first part was 

to determine the critical-thinking (CT) skills of undergraduate allied health professions 

(AHP) students in the clinical rotation years at the University of the Free State (UFS). This 

was done by administering a CT skills test, the Thinking Skills Assessment (TSA), 2015 

version of the specimen test, for each undergraduate in the third and fourth years of study 

during a timeframe of one clinical year. This test was done at the beginning (pretest in 

January/February) and end (posttest in September/October) of the year 2018. The score 

of each individual student in the first test was compared to that of the second, to determine 

if any change in CT had taken place in the specific undergraduate student in that specific 

year. In this study, the researcher set out to determine if CT skills improve in undergraduate 

AHP students during the clinical rotation years. 

 

The second part of this study investigated the type of teaching strategies used by lecturers 

in the different departments of the School for Allied Health Professions (SAHP) to develop 

CT of undergraduate students in the different years of study. This part of the study was 

only done at the end of the year (2018), to determine what strategies the lecturing staff 

had used to improve the CT of the students in the specific year, and if different teaching 

strategies where incorporated for different year groups to enhance CT skills. This 

information could assist in determining if teaching strategies are scaffolded in the 

curriculum.  

 

In the world of a health professional, decisions have to be made in an instant and, because 

these decisions influence the lives of patients, mistakes can lead to fatalities. These 

decisions need to be based on solid knowledge and have to be adapted to patients or 
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situations. In order to make unique, knowledge-based decisions, the health care 

professional must apply clinical reasoning. By entrusting AHP students with foundational 

thinking skills, students are given the ability to make sound clinical decisions using higher-

order thinking. This gives students the tools they need to be successful in their careers 

(Reale, Riche, Witt, Baker, & Peeters 2018:828). The aim of this chapter is to orient the 

reader to the research that was conducted for this study. 

 

1.2 BACKGROUND TO THE RESEARCH PROBLEM 

 

Research into CT skills has been conducted by various fields, and many publications are 

available on the topic. Though much has been written on CT, especially in nursing, the 

researcher found few studies on the evaluation/testing of CT skills of undergraduate AHP 

students. A few studies have been done in each individual profession, but only two had an 

interdisciplinary approach to AHP (Sharp, Reynolds & Keisha 2013:1; Vogel, Geelhoed, Grice 

& Murphy 2009:152). Sharp et al. (2013:1) included a wide variety of AHP, but not any 

profession that currently forms part of the SAHP at the UFS. Vogel et al. (2009:152) included 

occupational therapy (OT) and physiotherapy (PT) students, but the population was small 

(n=50) and consisted of only Master’s students.  

 

CT skills, to date, have not been tested in any form, except for the use of Bloom’s taxonomy 

in written test and examinations, at the SAHP of the UFS. Furthermore, at the time of 

writing, no research had been done to determine if the CT skills of students changed during 

the clinical rotation years of study in the field of AHP. Figure 1.1 gives a schematic overview 

of the background to the research problem. 

 

Source: Compiled by the researcher (Louw 2019) 
Figure 1.1: Schematic overview of the background to the research problem 
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1.2.1 Definitions of critical thinking  

 

CT is defined by the National Council for Excellence in Critical Thinking Instruction (Scriven 

& Paul 1987:online) as,  

 

the intellectually disciplined process of actively and skilfully conceptualizing, 

applying, analyzing, synthesizing or evaluating information gathered from, or 

generated by, observation, experience, reflection, reasoning, or communication, 

as a guide to belief and action. In its exemplary form, it is based on universal 

intellectual values that transcend subject matter divisions: clarity, accuracy, 

precision, consistency, relevance, sound evidence, good reasons, depth, breadth, 

and fairness  

 

Peter Facione (1991:2) and an expert panel derived consensus regarding the definition of 

CT as, “purposeful, self-regulatory judgment that results in interpretation, analysis, 

evaluation and inference, as well as explanation of the evidential, conceptual, 

methodological, criteriological, or contextual considerations upon which judgment is based”. 

The definition of CT has been evolving since Socrates (Saeger 2014:24) and Dewey  

(Sharples, Oxman, Mahtani, Chalmers, Oliver, Collins, Austvoll-Dahlgren & Hoffmann 

2017:1), and is still evolving; some researchers have even stated that each profession 

should have a discipline-specific definition for CT (Thonney & Montgomery 2019:175).  

The Association of American Colleges and Universities defines CT as “a habit of mind 

characterized by the comprehensive exploration of issues, ideas, artifacts, and events 

before accepting or formulating an opinion or conclusion” (AAC&U 2011:1). This definition 

of CT will be used as preference in this dissertation, as this definition has been identified 

as the benchmark for the development of CT at the UFS (cf. Chapter 2) for student success 

(Strydom & Oosthuizen 2019:4). 

Agreeing on a definition of CT is not a simple matter, due to the literature originating from 

three different disciplines, namely, philosophy, cognitive psychology and education 

(Thonney & Montgomery 2019:170). In this dissertation, the approach to the definition will 

be focused on the field of education. The education approach was introduced by John 

Dewey in the early 1900s, from which Benjamin Bloom developed a taxonomy of 

information processing skills (Thonney & Montgomery 2019:170). 
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1.2.1.1 Bloom’s taxonomy 

 

Bloom’s taxonomy was designed by Benjamin Bloom in 1956 to assist educators to assess 

and determine teaching and learning objectives. Bloom’s taxonomy includes six levels in 

the cognitive domain: knowledge, comprehension, application, analysis, synthesis and 

evaluation (Aviles 2000:3-4; Zaidi, Grob, Monrad, Kurtz, Tai, Ahmed, Gruppen & Santen 

2018:856). The upper three levels of Bloom’s taxonomy of educational objectives (cf. Figure 

1.2) are generally considered to involve CT, however, these levels are interdependent 

regarding CT (Duron, Limbach & Waugh 2006:161). Forrester (2008:102) states that “both 

evaluation and synthesis depend on analysis, evaluation requires a comparison while 

synthesis requires re-arranging”, while Ennis (1993:179) describes this interdependence as 

follows: “although synthesis and evaluation generally do require analysis, analysis generally 

requires synthesis and evaluation”. Figure 1.2 gives a schematic overview of Bloom’s 

taxonomy and where critical thinking fits into the higher-order cognitive domains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Compiled by the researcher (Louw 2019) from Aviles (2000:3-4); Duron et al. 
(2006:160); Dwyer (2017:13); Forrester (2008:102) 
Figure 1.2: Critical thinking and Bloom’s taxonomy 
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It is expected of students to be able to function on all six levels of thinking, and critical 

thinkers should be able to function at the highest level. Creative thinking (“evaluation” in 

the revised Bloom’s taxonomy) and CT are considered “two sides of the same coin”, thereby 

demanding a student-centred approach to learning and inspiring independent thinkers 

(Forrester 2008:100; Thomas 2011:28). Students benefit the most from applying the skills 

in the upper levels of Bloom’s taxonomy, and lecturers are responsible for providing 

sufficient opportunities for students to master these skills (Duron et al. 2006:161). 

 

Bloom’s taxonomy was revised in 2001 by Anderson and Krathwohl; they updated the 

taxonomy from one dimension to a two-dimensional framework, which includes knowledge 

and cognitive processes. Synthesis was also renamed “create” in this taxonomy and it 

switched places with evaluation. All the other category names were also changed from 

nouns to verbs (Krathwohl 2002:214-218). 

Bloom’s taxonomy is used by various departments at the UFS for written testing and 

examination purposes, and students are tested on increasingly higher percentages of 

higher-order skills as they progress from first to fourth year (cf. Figure 1.3). It should be 

noted that Bloom’s taxonomy can be applied to all walks of life, and not just later years of 

study.  In the fourth year, more emphasis is placed on “analysing” and “synthesising” 

knowledge in practice. Guiding students through this process, which involves progression 

from “knowledge” (i.e., remembering facts) to “application” to “analysing and synthesising”, 

requires lecturers to apply teaching strategies that involve CT skills. 

Source: Compiled by the researcher (Louw 2017) from Department of Physiotherapy 
(2019:69-73) 
Figure 1.3: Department of Physiotherapy’s approach to the testing of 
knowledge and insight in relation to Bloom’s taxonomy 
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1.2.2 Cognitive skills and subskills of critical thinking 

 

The American Philosophical Association Delphi Report reports that consensus was achieved 

by an interactive panel of 46 experts about the nature of CT (Facione 1990:12). The panel 

concluded that CT consists of six cognitive skills and subskills (cf. Table 1.1). This expert 

panel defined CT as the “process of purposeful, self-regulatory judgement. This process 

gives reasoned consideration to evidence, contexts, conceptualizations, methods and 

criteria” (Facione & Facione 2008:2).  

 

Table 1.1: Cognitive skills and subskills 

 

Source: Facione (1990:12) 
 

Thonney and Mongomery (2019:175) suggest that it should be considered that different 

professions have different dimensions of thinking, with some levels are higher or lower for 

different professions. Furthermore, to have a positive impact on student learning, 

instructional approaches should be adjusted for the different dimensions. Research 

indicates that physiotherapy students score higher on the subscales of deduction than on 

the other subscales (Bartlett & Cox 2002:64; Brudvig, Mattson, & Guarino 2015:9; Brudvig, 

Mattson & Guarino 2016:7; Huhn, Black, Jensen, & Deutsch 2013:26), induction (Brudvig 

et al. 2015:9; Brudvig et al. 2016:7; Huhn, Black, Jensen, & Deutsch 2011:184), evaluation 

(Huhn et al. 2011:184) and analysis (Huhn et al. 2013:26). When tested on the California 

Critical Thinking Skills Test (CCTST), OT students scored statistically significantly higher on 

the subscales for evaluation, inductive and deductive reasoning, compared to the other 

subscales (Coker 2010:283). Optometry students did not achieve significant scores on any 

subscales (Elam 2001:265); this finding was also reported by Vendrely (2005:57) for 

Master’s level physiotherapy students. Registered dieticians were found to have strong 

inductive, explanation, analysis and inference CT sub-skills (Goodman, Redmond, Elia, 
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Harris, Augustine & Hand 2018:2351). In biomedical sciences, analysis and evaluation 

where found to be the most common skills (Puig, Blanco-Anaya, Bargiela, & Crujeiras-Pérez 

2019:866). 

 

1.2.3 Clinical reasoning versus critical thinking 

 

Clinical reasoning is a “complex mechanism, within the domains of a professions expertise 

that makes use of basic scientific knowledge, clinical competence, ability to self-reflect and 

critical thinking skills” (Huhn et al. 2013:26). In health care education, clinical reasoning, 

CT, and clinical judgment are sometimes, wrongly, used to mean the same, and doing so 

could lead to confusion (Faucher 2011:141). Clinical reasoning is described as a “non-linear 

problem solving process that is influenced by models of practice” (Gilliland & Wainwright 

2017:500). Clinical reasoning involves contextual factors (health and life circumstances, 

emotional and social factors and clinical skills and experience) and cognitive factors, which 

include judgement, reflection and CT (Huhn et al. 2011:181). In summary, clinical reasoning 

is “the thinking and decision-making of a health care provider in clinical practice” 

(Christensen & Nordstrom 2013:183-199; Furze, Black, Hoffman, Barr, Cochran & Jensen 

2015:22) or, stated simply, the application of CT skills (LaMartina & Ward-Smith 2014:156). 

As to where CT actually fits into clinical reasoning, it can be considered as a cognitive 

component of the clinical reasoning process and does not involve judgement or reflection 

(Huhn et al. 2011:181). CT skills involve inductive and deductive reasoning, as well as 

evaluation and analysis (Furze et al. 2015:23). A practitioner needs to use higher-order 

thinking skills to link knowledge with experience in order to provide patient-specific care 

(Velde, Wittman & Vos 2006:57). Didactic learning (Huhn et al. 2013:29), clinical rotations 

(Hunter, Pitt, Croce, & Roche 2014:814), or both (Bartlett & Cox 2002:68) have been proven 

to facilitate the development of CT skills, thus, undergraduate students of the SAHP at the 

UFS in their third and fourth years were included in this study, due to the fact that they 

start working in clinical settings in these years.  

 

CT is considered as the foundation of thinking and a precursor for clinical reasoning; clinical 

reasoning is complex thinking that is built upon foundational thinking. As CT is considered 

a “habit of mind” (cf. Figure 1.4), it involves the interpretation and analysis of knowledge 

that, then, leads to evaluation or judgment (clinical reasoning). 
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Source: Lane and Stone (2006:391); Marzano, Pickering, & McTighe (1993:4) ; Peeters 
and Boddu (2016:272); Reale et al. (2018:827) 
Figure 1.4: Cognitive framework for cognitive abilities, including critical 
thinking 

 

Habits of mind are described by Costa and Kallick (2000, cited by Peeters, Zitko & Schmude 

2016:1) as a set of behaviours that intellectuals exhibit when they are challenged by 

problems that cannot be resolved immediately. CT is embedded within habits of mind, but 

it should be noted that it is not mentioned by Costa and Kallick as a single habit. The 16 

habits of mind of Costa and Kallick (2000) are listed in Table 1.2. These habits of mind are 

needed to form the foundation of thinking, upon which complex thinking is built to assist in 

problem-solving and decision-making (Peeters et al. 2016:4-5). 

 

The framework presented in Figure 1.4 illustrates the progression of cognitive skills that is 

needed for the development of undergraduate AHP students, and it indicates the 

importance of CT for the development of students.  
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Table 1.2: List of the 16 habits of mind 

1 .                      Persisting 9. Thinking and communicating with 
clarity and precision 

2. Managing impulsivity 10. Gathering data through all senses 

3. Listening with understanding and 
empathy 

11. Creating, imaging, innovating 

4. Thinking in a flexible way 12. Responding with wonderment and 
awe 

5. Thinking about thinking 

(metacognition) 

13. Taking responsible risks 

6. Striving for accuracy 14. Finding humour 

7. Questioning and posing problems 15. Thinking interdependently 

8. Applying past knowledge to new  

situations 

16. Remaining open to continuous  

learning 

Source: Costa and Kallick (2000, cited by Peeters et al. 2016:2) 

 

1.2.4 Critical-thinking skills tests  

 

Several tests have been validated and are available to test CT skills. Two of these are the 

Watson-Glaser™ Critical Thinking Appraisal (W-GCTA), and CCTST. However, these two 

tests report conflicting findings for physiotherapy students (Brudvig, Dirkes, Dutta & Rane 

2013:14; Vendrely 2005:55), possibly because these questionnaires were not designed 

specifically to test health science professionals (Huhn et al. 2011:181; Vendrely 2005:58). 

The Health Sciences Reasoning Test (HSRT) was designed by Peter Facione in 1994 – he 

also designed the CCTST. The questions on the HSRT are formulated in a health sciences 

context, thus, making it an effective and applicable test to measure CT skills of 

undergraduate AHP students (Huhn et al. 2013:29-30). This claim was contradicted by a 

study that found that the HSRT did not appear responsive to change in CT skills in health 

professions; however, it should be noted that physiotherapy and occupational therapy 

students were not included in the results of the longitudinal studies included with regard to 

the HSRT (Reale et al. 2018:830). Carter, Creedy and Sidebotham (2015:864) report that 

60% of studies that utilised one of the four standardised, commercially available CT 

measures (CCTST, HSRT, WGCTA, CCDTI) could not consistently repeat reliability and 

validity results. An extensive search for articles on assessment of CT skills and valid tools 

to test CT in AHP students yielded only a few articles, and most research was in the field 

of physiotherapy (cf. Table 1.3). 
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Table 1.3: Review of available research on critical thinking testing in allied health professions 

Test Study Population Country Statistically significant Timeframe 
California 
Critical 
Thinking 
Skills Test 
(CCTST) 

Bartlett & Cox (2002) 28 PT 2nd year students (of a three-
year undergraduate programme) 

Canada  YES, on total scores and all subscales (with 
deduction the highest) 

1 year 

Coker (2010) 25 OT students  South Carolina, 
USA 

YES 3 semesters 

Denial (2008) 36 OPTOM students in 4th year USA NO, though found a correlation between CT 
skills and clinical experience. 

1 year 

Domenech and Watkins 
(2015) 

68 first year Doctoral PT students Texas, USA Students below national average Only tested on 
entering 
programme 

Elam (2001) 1st and 3rd year OPTOM students USA NO for class level and gender Only tested once 

Velde et al. (2006) 64 senior-level OT students USA NO 15 weeks 

Vendrely (2005) 42 entry-level Master’s PT students USA  NO, but a positive development of CT skills 27 months 

Wessel and Williams 
(2004) 

PT students in Year one (n=50) and 
two (n=44) of Master’s programme 

Canada NO major change in CT abilities 8 months 

Wilson (2000) 54 first-year PT students USA NO (found CCTST to be inappropriate for 
health professionals) 

1 year 

Zettergen and Beckett 
(2004) 

200 Master’s PT students (3-5th years) USA YES, between 3rd and 5th year and between 
4th and 5th year 

Only tested 1x  

Health 
Science 
Reasoning 
Test (HSRT) 

Brudvig et al. (2015) 18 post-Master’s PT students Indian nationals 
studying in the 
USA 

YES 1 year 

Brudvig et al. (2016) 61 entry-level Doctoral PT students USA YES 2 and a half years 

Goodman et al. (2018) 19 registered, experienced dieticians USA Found a strong CT ability No timeframe 
indicated 

Huhn et al. (2011) 79 entry-level Doctoral PT students at 
two institutions 

USA YES, between experts and novice CT skills Only tested with 
admission to 
programme 

Huhn et al. (2013) 63 Doctoral PTS students at 2 
institutions 

USA YES, higher in subscales of deduction and 
analysis. 

3 times from entry 
to exit of 
programme 

Sharp et al. (2013) 57 allied health professions students 
(cytotechnology, dental hygiene, HIIM, 
medical technology) 

USA YES based on programme type Only tested once 1
0

1
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Test Study Population Country Statistically significant Timeframe 

Watson-
Glaser 
critical 
thinking 
assessment 
(WGCTA) 

Slaughter, Brown, 
Gardner, Perritt (1989) 

31 first-year PT students USA NO, but found students had a high CT ability 4 weeks  

Vogel et al. (2009) 50  OT students and PT students in 
first year of Master’s degree 

Texas, USA OT = YES, significant increase 
PT = NO 
(no significant difference between OT and PT) 

20 months 

Wessel and Williams 
(2004) 

PT students in Year one (n=50) & two 
(n=44) of Master’s programme 

Canada NO major change in CT abilities 8 months 

Wilson (2000) 54 first-year PT students USA NO (Found WGCTA was not appropriate for 

health professionals) 

1 year 

Diagnostic 
Thinking 
Inventory 
(DTI)  

Keiller and Hanekom 
(2014) 

Two cohorts (n=14 & n=24) of 4th year 
students 

South Africa NO 1 year 

Student self-
reports 

Crabtree (2001) 
Self-assessment of 
learning and 
Participation (SALP) 

9 post-professional Doctoral OT 
students 

USA Positive experience of learning through 
discussion, found positive engagement in CT 

9 weeks 

Ikiugu and Rosso 
(2003) 

30 graduate class OT students USA Developed an understanding of connection 
between theory and practice. Students 
believed that CT skills improved significantly. 

No timeframe 
indicated 

NOTE: HIIM = Health informatics and information management; OT = Occupational Therapy; OPTOM = Optometry; PT= Physiotherapy  

Source: Compiled by the researcher (Louw 2019) 
 

1
1

1
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Only six studies testing CT skills in undergraduate AHP students were found at the time this 

dissertation was being written (cf. Table 1.3). The results were that health professions 

students have a higher level of CT skills than the average population (Goodman et al. 

2018:2351; Slaughter et al. 1989:445; Velde et al. 2006:56; Vendrely 2005:57; Wessel & 

Williams 2004:86). It is interesting that only one of the six studies indicated a significant 

change in the results regarding the total score and the subscales, however, this study had 

a very small sample (Bartlett & Cox 2002:64). One study using a pretest-posttest was found; 

that had been done in South Africa, with fourth-year physiotherapy students using the 

Diagnostic Thinking Inventory (DTI) (Keiller & Hanekom 2014:8). The DTI was, however, 

developed to test complex thinking or clinical reasoning skills, and not CT skills, specifically 

(Hamzeh, Madi, & Hensman 2016:e169; Peeters, Zitko & Schmude et al. 2016:3). A study 

by Domenech and Watkins (2015:199) contradict these findings, and state that their 

population had moderate CT skills.  

 

The University of Cambridge developed the TSA to test CT and problem-solving skills for 

admission testing, to assess applicants’ suitability for their chosen course (Admission 

Testing Services 2016:2). Due to the financial implications of the CCDTI, CCTST, HSRT and 

W-GCTA, the TSA was found to be the most feasible test to use in this study. 

 

1.2.5 Health, allied health and rehabilitation sciences studies in South Africa 

 

AHP are “involved with the delivery of health or related services pertaining to the 

identification, evaluation and prevention of diseases and disorders; dietary and nutrition 

services; rehabilitation and health system management, among others” (Association of 

Schools of Allied Health Professions 2018:online). The Allied Health Professions Council of 

South Africa (AHPCSA) consists of a variety of professional boards, for example, Chinese 

medicine, aromatherapy, therapeutic massage therapy, therapeutic reflexology, 

chiropractic and osteopathy (AHPCSA n.d.:online). In contrast, the Association of Schools 

of Allied Health, in America,  covers professions such as audiology, cytotechnology, dental 

hygiene, dietetics, occupational therapy, physical therapy, radiography, respiratory therapy 

and speech-language pathology (Association of Schools of Allied Health Professions  

2018:online). Allied health professionals in Australia include similar professions, stating that 

AHP are “all health professionals who are not doctors, dentists or nurses” (HealthTimes 

2017:online; Smith & Pilling 2007:265). This indicates that AHP have a different meaning 

in different settings across South Africa and globally, but at UFS it only includes five different 

cohorts (cf. 1.2.5.1).  
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A number of universities in South Africa offer courses in nutrition and dietetics, occupational 

therapy, optometry and physiotherapy. Most of these professions fall under similar school 

names, with the exception of the UFS (cf. Table 1.4). It should be noted that the UFS is in 

the process of changing the name of the SAHP, to correspond with the other universities in 

South Africa. Worldwide, these professions in the SAHP fall into similar schools/faculties or 

departments.  

 

The Health Professions Council of South Africa (HPCSA 2016:2, Booklet 1) requires 

undergraduate health professions students to work autonomously, which requires the 

student to consider all aspects of a patient’s health by analysing information critically, then 

applying techniques that have been adapted for the working environment, and making 

informed decisions. Autonomy and evidence-based decision-making skills are just some of 

the undergraduate requirements set by South African Qualification Authority (SAQA) that 

involve clinical reasoning skills and, in particular, CT skills (SAQA₁₋₄ n.d.:online). 

 

Various professions incorporate CT skills into their model of an ideal practitioner as a “key 

component of their professional abilities and performances” (Papp, Huang, Clabo, Delva, 

Fischer, Konopasek, Schwartzstein & Gusic 2014:715); CT is also a specific expectation of  

SAQA as a critical cross-field outcome (SAQA 2009:53; SAQA₁-₄ n.d.:online). CT is also 

among expected graduate attributes, which are competencies that are expected by 

employers and higher education institutions (Strydom & Oosthuizen 2019:2-4), especially 

in the AHP, because practitioners and students need to think on their feet, and be able to 

apply the best judgement under the specific circumstances (Wijbenga, Bovend’Eerdt, & 

Driessen 2019:127). Educators are challenged to design curricula, and to develop and plan 

their teaching strategies in ways that promote CT (Brudvig et al. 2013:12; Coker 2010:280; 

Faucher 2011:141; Huhn et al. 2013:26; Lederer 2007:519; Smith & Pilling 2007:266; Velde 

et al. 2006:49; Zettergren & Beckett 2004:73). 

 

Research articles identify a need to determine if students’ CT skills developed during their 

years of study (Abrami, Bernard, Borokhovski, Wade & Persson 2008:1122; Elam 2001:265; 

Huber & Kuncel 2016:431; Persky, Medina, & Castleberry 2019:161; Roksa & Arum 

2011:37; Sharp et al. 2013:6). The ability to think critically assists students to make sound 

clinical judgements and decisions and to deliver quality patient-centred care (cf. Figure 1.3).  
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Table 1.4: Health sciences universities in South Africa 

University Faculty School Professions/Departments/Divisions 

University of Cape Town  Faculty of Health Sciences Department of Health and 

Rehabilitation Sciences  

Communication Sciences and Disorders, Disability Studies, Nursing and Midwifery, 

Occupational Therapy, Physiotherapy 

Faculty of Health Sciences Department of Human Biology  Human Nutrition 

University of the Free 

State  

Faculty of Health Sciences School for Allied Health 

Professions 

Exercise and Sport Sciences, Nutrition and Dietetics, Occupational Therapy, Optometry, 

Physiotherapy 

University of KwaZulu-

Natal 

College of Health Sciences School of Health Sciences Dentistry, Optometry, Speech Language Therapy, Pharmaceutical Sciences, Audiology, 

Physiotherapy, Occupational Therapy, Biokinetics, Exercise and Leisure Sciences  

College of Agriculture, 

Engineering and Sciences 

School of Agriculture, Earth and 

Environmental Sciences  

Dietetics and Human Nutrition 

Sefako Makgatho Health 

Sciences University 

 School of Health Care Sciences Human Nutrition and Dietetics, Nursing Science, Occupational Therapy, Physiotherapy, 

Public Health, Speech-Language Pathology and Audiology 

University of Pretoria Faculty of Health Sciences School of Health Care Sciences Occupational Therapy, Physiotherapy, Radiography, Nursing Sciences, Human Nutrition 

University of 

Stellenbosch  

Faculty of Medicine and Health 

Sciences 

Health and Rehabilitation Sciences Occupational Therapy, Physiotherapy, Speech-Language and Hearing Therapy 

Faculty of Medicine and Health 

Sciences 

Global Health Human Nutrition 

University of the 

Western Cape 

Faculty of Community and 

Health Sciences 

 Human Ecology and Dietetics and Nutrition, Occupational Therapy, Physiotherapy, 

Psychology, Social Work, Sport, Recreation and Exercise Sciences 

University of the 

Witwatersrand  

Faculty of Health Sciences School of Therapeutic Sciences Nursing, Occupational Therapy, Pharmacy, Physiotherapy, Biokinetics, Exercise sciences 

and Sport Medicine  

University of Limpopo Faculty of Health Sciences School of Health Care Sciences Human Nutrition and Dietetics, Nursing Sciences, Optometry, Pathology and Medical 

Sciences, Pharmacy, Public Health and Pre-Clinical Sciences 

Cape Peninsula 

University of Technology 

Faculty of Health and Wellness 

Sciences 

 Ophthalmic Sciences, Biomedical Sciences, Dental Sciences, Emergency Medical Sciences, 

Medical Imaging and Therapeutic Sciences, Nursing, Wellness Sciences  

University of 

Johannesburg 

Faculty of Health Sciences  Biomedical Technology, Optometry, Nursing, Podiatry, Somatology, Sport and Movement 

Sciences 

North West University Faculty of Health Sciences School of Physiology, Nutrition and 

Consumer Sciences 

Human Movement Sciences, Psychosocial Health, Nursing Sciences, Pharmacy, Physiology, 

Consumer Sciences, Occupational Hygiene, Dietetics 

Nelson Mandela 

University 

Faculty of Health Sciences School of Lifestyle Sciences Dietetics, Human Movement Sciences 

Source:  Compiled by the researcher from the webpages of the various universities and universities of technology (Louw 2019)

1
4
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The programmes of prospective health care professionals needs to assist them to develop 

these skills throughout their years of study, so that they will, ultimately, be optimally 

competent professionals, who are capable of making ethical clinical decisions based on 

cognitive processes (Brudvig et al. 2013:19; Velde et al. 2006:52).  

 

1.2.5.1 Background information on the School for Allied Health Professions at 

the University of the Free State 

 

The focus of this study was on CT skills of undergraduate AHP students during their clinical 

rotation years at the UFS. The SAHP currently consists of five departments: Nutrition and 

Dietetics, Exercise and Sport Sciences, Physiotherapy, Occupational Therapy and Optometry 

(SAHP 2017:4). There are three departments namely Occupational Therapy, Physiotherapy, 

and Nutrition and Dietetics that share common traits regarding their clinical programmes 

(Van Vuuren 2017:9). The Department of Optometry was included in this study, and the 

Department of Exercise and Sport Sciences was excluded, due to its recent inclusion in the 

SAHP. This Bachelor’s degree was introduced by the Department of Exercise and Sport 

Sciences in the Faculty of Health Sciences in 2017, and no students were in their third and 

fourth years of study at the time of testing. The gains in CT skills are extremely small, to 

non-existent, in the first two years of study (Sharp et al. 2013:3). Thus, only students in 

their clinical years (third and fourth years) where included in this study.  

 

The curricula of the different departments of the SAHP at the UFS are completed in a 

timeframe of four years, if the student completes each year successfully. During the four 

years of study, students are expected to think more critically as the years progress (by 

making use of Blooms taxonomy, cf. Figure 1.2), however, CT is not measured directly in 

any of the four programmes. Formal written assessments are based on Bloom’s taxonomy, 

which are adjusted for each year group to test more of the higher-order skills (cf. Figure 

1.3). Fourth-year students are expected to integrate knowledge to a greater extent than 

third-year students – fourth-year students are tested on the higher levels of Bloom’s 

taxonomy (create, evaluate and analyse), or on more complex thinking skills.  

 

Undergraduate AHP students at the UFS are exposed to a wide variety of other subjects in 

their first few years of study, for example, physics, chemistry, anatomy, physiology and 

biostatistics, and attend classes with medical students. Most of these subjects are taken in 

the first and second years. The medical subjects (e.g. Obstetrics and Gynaecology, 
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Pharmacology etc.) presented by the Health Science faculty (PCTS3704), are the only 

subjects that fall in the third year of study, in the years that clinical rotations take place. 

The lecturers of the medical departments were not included in this study, because most 

lecturers make use of pre-recorded videos for lectures.  

 

1.2.5.2 Bachelor of Science in Physiotherapy 

 

At the end of the four-year physiotherapy programme, the exit-level outcome that is 

expected of students is that they should be “competent in rendering a professional service 

by having acquired knowledge, skills and clinical reasoning abilities to pursue their 

profession as physiotherapists” (Department of Physiotherapy 2015:10). A physiotherapy 

student should achieve a minimum of 1 000 hours of clinical practice over four years of 

study (Krause, Viljoen, Nel & Joubert 2006:38). The 1 000 hours of clinical practice are 

done in the third and fourth years of study: the third year comprises 400 hours (about 20 

weeks) and the fourth year 600 hours (about 24 weeks). The third year is divided into four 

five-week clinical blocks and the fourth year into six four-week clinical blocks, and a extra 

week in the southern Free State as part of community-based education (Eygelaar, M. 

Personal communication per email: 5 December 2019, 16:17). 

 

1.2.5.3 Bachelor of Science in Occupational Therapy 

 

The Bachelor of Occupational Therapy at the UFS consists of four years of study. An 

occupational therapy student should obtain a minimum of 1 000 hours of clinical practice 

in the four years of study (De Witt, Rothberg & Bruce 2015:28). 

  

An academic year runs from February to November for the SAHP where exposure to clinical 

areas takes place in the students’ first year (about 200 hours) and the second year (about 

300 hours). The third year is divided into three clinical blocks (February to end of March, 

May to June and July to end of August) amounting to about 375 hours. The fourth year is 

divided into four clinical blocks (February to end of March, May to June and August to 

September amounting to about 600 clinical hours (Swanepoel, A., Personal communication 

per email:29 October 2019, 12:38). A further week is spent in the southern Free State as 

part of community-based education (Henderson, A., Personal communication per email: 17 

July 2017, 8:46).  
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1.2.5.4 Bachelor of Science in Nutrition and Dietetics 

 

The Bachelor in Nutrition and Dietetics is also a four-year degree, during which a small 

percentage of the clinical exposure takes place during the third year, and most clinical 

exposure is in the fourth year (Mitchell, C. Personal communication per email: 13 July 2017, 

10:26). A Nutrition and Dietetics student should obtain a minimum of 500 hours of clinical 

practice in a community and public health setting in the four years of study (HPCSA 

2005:16). The practical training should consist of 48 weeks, that include 26 weeks of 

internship at a teaching hospital (HPCSA 1995:2-3).  

 

1.2.5.5 Bachelor of Science in Optometry 

 

The Bachelor in Optometry comprises a four-year curriculum, with clinical exposure in the 

third and fourth years of study (Rasengane, T. Personal communication per email: 13 July 

2017, 7:15). Optometry students need a minimum of 500 hours of clinical experience to 

achieve the exit-level outcomes in their fourth year. These 500 hours include a maximum 

of 75 hours of observation of clinical investigation and case analysis and a maximum of 50 

hours of clinical or practice administration. Optometry students also need to include a 

minimum of 120 supervised optometric examinations of patients; binocular vision, low 

vision, paediatric cases, pathology cases and contact lenses (HPCSA 2019:4).  

 

1.2.6 Teaching strategies to develop critical-thinking skills 

 

Teaching strategies at the UFS have moved from a teacher-centred to a learner-centred 

approach, and from a teacher-managed to a student-self-directed learning focus (Krause 

et al. 2006:37). The student takes up a more active role in teaching by using teaching 

strategies like debate or learning management systems (LMS) like Blackboard   (Duron et 

al. 2006:160), which means students direct their own learning by creating their own 

knowledge, and lifelong learning is encouraged. This approach will optimise the students’ 

ability to function in the workplace and in a personal capacity (Hanrahan & Isaacs 2001:53).  

 

Self-directed learning is a holistic approach, and it forces health professionals to master 

skills such as clinical reasoning, problem-solving, needs assessment and communication, 

which are necessary for excelling in a professional career (Krause et al. 2006:38; Phillips, 

Turnbull, & He 2015:e1). Self-directed learning relates to a student-centred approach to 

learning, in which students have greater responsibility for their own learning, though the 
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process is still guided by the curriculum. Smith and Pilling (2007:266) raised a question, 

namely, how to adapt teaching and learning strategies to ensure the transfer of knowledge 

into clinical practice. Lecturers need to teach students to transfer the knowledge they have 

obtained by including metacognition (“thinking about one’s thinking”) in their teaching 

(Fisher 2005:3) by applying knowledge in practice and improving the students ability to 

reason clinically. This need for knowledge transfer emphasises the importance of including 

activities that develop CT skills in teaching strategies. Table 1.5 lists research into teaching 

strategies of AHP, as known in the SAHP of the UFS.  

 

Table 1.5: Research on teaching strategies in allied health professions 

Department Teaching strategies research 

Nutrition and 
Dietetics 

Research conducted into the types of teaching activities used by dietetics 
courses indicate that double-entry journals (Nahikian-Nels & Nelms 
1994:93) and case-based learning/problem-based learning (Harman, 
Bertrand, Greer, Pettus, Jennings, Wall-Bassett & Babatunde 2015:378) 
encourage CT skills. CT skills are deemed essential to ensure diagnostic 
accuracy by the Academy of Nutrition and Dietetics (Charney & Peterson 
2013:1). Simulations are a strategy that enhance learning outcomes 
(Thompson & Gutschall, 2015:191). 

Occupational 
Therapy 

A variety of instructional methods are used to teach CT skills in 
occupational therapy programmes, to develop the entry-level 
occupational therapy practitioner: case studies, problem-based learning 
and experiential learning (Coker 2010:280). Active learning activities, 
applying clinical reasoning skills in classrooms and assignments assist 
occupational therapy students to solve complex problems. Guided peer 
reciprocal peer questioning (Velde et al. 2006:50) and problem-based 
learning (Velde et al. 2006:52) are examples of strategies occupational 
therapy lecturers use to encourage the development of CT skills in the 
undergraduate occupational programme (Lederer 2007:520). Learning 
through discussion facilitates deeper learning (Crabtree 2001:243). 

Optometry Research into the types of teaching activities used by optometry courses 
indicate that visual mapping increases recall, comprehension and CT 
skills in optometry students (Santiago 2011:137). 

Physiotherapy Problem-based learning and concept mapping have been indicated as 
beneficial for developing CT skills (Keiller & Hanekom 2014:11). 
Simulations have also been found to increase clinical decision-making in 
one experience (Macauley 2018:278). 

Sources: Compiled by the researcher (Louw 2019) 
 

Ennis (1989:4-5) classifies CT strategies into four approaches: general, infusion, immersion 

and mixed. Tiruneh, Verburgh and Elen (2014:18) indicate that 49% of the studies included 

in their systematic review applied the immersion approach, indicating that most of the 

strategies were integrated into the discipline and that general CT principles were not 

applied. Payan-Carreira, Cruz, Papathanasiou, Fradelos and Jiang (2019:837) indicate that 

over 80% of studies in their systematic review used the immersion approach, and they 
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report significant improvements of both general and specific CT skills. Even though the 

immersion method caused significant gains in CT skills, it was not as effective as the other 

three methods (Tiruneh et al. 2014:18). A meta-analysis done by Abrami et al. (2008:1121) 

indicated that mixed methods had the greatest effect on developing CT skills, achieving 

educational goals and applying the skill in a wide variety of contexts. The immersion method 

was also identified as the least effective approach (Abrami et al. 2008:1119). Tiruneh et al. 

(2014:25) identified the general or mixed approach as the most effective for developing CT 

skills. Ennis (2013:34-35) states that, from his experience, infusion is more successful than 

immersion, because, if students know the principle of CT, it will promote learning. This 

claim is contradicted by Persky et al. (2019:164), who did not find a big difference between 

infusion and immersion in their study. Saeger (2014:85), in her dissertation for a Doctoral 

degree in education, favoured the use of a mixed approach as the most beneficial for 

achieving the goal of education, developing CT skills and applying these skills in a wide 

variety of contexts. Niu, Behar-Horenstein and Garvan (2013:117) identified an “holistic 

approach” as another type of intervention – this approach applies CT strategies in an entire 

academic programme. It should be noted that research on the general and mixed 

approaches is limited compared to the infusion and immersion approaches, and that health 

professions rely on degree programmes to develop CT skills (Puig et al. 2019:865; Tiruneh 

et al. 2014:25).  

Explicit instruction of CT skills (infusion approach), teacher questioning (use of Bloom’s 

taxonomy) and active and cooperative learning strategies (group discussions, debating, 

group research, role play, simulations and peer evaluations) have also been found to be 

effective in promoting CT skills (Zhao, Pandian, & Mehar Singh 2016:15). 

Problem-based learning, concept mapping and simulations where identified as the most 

effective and most commonly used strategies in health education (Carter et al. 2016:217; 

De Oliveira, Díaz, Carbogim, Rodrigues, & Püschel 2016:356; Ennis 2018:172). Carter et al. 

(2016:217) report a variety of results in relation to simulations, and declare that it needs 

further investigation. Lecture-discussion teaching was also identified as a common approach 

used to develop CT skills, but the effectiveness of this strategy remains unclear (Ennis 

2018:172). The Commission on Accreditation in Physical Therapy Education (CAPTE) 

indicates that clinical education should amount to about a third (33,3%) of a curriculum’s 

hours, because the didactic part of the curriculum does not give students the opportunity 

to apply what they have learned (CAPTE 2014:iii). Two research studies indicated that 

didactic learning facilitates CT skills (Huhn et al. 2013:29; Williams, Klamen, White, Petrusa, 
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Fincher, Whitfield, Shatzer, McCarty & Miller 2011:1153). Other teaching strategies that 

incorporate CT include debate (Hall 2011:7), and experiential learning that involves hands-

on treatment (Coker 2010:280). Visual mapping (especially argument mapping) has also 

been found to enhance learning and CT skills (Santiago 2011:137). Appropriate teaching 

activities can assist students, over time, to learn and demonstrate effective CT skills (Castle 

2009:70). Different types of teaching strategies that could be used in a four-year 

undergraduate curriculum to improve CT skills are peer and self-assessments, and Schön’s 

reflective practice (reflection-on-action and reflection-in-action) (Brudvig et al. 2015:9). 

Other strategies that could be incorporated are Bandura’s social cognitive theory 

(observational learning) (Brudvig et al. 2015:9), according to which teaching is more 

student-centred, and requires innovative instruction, such as modelling, simulations, role 

play and self-directed learning (Brudvig et al. 2015:9; Reed 2014:126). Vogel et al. 

(2009:153) suggest that problem-based learning, case studies, small-group discussions, 

experiential learning and evidence-based practice assignments are some of the teaching 

strategies that could be used to develop CT.  

 

Behar-Horenstein and Niu (2011:30) and Zhao et al. (2016:19) found that no single 

teaching strategy was more effective than another, while Payan-Carreira et al. (2019:833-

834) determined that, in general, simulations and reflective writing were the most effective 

strategies, followed by concept mapping, problem-based learning and case-based learning. 

Payan-Carreira et al. (2019:840) conclude their study by stating that there is no “magic 

recipe” to develop CT skills, and that each lecturer/educator should carefully design each 

activity. This leads to the question, what teaching strategies do the lecturers at the UFS 

employ to develop CT skills in their undergraduate students? 

For students to transfer knowledge into application in real-world situations, it is essential 

that teaching strategies support students’ development of CT skills (Huang, Newman & 

Schwartzstein 2014:95; Tiruneh et al. 2014:10). Research on the teaching of CT skills is 

severely lacking, and very few lecturers have been trained to teach or are experienced in 

teaching CT skills (Halx & Reybold 2005:313; Stedman & Adams 2012:9). Another 

concerning factor identified by research is that faculty members are unsure of what CT is 

and how to teach it to their students (Cargas, Williams, & Rosenberg 2017:25; Halx & 

Reybold 2005:313; Stedman & Adams 2012:9).  

Abrami, Bernard, Borokhovski, Waddington, Wade and Persson (2015:275) found dialogue 

(especially discussions) and authentic instruction (especially problem-solving and role play) 
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to be the most effective in teaching students to think critically. It is interesting that this 

study found that mentoring generated a significantly larger effect size when it was 

combined with dialogue and authentic instruction. No approach in isolation achieved the 

same effect size as a combination of different instructional approaches. A systematic review 

by Puig et al. (2019:865) found that self-study and authentic instruction were the most 

frequent interventions in biomedical sciences, followed by dialogue. Table 1.6 provides a 

summary of different teaching strategies used in health professions education. 

Research on the effect of blended learning in developing CT skills indicated mixed results. 

E-learning, the learning management system, e.g. Blackboard, and virtual learning did not 

have a statistically significant effect on CT skills (Alotaibi 2013:184); Wiki activities 

combined with in-class activities promoted CT (Snodgrass 2011:563). Self-directed learning 

was found to be less effective for first-year groups of nursing students, because they are 

still learning to pace their studies and to cope with what is expected of them (Phillips et al. 

2015:e1). 

 

Bezanilla, Fernández-Nogueira, Poblete and Galindo-Domínguez (2019:8) list three types of 

methodology university teachers use to develop CT, 1) oral and written communication, 2) 

active methodologies and 3) other methodologies (e.g. individual study and mentoring). 

The researchers state that lecturers found oral communication to be the most important 

and effective, followed by case studies (Bezanilla et al. 2019:8). Abrami et al. (2015:289) 

also propose a classification of more defined approaches based on Bloom’s taxonomy; these 

classifications include individual study, dialogue, authentic or anchored instruction, and 

coaching. These two studies mostly found overlapping factors, for which, in the view of the 

researcher, Abrami et al. (2015:289) provide the most comprehensive classification (cf. 

Table 1.6).  
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2
2
 

Table 1.6: Teaching strategies identified for the lecturer questionnaire using research on health professionals 

Category 1: Individual 
study 

Category 2: 
Dialogue/oral and 

written communication 

Category 3: Authentic or anchored 
instruction/active methodologies 

Category 4: Coaching/mentoring 

Teaching 
methodology 

Authors Teaching 
methodology 

Authors Teaching 
methodology 

Authors Teaching 
methodology 

Authors 

Self-directed 
learning 

Brudvig et al. 
(2015); Phillips et 
al. (2015 

Thinking out 
loud and 
asking 
questions 

Facione and 
Facione (2008); 
Goodman et al. 
(2018)  

Applied problem-
solving/ problem-
based learning/ 
social learning 

Chan (2016); Ganesh and Smith 
(2017); Gholami, Moghadam, 
Mohammadipoor, Tarahi, Sak, 
Toulabi and Pour (2016); Keiller 
and Hanekom (2014); Kong, 
Qin, Zhou, Mou and Goa (2014); 
De Oliveira et al. (2016); Tiwari, 
Lai, So and Yuen (2006); Vogel 
et al. (2009) 

One-on-one teacher 
student interaction 
(feedback)/ 
debriefing/reflection 
(Schön's reflective 
practice) 

Brudvig et al. (2015); 
Patton,Higgs and Smith 
(2013), Plack and 
Santasier (2004) Self-

assessments/ 
self-monitoring 

Hewson (2019) 

Student-centred 
learning 
(Bandura) 

Brudvig et al. 
(2015) 

Structured 
research 
activities 

Kramer, Ideishi,  
Kearney, Cohen, 
Ames,  Shea, 
Schemm and  
Blumberg (2007) 

Peer-led dyads (peer 
assessments/ Peer 
assisted learning) 

Maas, Sluijsmans, Van der 
Wees, Heerkens, Nijhuis-
van-der Sanden, Van der 
Vleuten (2014); Velde et 
al., (2006); Van Vuuren 
(2017) 

Concept mapping Keiller and Hanekom (2014); 
Senita (2008), Kaddoura, Van-
Dyke & Yang (2016), Lee, 
Chiang, Liao, Lee, Chen  and 
Liang (2013) Reflecting/ 

reflective 
logs/visual and 
argument 
mapping 

Griffiths and 
Ursick (2004); 
Santiago (2011) 

Small-group 
discussions 

Vogel et al. 
(2009) 

Internships/ 
experiential 
learning/service 
learning/real-world 
activities 

Bartlett and Cox (2002); 
Coker (2010); Kramer et 
al. (2007); Zettergren and 
Beckett (2004) 

Whole-class 
discussions/ 
group 
discussions/ 
formal debates 

 

Crabtree (2001); 
Hall (2011); 
Hewson (2019); 
Kramer et al. 
(2007);  

Simulations  Brudvig et al. (2015); Lapkin, 

Levett-Jones, Bellchambers and 
Fernandez (2010); Macauley, 
Brudvig, Kadakia and Bonneville 
(2017); Shin Ma, Park, Ji and 
Kim  (2015) 

Blended learning 
(Wikis, e-
learning, 
Blackboard, 
virtual learning) 

Hsu and Hsieh 
(2014); Rowe, 
Frantz and 
Bozalek (2012); 
Snodgrass (2011) 

Role play Brudvig et al. (2015)  

Didactic learning Huhn et al. (2013); 
Williams et al. (2011) Team-based 

problem-solving 
activities 

Kramer et al. (2007) 

Evidence-based 
practice 
assignments 

Aglen (2016); Profetto-McGrath 
(2005); Schoonees, Rohwer, & 
Young (2017); Vogel et al. 
(2009) 

Tutor Palese, Saiani, Brugnolli 
and Regattin (2008) 

Case studies/ 
clinical based 
assignments 

Popil (2011); Vogel et al. (2009) 

Source: Compiled by researcher, based on Abrami et al. (2015); Bezanilla et al. (2019) 



23 
 

1.3 PROBLEM STATEMENT AND RESEARCH QUESTIONS 

 

The problem that needed to be addressed was that, prior to this study, CT had not been 

tested in students in any year of study in the SAHP at the UFS.  

 

As far as could be ascertained after a complete academic literature search had been done 

via the UFS library (CINAHL, PsycINFO, MEDLINE, ERIC, Academic Search Complete), 

Google Scholar and National Research Foundation NEXUS database, in the last 10 years, 

only two studies had been undertaken on this topic in AHP in South Africa. The one study 

investigated the teaching and learning approaches in one problem-based learning module 

for undergraduate physiotherapy students (Keiller & Louw 2013:1), and the other study 

considered concept maps as a strategy to develop CT skills and clinical reasoning (Keiller & 

Hanekom 2014:8). Only one other, older study, a dissertation for a Master’s degree in 

education, could be found that was done in South Africa, in the area of physiotherapy. This 

study developed a framework for CT skills for teaching and learning in physiotherapy. It 

involved interviews with and a workshop for teachers and clinical educators at one 

institution (Ramklass 2000:28).  

 

Zettergren and Beckett (2004:77) conclude that CT skills should be tested in the first year 

of study, and followed up in each year of study, up to the public-service year. However, 

when testing CT skills across a curriculum, it should be noted that not every education 

programme automatically promotes the building of CT skills, though each programme 

should at least try to facilitate the development of CT skills (Domenech & Watkins 

2015:197). This study, therefore, assessed the CT skills of undergraduate AHP students 

during their clinical rotation years at the UFS, and assessed whether their skills had changed 

over a period of one clinical year, according to the TSA-Modified (cf. Chapter 2, Article 1).  

 

A second aspect that was investigated by this study (cf. Chapter 3, Article 2) was the types 

of CT teaching activities AHP lecturers included as teaching methods in the year of this 

particular research study. This investigation was done for all four years of each curriculum, 

because a large number of research studies state that CT should be addressed from the 

first year of study at university level, to assist students in coping with the years of study 

and ensure development of the best possible practitioner (Thomas 2011:26). Students’ 

knowledge should progress hierarchically over years of study, and the lecturer should plan 

teaching strategies accordingly (Harman et al. 2015:378). Thus, in this study, the 
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researcher looked into what types of activities where seen as appropriate for each year 

group in the different departments of the SAHP. The researcher also set out to determine 

if these strategies were scaffolded during the different years. 

 

1.4 AIMS AND OBJECTIVES OF THE STUDY 

 

This section will present the aims and objectives of this study. 

 

1.4.1 Aims of the study 

 

The aim of the study was twofold: Firstly, to determine the CT skills of undergraduate AHP 

students at the UFS during their clinical rotation years, and whether CT skills change over 

a period of one clinical year of study in each profession.  

 

Secondly, this study aimed to investigate the types of teaching activities lecturers in the 

various departments of the SAHP used to develop CT skills in undergraduate students in 

the different years of study. 

 

1.4.2 Objectives of the study 

 

To achieve the aim of this study, the objectives were formulated as follows: 

 

1. To conceptualise and contextualise CT skills, with a specific focus on undergraduate 

AHP students in clinical rotation years (a literature review was conducted);  

2. To determine the CT skills of students in the various AHP at the UFS during the clinical 

rotation years, and whether the level changed over one year for each profession 

(TSA-Modified administered at the beginning and end of the year of study); 

and 

3. To investigate how and when CT skills are taught by the lecturing staff of AHP 

departments at the UFS (a questionnaire directed at the educators of the 

various AHP was administered). 

 

1.5 RESEARCH DESIGN OF THE STUDY  

 

The following section will provide a description of the research design and methodology. 
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1.5.1 Research design 

 

Research design can be defined by comparing it to the design of a building by an architect. 

Research design involves processes of planning, designing and acting, and focusing on the 

end product and the steps needed to achieve the outcome (De Vos, Strydom, Fouché & 

Delport 2011:142-143). Polgar and Thomas (2013:12) describe both qualitative and 

quantitative research as the perception of matter, that is, the way we see things. 

Quantitative research is based on natural-science traditions, and qualitative research is 

focused more on social sciences. Quantitative researchers are more “reductionistic” – they 

simplify fundamental elements and search for relationships between variables. Quantitative 

research is more objective than qualitative research, and limits personal bias by using 

instruments such as questionnaires (Creswell 2014:247). Quantitative research has two 

other important elements: numerical data and generalisability, which were both important 

in this study. Using questionnaires enforces objectivity by the researcher. By performing 

the measurements in a controlled environment, the researcher can explain how the 

variables interrelate (Maree & Pietersen 2016:162; Polgar & Thomas 2013:12-15).  

 

Quantitative research can be classified as having either an experimental or a non-

experimental design. With an experimental design involving two or more groups and 

measurement of a variable, an intervention or manipulation of a variable takes place and 

the group is measured again at a later time. There are three categories of experimental 

design types: pre-experimental, quasi-experimental and true experimental. Variables are 

not controlled in pre-experimental designs, making determining of cause and effect of the 

intervention difficult. A one-group pretest-posttest design is one type of pre-experimental 

design that measures a variable in one group and, after an intervention is introduced, the 

variable is measured again (De Vos et al. 2011:147). Quasi-experimental and true 

experimental designs involve a control group, and is not relevant to this particular study. 

With non-experimental designs, units are selected and all the relevant variables are 

measured at a specific time.  

 

This study was conducted in two parts. Part 1 of this study was a one-group pretest-posttest 

design quantitative study, which made use of the TSA-Modified test as research tool (cf. 

Appendix E1). Part 2 utilised a descriptive design to investigate the types of teaching 

activities AHP lecturers used to improve CT skills in their undergraduate students during the 

year this study was conducted (cf. Figure 1.5). This behaviour was investigated by means 

of a self-designed questionnaire (cf. Appendix E2). 
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A schematic overview of the study is provided in Figure 1.5. 

 

Source: Compiled by the Researcher (Louw 2019) 
Figure 1.5: Schematic overview of the study  

 

1.6 METHODS OF INVESTIGATION 

 

The research methods that were used in this study will be described and discussed in the 

following section.  

 

1.6.1 Literature overview 

 

A literature overview is described as “a search and evaluation of the available literature in 

your given subject or chosen topic area” (Royal Literary Fund 2019:online). The four main 
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objectives of a literature review are to, firstly, survey literature available in the specific area 

and, then, secondly, to synthesise the information into a summary, thirdly, to analyse the 

information critically by identifying gaps in knowledge, indicating possible limitations and 

looking at areas of possible further research, and, lastly, to present the information in an 

organised manner to justify the significance of the study (De Vos et al. 2011:93,109; Maree 

& Pietersen 2016:28; Royal Literary Fund 2019:online). 

 

A literature review, thus, provides an indication of the researcher’s own knowledge on the 

research subject, shows how the research will fit into the bigger picture of the knowledge 

available at the time of study, and indicates the relevance of the research  (De Vos et al. 

2011:109). The literature review of this study focused on two aspects. The first aspect of 

the literature review identified the concepts currently in use in relation to CT skills. CT is a 

skill that can be taught (Butler, Pentoney, & Bong 2017:38; Ennis 2018:176; Kahlke & White 

2013:24; Sharples et al. 2017:2) and enhanced with specific teaching methods (Macauley 

et al. 2017:73; Niu et al. 2013:126). It is, thus, important to determine if the AHP curriculum 

promotes CT sufficiently to prevent difficulties when students reason clinically (Mulnix 

2012:478; Payan-Carreira et al. 2019:830), which could lead to diagnostic errors when 

working with patients, or worse, unsafe patient care (Carvalho, Azevedo, Cruz, Mafra, Rego, 

Vitor, Santos, Cogo & Ferreira Júnior 2017:104). The second aspect of the literature review 

assessed the types of teaching activities that enforce CT skills in the AHP (cf. Table 1.5). 

 

The literature overview that was completed for the purpose of the first part of the study 

(cf. Table 1.3) revealed that there is no specific CT test for each profession, and that the 

professions could benefit from a profession-specific tool being designed (Brudvig et al. 

2013:19). The CCTST, CCTDI and W-GCTA were indicated as being unsuitable for 

measuring CT in health care professionals (Peeters & Boddu 2016:276; Vendrely 2005:58 

Vogel et al. 2009:156; Wilson 2000:27-31), because the questions are applicable to a 

general population. The CCTDI also tests the disposition (beliefs and attitude) to think 

critically, and not the CT skill (Lederer 2007:520). Research shows that the HSRT addresses 

concerns raised about the questions being written in a health care context (Vogel et al. 

2009:156); however, it is contradicted by other studies (Cox & McLaughlin 2014:1; Peeters 

& Boddu 2016:276). Students tend to score high on the tests (CCTS, W-GCTA and HSRT), 

leaving very limited space for CT skill improvement of the students (Goodman et al. 

2018:2351; Velde et al. 2006:56; Vendrely 2005:56; Wessel & Williams 2004:86). This could 

indicate that the tests are not challenging enough for students (Peeters & Boddu 2016:276). 

The DIT was helpful to measure complex thinking (Peeters & Boddu 2016:271), though the 
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test did not correlate with subsequent academic performance (Kelsch & Friesner 2014:1; 

Lobb, Wilkin, McCaffrey, Wilson & Bentley 2006:1). The HSRT was indicated to have limited 

usefulness as an admission screening tool (Kelsch & Friesner 2014:1). Differences between 

the clinical reasoning processes of experts and novices were identified with the HSRT, but 

its clinical and educational relevance was questioned (Huhn et al. 2011:182). It should be 

noted that the HRST, furthermore, is not based on domain-specific knowledge (Huhn et al. 

2011:185). According to the researcher’s literature review, and to date of this dissertation 

(cf. Table 1.3), the HSRT has not been used to test any undergraduate AHP. The researcher 

wanted to identify a CT-specific test for undergraduate students that would assist in 

predicting graduate success. By considering the literature, and after considering the pros 

and cons of each test, the TSA-Modified was chosen for application in this study. The TSA-

Modified will be discussed in Section 1.6.2. It should also be noted that administering the 

WGCTS, HSRT and CCTST involves considerable financial resources. 

 

1.6.2 Part 1: Critical-thinking skills tests 

 

In this section, the TSA-Modified test will be discussed. The test forms a portion of Part 1 

of the research process.  

 

1.6.2.1 Theoretical aspects of the Thinking Skills Assessment  

 

The University of Cambridge developed the TSA test in collaboration with the University of 

Cambridge Local Examinations Syndicate (UCLES 2015) over the last 37 years, for the 

purpose of admission testing of CT and problem-solving skills of students applying for higher 

education courses. This test was designed by British universities to assist with, specifically, 

skilful and fair selection of the best applicants for admission. This test was piloted by 22 

universities in five disciplines at the University of Cambridge in 2005 (Fisher 2005:10). Other 

universities that currently use the TSA tests for admission are Oxford University (for studies 

in economics and management, experimental psychology, geography, human sciences, 

philosophy and linguistics, philosophy, politics and economics, psychology and linguistics, 

psychology and philosophy) and University College London, for European social and political 

studies (Admission Testing Services 2017:2). 

 

Universities in the United States of America developed the Scholastic Aptitude Tests (SAT) 

for the process of university admissions in 1926; the test has expanded in the last 90-odd 

years (Fisher 2005:9). The SAT is seen as “objective measure of intelligence” (Fisher 
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2005:10), indicates a good academic aptitude and assists with the admission process at 

universities. The big difference between the SAT and the TSA is that the TSA assesses skills 

that can be taught in higher education, whereas the SAT only measures innate abilities 

(Fisher 2005:12). Fischer (2005:12) states that the TSA questions are intended to reflect 

university-level work, and represent the type of questions admission officers would have 

liked to ask candidates. 

 

A free online version of the TSA (specimen test of 2015) and Biomedical Admissions Test 

(BMAT), with answer keys, exists. The TSA test includes questions for problem-solving skills 

(including numerical and spatial reasoning) and CT skills (including understanding of 

arguments and reasoning, in a British context), while the BMAT tests problem-solving, 

understanding arguments, data analysis and inference in Section 1, and scientific 

knowledge and applications of biology, chemistry, physics and mathematics in Section 2. 

The questions of the BMAT test give no specific indication of the skills the questions test; 

the questions are not framed in a medical context, and the test only has 18 questions in 

Section 1 of the test. Section 1 is the only part of the test that is applicable to this study’s 

research questions and aims.  

 

The TSA specimen test of 2015 compromises 50 multiple-choice questions (25 problem-

solving questions and 25 CT questions). The time for completing the test is 90 minutes. 

Each question on the TSA test counts 1 mark and a percentage is calculated (0-100) at the 

end, which is indicative of the test-takers’ ability. The total of the correct answers are 

multiplied by two to calculate a percentage mark for the test. 

 

The researcher completed the HSRT and CCDTI, and found that the TSA-test was a feasible 

combination of all the CT tests for the following abilities: summarising the main conclusion, 

drawing a conclusion, identifying an assumption, assessing the impact of additional 

evidence, detecting reasoning errors, matching arguments and applying principles 

(Admission Testing Services 2016:1-19; Cambridge Assessment Admission Testing 

2017:online). The TSA was, however, modified by the researcher (cf. Appendix E1), and 

only the CT questions (25 questions) were used, while the problem-solving questions were 

omitted. Furthermore, the questions were modified for a South African context, for 

example, where reference is made to a European country, it was altered for the South 

African context (cf. Article 1). The questionnaire is freely available online, but the researcher 

contacted Cambridge Assessment Admission Testing Services to obtain permission to, 
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firstly, use the questionnaire and, secondly, make the required changes to it. An email was 

received, giving permission to use the specimen TSA (cf. Appendix F1). 

 

1.6.2.2 Target population  

 

A population is defined as “totality of persons, events, organisation units, case records or 

other sampling units with which the research problem is concerned” (De Vos et al. 

2011:223). The population could also be referred to as a collection of all the sample units 

applicable to the research questions (Maree & Pietersen 2016:164).  

 

Target population refers to “any inference from a sample [that] refer[s] only to the defined 

population from which the sample has been properly selected” (Banerjee & Chaudhury 

2010:60). This indicates that the target population is the part of a group that the researcher 

wants to investigate further, to assist the researcher to make generalisations about the 

population due to common characteristics (Banerjee & Chaudhury 2010:60).  

 

The target population of this study was all the AHP students in their clinical rotation years 

(third and fourth years) in 2018 who decided to participate in this study. The Department 

of Exercise and Sport Sciences was excluded from this study, because the Department had 

no third-year or fourth-year students in 2018 (see Section 1.2.5.1).  

 

Participants were excluded from the study if they declined to participate in the testing of 

CT skills, had decided to discontinue their education, or were absent on the days of testing. 

Whole-group sampling was utilised in this study, meaning all the undergraduate students 

of the SAHP, excluding those in the Department of Exercise and Sport Sciences, in their 

clinical rotation years (third and fourth years) were included in this study. 

 

1.6.2.3 Population size  

 

The target population size of the third- and fourth-year AHP students for 2018 is indicated 

in Table 1.7. The number of students who consented to participate voluntarily (the sample) 

is indicated in brackets. See Chapter 2, Article 1 for more information. 
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Table 1.7: Student population size of the various departments of the School for 

Allied Health Professions in 2018 

 
Physiotherapy 

Occupational 
Therapy 

Nutrition and 
Dietetics 

Optometry 

Year three 39 (25) 40 (15) 12 (12) 18 (3) 

Year four 39 (33) 41 (0) 7 (7) 31 (12) 

Source: Information compiled by the researcher from information received from each 
department in the SAHP (see personal communication list). 
 

1.6.2.4 Data instrumentation 

 

The TSA-Modified was used in this study (cf. Appendix E1). Details of the TSA specimen 

test was provided in Section 1.7.4. Modifications where limited to localisation of European 

references. These changes are indicated in red in Appendix E1. The specific changes are 

listed in Chapter 2, Article 1. 

 

1.6.2.5 The pilot study 

 

A pilot study is defined as “a preliminary study where the procedures and protocols are 

tested” (Polgar & Thomas 2013:214). 

 

In 2017, one student in each AHP department in their fourth year of study was approached 

to participate in the pilot study; these students did not take part in the study in 2018. A 

pilot study using the TSA-Modified was done to determine if 45 minutes (cf. Appendix E1) 

was sufficient time to complete the test, and whether they understood all the questions, or 

if further explanation was needed. This pilot test was only conducted once. No changes 

were made to the TSA-Modified after the pilot study. 

 

1.6.2.6 Data gathering 

 

Polgar and Thomas (2013:13) refer to data as “results which are analysed to provide the 

evidence required for theory formation and evidence-based health care”. In this study, data 

was collected by means of the TSA-Modified from all undergraduate students who 

consented to participate. The TSA-modified was administered during the first week of the 

first semester of 2018, at a time and place set for each year group, after being discussed 

and confirmed with the head of each AHP department at the UFS. The same test was 

repeated at the end of the year during the last week of class (September 2018), after all 
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the students had completed their clinical blocks, at the same time and place for each year 

group. These tests where completed in a paper-and-pencil format using score sheets 

provided by the researcher. Each student was assigned a unique research number (cf. 

Appendix B1) that was indicated on the questionnaire; this was done to limit bias at both 

test administration events. The fieldworker was the only person with access to the list of 

the assigned unique research numbers. The data collected from each student was compared 

to determine if changes had taken place in CT skills during the clinical year of testing. 

 

The researcher was assisted by a fieldworker, who was present in the allocated venue to 

distribute the test and collect the forms after the students completed them in the allocated 

time frame, on the same day. The same fieldworker was used for all the tests in each 

department in the SAHP. 

 

The test was administered in English, as this is the most commonly spoken language in 

official and commercial public life in South Africa (SAinfo reporter and 

MediaClubSouthAfrica.com 2015:online). Since 2017, English has also been the official 

language of instruction at the UFS for all first-year students (UFS Council 2016:2). 

Therefore, in the case of this study, conducted in 2018, the first and second-year students 

received their education in English. Although the third- and fourth-year students were still 

being taught in English and Afrikaans, the test was only made available in English.  

 

1.6.2.7  Data analysis 

 

The principles of probability are applied in the analysis of quantitative data to test the 

researcher’s hypotheses and analysis confidence intervals (Polgar & Thomas 2013:19). 

Quantitative data contains more inherent properties than qualitative data, thereby, 

increasing the complexity of summarising the variables. Each respondent (or student) has 

one value, “distributed across a certain range of values” (Maree & Pietersen 2016:207). 

 

The data was coded on an answer sheet (cf. Appendix G2) by the researcher. The 

Department of Biostatistics at the UFS analysed the data obtained from the TSA-Modified, 

using SAS Version 9.4 (cf. Appendix E1). Each student received a unique research number 

(cf. Appendix B1). The data on the test was transformed into a numerical code by preparing 

an answer sheet with correct answers. One mark/point was allocated for each correct 

answer and a zero for incorrect answers. All possible answers where coded, even non-

responses (De Vos et al. 2011:252).  
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Data analysis of Part 1 of this study will be discussed in detail in Chapter 2, Article 1. 

 

1.6.2.8  Data interpretation and reporting 

 

Interpreting quantitative research means that the researcher uses the research questions, 

hypotheses and findings about the significance of the study as the basis for conclusions 

about these results (Creswell 2014:244). This means that the researcher made sense of the 

data obtained (De Vos et al. 2011:416). 

 

Though four different AHP’s departments participated in this study, the population sizes for 

some of the professions were very small. This caused a limitation in the study, and made 

any comparison between the different cohorts very difficult. Thus, the researcher refers to 

the AHP and not to the specific professions.  

 

In Chapter 2, Article 1, the median score differences between the different professions 

indicate a statistically significant difference in total score, but due to the small population, 

further research is needed in this cohort.  

 

1.6.3 Part 2: Questionnaire for allied health professions lecturers about 

incorporating critical-thinking skills in the curriculum  

 

Administering the questionnaire to all the AHP lecturers who consented to participate, 

formed Part 2 of this study. For the purpose of this study, only the lecturers at the various 

AHP departments, except the Department of Exercise and Sport Sciences, were included, 

to determine the type of teaching activities involved in their teaching strategies to 

incorporate CT skills in 2018, and to determine if different activities were incorporated for 

different year groups for each profession.  

 

A researcher-developed questionnaire was used for this part of the study (cf. Appendix E2). 

The questions in the questionnaire were developed on the basis of the researcher’s 

knowledge of the physiotherapy undergraduate curriculum and the literature study that had 

been completed for the purpose of conducting this part of the research (cf. Table 1.6). The 

literature review conducted for the lecturer questionnaire will be discussed in more detail 

in Chapter 3, Article 2.  
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1.6.3.1 Target population  

 

All lecturers in the various departments of AHP in 2018, were targeted for this study. 

Lecturers were only excluded from this study if they choose not to participate, or were in 

the Department of Exercise and Sport Science. If lecturers where on leave or absent on the 

day of administration, the questionnaire was administered at a later time to those specific 

individuals. The demographics of the target population will be discussed in Chapter 3, Article 

2. 

 

1.6.3.2 Population size 

 

All lecturing staff of the various AHP departments that were willing to participate in this 

study, were targeted for inclusion in this study. See Table 1.8 for a summary of the total 

lecturing staff in each department in the SAHP. The number who actually participated is 

given in brackets for each department. 

 

Table 1.8: Target population size of the lecturers in the various departments in 

the School for Allied Health Professions 

 
Physiotherapy 

Occupational 
Therapy 

Nutrition 
and Dietetics 

Optometry 

Lecturers 
(academic and 
session staff 
members) 

14 (16) 11(4) 8 (4) 5 (2) 

Sources: UFS staff telephone list of 2018 and UFS website 
 
 

1.6.3.3 The pilot study 

 

A pilot study was done with one lecturer in the SAHP, to determine the time it takes to 

complete the questionnaire and whether there was a possibility of misunderstanding some 

of the questions. No changes where required after the pilot study, and the completed 

questionnaire was included in the final data set.  

 

1.6.3.4 Data gathering 

 

A self-administered questionnaire that was developed by the researcher was used in this 

study (cf. Appendix E2). This questionnaire was administered at the end of the year 



35 
 

(October 2018), when all the classes had ended. The researcher originally planned to 

disseminate the questionnaires to the different departments via sealed envelopes, but 

because the lecturers were off-campus for examinations, pregnancy leave, study leave, 

etc., the researcher decided to email the questionnaires to all the staff. A box was placed 

at the Departments of Occupational Therapy and Physiotherapy, and lecturers where 

informed that they could either email the completed questionnaire back or place it in the 

box. The researcher then assigned a research number to the questionnaires as they were 

received back. No person-identifying information was requested from any participants. A 

timeframe of two weeks was allocated for the completion of the questionnaire. A follow-up 

email was sent to the lecturers after two weeks, to remind them to complete the 

questionnaire. After two weeks, the box was collected, even though all questionnaires that 

where received back had been either hand delivered to the researcher or sent back via 

email. No questionnaires were received back from the box. Data collection will be discussed 

in Chapter 3, Article 2. 

 

1.6.3.5 Data analysis 

 

Descriptive research presents “a picture of the specific details of a situation, social setting 

or relationship, and focuses on the ‘how’ and ‘why’ questions”. Descriptive research, in 

quantitative research, typically refers to the populations’ characteristics by describing them 

accurately (De Vos et al. 2011:96). Loeb, Dynarski, McFarland, Morris, Reardon and Reber 

(2017:1) state that descriptive analysis involves data simplification, which identifies patterns 

to answer questions asking about “who, what, what, when and to what extent”.  

 

The data on the questionnaire was transformed into a numerical coded by preparing a list 

of possible answers (code sheet) that code into numerical data. All possible answers were 

coded, even non-responses (De Vos et al. 2011:252), and manually entered into a Excel 

spreadsheet by the researcher. Data analysis of the lecturer questionnaire will be discussed 

in Chapter 3, Article 2.  

 

1.6.3.6 Data interpretation and reporting 

 

The data interpretation of this part of the study will be presented in a descriptive form. 
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Even though four different departments’ AHP lecturers/academics participated in this study, 

the population sizes were very small in most of the cohorts. This caused a limitation in the 

study and made any comparison between the different academic cohorts very difficult. 

Thus, the researcher refers to the AHP lecturers in general, and not to specific cohort 

lecturers.  

 

In Chapter 3, Article 2, the data interpretation and reporting will be discussed. The data 

was analysed by the Department of Biostatistics and will be reported as frequencies 

(medians) and percentages. Due to the small population, further research is needed in 

these different cohort lecturers.  

 

1.7 DEMARCATION OF THE FIELD AND SCOPE OF THE STUDY 

 

This study was interdisciplinary in that it was conducted in the field of health professions 

education and has its application in the field of AHP education. This study had a specific 

focus on determining the CT skills of undergraduate AHP students in the clinical rotation 

years, and to determine if their CT skill level changed during one clinical year. Another focus 

of this study was to investigate the different types of teaching strategies lecturers used in 

the different professions to improve students’ CT skills.  

 

The study was conducted from February 2018 to September 2018, with the pilot study 

conducted in November 2017. The empirical research phase took place in February and 

September 2018. Ethics clearance (HSREC 131/2017, UFS-HSD2017/1276) was granted in 

November 2017 by the Health Sciences Research Ethics Committee at the UFS. 

 

1.8 SIGNIFICANCE, VALUE AND CONTRIBUTION OF THE STUDY 

 

The value and significance of this study will be discussed in the next sections, and will be 

followed by the study contribution and ethical considerations. 

 

1.8.1 Value 

 

Research is valuable if it increases knowledge, assists in transferring knowledge from 

researchers to practitioners/organisations and could promote the development of new 

scientific questionnaires or measurement instruments and methodologies (Georghiou 
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2015:4). Measurements of the CT skills of AHP students at undergraduate and postgraduate 

levels are rarely available (cf. Section 1.2). By administering CT tests, such as the CCTST, 

predictions can be made about the outcomes of higher education performance, especially 

if the tests are used with higher-performing students (O’Hare & McGuinness 2015:169). 

 

Sharp et al. (2013:5) report that 64,9 percent of allied health professionals have weak CT 

skills, 31,6 percent have moderate skills, and only 3,5 percent have strong CT skills. It must 

be stated that none of the AHP students who participated in Sharp et al. (2013) study, were 

representative of the SAHP at the UFS. These findings correspond with findings reported in 

a book by Roksa and Arum (2011, cited in Sharp et al. 2013:4). This alarming result 

regarding weak CT skills in AHP, indicates that testing students’ CT skills, and a deep 

investigation into the curriculum and the type of teaching strategies and activities applied 

by lecturers, could enhance student performance in the long run, resulting in improved 

student success (Facione & Facione 2008:iii; Sharp et al. 2013:5).  

 

The value of this study will be to fill a gap in the knowledge that currently exists in the field 

of AHP and to add value to research in this field. The extent of CT skills demonstrated by 

the undergraduate students in this study will also be communicated to the SAHP, which can 

use it according to its discretion. Results from this study could possibly provide a foundation 

for changes to the different departments’ curricula to improve CT skills of undergraduate 

students. 

 

This research process will involve providing feedback to the SAHP at the UFS about the 

CT skills of undergraduate AHP students in their clinical rotation years and, if necessary, 

will recommend incorporation of activities in teaching methods, thereby to improve the CT 

skills of undergraduate students. 

 

1.8.2 Significance 

 

Clinical significance is defined by Jacobson, Follette and Revenstorf (1984, cited by 

Jacobson and Truax 1991:12) as something that motivates a move, either away from a 

dysfunctional population or closer to a functional population. This indicates that, if a study 

is to be significant, it should make an impact on the population and it should be done for 

the betterment of the population (Jacobson & Truax 1991:12). 
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CT is identified by the American Physical Therapy Association as a necessary and desirable 

attribute for physiotherapists and physiotherapy students alike. It is, thus, important that 

educators play an active role in developing CT skills in students, to teach students to think, 

and not just memorise information (Zettergren & Beckett 2004:74). 

 

If CT can be enhanced and developed in all the years of study, students will gain clinical 

reasoning skills, which will have lifelong benefits for them (Brudvig et al. 2013:19). Thus, 

designing and administering a CT skills test could benefit the SAHP, which could use it either 

as a pre-admissions test, or to test students yearly to determine if teaching strategies should 

be changed.  

 

This research could inspire future research. CT skills could be tested in all four years of 

study, which could determine if there is a gap in the curriculum. This gap can be 

investigated more deeply by analysing the curriculum itself. By measuring CT skills at the 

start of the curriculum (first year) it can be determined where students need additional 

assistance or workshops to enhance these skills. It should also be considered whether 

students who are selected to study in the health professions have higher levels of CT skills, 

and that a pre-admission test in the different professions could be more financially viable 

than investing financial resources on developing good critical thinkers into a great critical 

thinkers (Reale et al., 2018:830). 

Pre-admission tests that test CT have been found to be successful in identifying students 

with strong CT skills and the potential to achieve academic success (Campbell 2017:30; 

Fisher 2005:10; Willmott 2005:5) and using a CT skills test (e.g., CCTST or HSRT) was, 

thus recommended (cf. 1.2.4). 

 
1.8.3 Contribution 

 

The word contribution has its origins in Latin and means bring together (Oxford Dictionaries 

n.d.:online). Measurements of the CT skills of undergraduate AHP students can be 

compared to determine if the exit-level outcomes have been achieved in terms of CT. A 

norm could be developed, and this could help to identify areas that the students need to 

focus on to improve their CT skills. This finding was the main output of this study. 

 

This study’s focus was to contribute to the body of knowledge on CT skills of undergraduate 

AHP students.  
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1.9 ARRANGEMENT OF THE STUDY 

 

This chapter, Chapter 1, Overview and orientation to the study, presented background 

to the research problem, the problem statement and research questions, and the aim and 

objectives of the study. This chapter demarcated the field and scope of the study, explained 

the significance and value of the study, described the research design of the study and 

methods of investigation, and referred to the implementation of the findings. The chapter 

also included a summary of the research methodology, followed by an overview of the main 

research findings. 

 

Chapter 2 is the first research article in the format of a publishable paper. The publishable 

paper that will be submitted is titled, Critical-thinking skills of undergraduate allied 

health professions students: a pretest-posttest study. The paper was written 

according to the author guidelines of the journal, Critical Thinking and Creativity. 

 

Chapter 3 will present the second research article in the format of a publishable paper. The 

publishable paper that will be submitted is titled, Allied health professionals climbing 

the steps of critical-thinking education. The paper was written according to the author 

guidelines of The Journal of Higher Education. 

 

Chapter 4, Conclusion, recommendations and limitations of the study, will provide 

an overview of the study, identify the significance and limitations of the study, and make 

suggestions for further studies and research that are needed in relation to the research 

problem. 

 

1.10 CONCLUSION 

 

Chapter 1 provided an orientation to the study, and will be followed by two publishable 

articles, in Chapters 2 and 3.  



40 

 

CHAPTER 2  

 

ARTICLE 1: 

 

CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH 

PROFESSIONS STUDENTS: A PRETEST-POSTTEST STUDY 

________________________________________________________________ 

The article was prepared according to the submission guidelines for the journal, 

Thinking Skills and Creativity (cf. Appendix H1). 
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ARTICLE TITLE: CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED 

HEALTH PROFESSIONS STUDENTS: A PRETEST-POSTTEST STUDY 

• Significance of work: Critical-thinking (CT) skills is one of the most essential 

graduate attributes that undergraduate students need to require to be successful in 

their careers of choice, and to succeed at university level. CT skills are particularly 

important in healthcare practitioners, because, if health care professionals lack critical-

thinking skills, it could affect their clinical practice. Not all universities make use of  pre-

admissions testing or, more specifically, test CT skills to determine if students 

experience a shift in CT during any year of study. In this research study, the researcher 

set out to determine whether CT skills developed in undergraduate students studying 

towards an allied health degree at the University of the Free State. The pretest-

posttest study was performed during the clinical rotation years of these undergraduate 

students, over a time frame of nine months.  

• Full author details: Ms. Marshé Louw, Junior Lecturer, Department of Physiotherapy, 

University of the Free State, PO Box 339, Internal box G30, Department of 

Physiotherapy, University of the Free State, Tel: (work) 051 401 3301, 

LouwM@ufs.ac.za, Cell phone number: 082 556 1878  

• Second author: Dr Chantel van Wyk, Senior Lecturer, Division of Health Sciences 

Education, Office of the Dean, Faculty of Health Sciences, University of the Free State, 

PO Box 339, Bloemfontein 9300, South Africa 

• Corresponding author: All correspondence should be addressed to the author, M. 

Louw at LouwM@ufs.ac.za. 

• Authors’ contributions:  

• Principal researcher and first author: Ms. M. Louw 

• Research supervisor and co-author: Dr C. van Wyk 

• Statistician:  Staff of the Department of Biostatistics at the University of the Free State 

analysed the data used in this study.  

mailto:LouwM@ufs.ac.za


42 

 

• Summary:  

o Number of words: 6 562 (total document) 

o Pages: 26 (total document) 

o Tables 

▪ Table 1: Example of changes made to the TSA-Modified 

▪ Table 2: Analysis of the response rate per department 

▪ Table 3: Test results of the TSA-Modified 

▪ Table 4: Critical-thinking skills classification according to TSA-

Modified total scores per year and per department 

▪ Table 5: Individual result per profession per year group 

▪ Table 6: Direction of change according to the results on the TSA-

Modified test total results (from pretest to posttest) 

o Figures : None  

o Supplementary material : None 
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CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH 

PROFESSIONS STUDENTS: A PRETEST-POSTTEST DESIGN  

Marshé Louw¹* BSc (Physiotherapy), Chantel van Wyk² MSc (Med) Genetic 
Counselling, PhD (HPE) 

 

¹ Department of Physiotherapy, School for Allied Health Professions, University of the 
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Highlights:  

• Thinking Skills Assessment (TSA) was modified and administered to 

undergraduate allied health professions students at the University of the Free 

State to determine their level of critical-thinking skills. 

• Statistically significant differences were found in the pretest-posttest scores of 

occupational therapy students. 

• Statistically significant differences were found in median differences of 

“matching arguments” on the total scores on the TSA-Modified test. 
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Abstract  

Critical thinking (CT) is a valuable attribute and a prerequisite for succeeding in most 

occupations, especially in health care professions. Health care professionals are 

required to make decisions that could have a serious influence on the lives of others; 

these decisions have to be made quickly, and should be consistent. Decisions are 

based on knowledge that has been integrated into clinical practice, CT skills make this 

process of integration possible. The objective of this research study was to determine 

if CT skills develop in undergraduate allied health professions students over a period 

of nine months. A one-group pretest-posttest design was used for this quantitative 

study. CT skills were tested using a modified version of the 2015 Thinking Skills 

Assessment (TSA). The target population was 227 undergraduate allied health 

professions students at the University of the Free State, of whom 136 completed the 

pretest, but only 106 completed the pretest and posttest, and who were consequently 

included in the study (55,5% and 43,3% response rates respectively). This study found 

no statistically significant development of overall CT skills over the study period. 

Interestingly, occupational therapy students showed a statistically significant 

difference in median test scores compared to the other groups, though this finding 

needs further investigation. This study highlights the need for more extensive research 

on the CT skills of different health care professionals, to build a stronger foundation 

regarding thinking, and to improve clinical reasoning skills, which could lead to better 

patient care.  

Keywords: Critical-thinking skills, allied health professions, graduate attributes, 

Thinking Skills Assessment (TSA)  
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1. INTRODUCTION 

Critical thinking (CT) is currently a focus area in higher education, not only in relation 

to the preparation of graduates for the impact of the fourth industrial revolution on the 

future world of work, but also in health care education, as a graduate attribute for 

student success within this domain (Ross, Loeffler, Schippe, Vandermeer & Allan 

2013; Strydom & Oosthuizen 2019).  CT skills are needed to ensure the transfer of 

knowledge into clinical practice by health care students, through higher-order thinking 

skills, to reach the best possible clinical decision for each patient (Fitzpatric, 2005). 

Considering that it takes 11-16 seconds to interpret a problem and formulate a 

rudimentary reflective response (Facione & Facione, 2008), it is crucial for the health 

care professional to complete this thinking process and make a decision, especially in 

life-threatening situations. Even though there has been a realisation that students are 

lacking in CT skills (Roksa & Arum, 2011; Sharp, Reynolds, & Keisha, 2013), little 

research has been done on this subject, especially in the field of allied health 

professions (AHP). Articles have focused mostly on postgraduate students and/or on 

a specific group/profession within the AHP.  Better insight into CT skills, especially as 

related to clinical practice amongst undergraduate AHP students, could benefit the 

long-term understanding and development of CT skills and support student success. 

A moderate correlation has been found in health professionals between CT and clinical 

judgement (Brudvig, Dirkes, Dutta, & Rane, 2013; Goodman, Redmond, Elia, Harris, 

Augustine & Hand, 2018); clinical competence (Distler, 2007); clinical reasoning 

(Facione & Facione, 2008); real-world decision-making and positive life events (Butler, 

Dwyer, Hogan, Franco, Rivas, Saiz & Almeida 2012; Butler, Pentoney, & Bong, 2017); 

learning styles (Brudvig, Mattson, & Guarino, 2016); diagnostic accuracy (Brunt, 2005; 

Charney & Peterson, 2013); patient-centred care (Reale, Riche, Witt, Baker, & 

Peeters, 2018); degree performance (O’Hare & McGuinness, 2015; Pitt, Powis, Levett-

Jones, & Hunter, 2015) and student success (Charney & Peterson, 2013; Fong, Kim, 

Davis, Hoang, & Kim, 2017; Liu, Frankel, & Roohr, 2014; Ross et al., 2013). A gap 

exists, particularly in the area of AHP and, more importantly, undergraduate students; 

it is, thus, important to determine if students’ CT skills improve during the clinical years 

of study, as would be expected.  
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This research study aimed to fill a gap in the knowledge in the field of AHP, especially 

regarding CT skills. CT skills have been ranked globally, and by the University of the 

Free State (UFS), as the second-most-important skill needed for the profession of 

teaching, and for employment in general (AAC&U, 2009; Liu et al., 2014; Strydom & 

Oosthuizen, 2019). By investing in research on the development of CT skills at the 

UFS, it is expected that future graduates will move up the ladder of employability, 

thereby making the UFS the institution of first choice for higher education.  

The concept of CT is still under development in healthcare; consequently multiple 

variations in the definition of CT exist due to the complexity of the subject (Kahlke & 

White, 2013). The Association of American Colleges and Universities  ( AAC&U, 2011) 

defines CT as “a habit of mind characterised by the comprehensive exploration of 

issues, ideas, artefacts, and events before accepting or formulating an opinion or 

conclusion”. For health professionals to make the quick decisions that are needed, CT 

skills have to be a habit of mind. This habit will improve the process of clinical 

reasoning, leading to improved patient care. This definition has been identified as the 

benchmark for the development of CT in UFS students; therefore, it will be the guiding 

definition for this research (Strydom & Oosthuizen, 2019).  

There are a vast number of tests available in different formats to assess CT skills, but 

most of them are costly, especially for a third-world country, such as South Africa. 

Except for the financial implications, there is not a common, reliable and valid tool 

available to assess CT skills consistently in health professions (Paul, 2014). Firstly, it 

should be determined if a need exists to develop undergraduate AHP students’  CT 

skills (Hutton & Hutton, 2012), before the effort is made to spend financial resources 

on this skill with the aim of enhancing student success (Peeters & Boddu, 2016). The 

Thinking Skills Assessment (TSA) test was developed by University of Cambridge 

Local Examinations Syndicate (UCLES) to assist with university admissions, and it is 

based on 25 years of experience (Willmott, 2005). The TSA assesses the CT and 

problem-solving skills of university applicants and is administered mainly by the 

University of Cambridge, University of Oxford and the University College London for 

various degrees, but does not include health sciences (Hutton & Hutton, 2012). 

Cambridge Assessment Admission Testing developed the BioMedical Admission Test 
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(BMAT) in 2001 for medical and veterinary student admission testing; however, this 

test does not test CT specifically. Instead, it tests aptitude and skills, which include a 

CT skills component (Fisher, 2005).  

The aim of the research reported in this article was twofold: Firstly, to determine the 

CT skills of undergraduate AHP students in their clinical rotation years, and, secondly, 

to determine if any change took place in the CT skills of these students during a time 

frame of nine months (clinical rotation year).  

 

2. MATERIAL AND METHODS 

A quantitative study, pretest-posttest design, was done using a specimen version of 

the TSA test of 2015, with permission from UCLES. The specimen version is freely 

available online as a pretest to prepare students who want to apply for admission. The 

comparison of TSA scores was limited due to lack of available research regarding the 

TSA test.  

The test was modified and adjusted for a South African context – only terminology 

changes were made, as shown in Table 1. This test has 25 multiple-choice questions 

that test test-takers’ ability to summarise a conclusion (5 items); draw a conclusion (3 

items); identify assumptions (5 items); assess the impact of additional evidence (3 

items); detect reasoning errors (5 items); match arguments (2 items); and apply 

principles (2 items). In this article, the test that was used will be referred to as the TSA-

Modified test.  

The University of Cambridge has done extensive research with various stakeholders 

to support the validation of the TSA, which students use in preparation for admission 

testing for the University of Cambridge. Face validity was determined by changing 

some of the questions for a South African demographic. The questions included 

“everyday” as well a “medical background” type questions.  
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Table 1: Example of changes made to the TSA-Modified 

TSA (2015) specimen 

test words 

Question on test TSA – Modified words 

miles 1 kilometres (km) 

Britain 2, 8 South Africa 

England 3 Bloemfontein 

Widgett and Co 7 De Beers Mining 

London Marathon race 29 (in answer options) Comrades Marathon 

Approval to conduct this research study was obtained from the Health Sciences 

Research Ethics Committee of the Faculty of Health Sciences at the UFS (UFS-

HSD2017/1276). Consent was obtained from Cambridge Assessment Admission 

Testing to use the specimen TSA (USCLES 2015 version) and to make the necessary 

modifications to the specimen test.  

This study held no potential physical, psychological or any form of danger to the 

researcher or the study population. Student participation was voluntary and involved 

no remuneration.  

This study was conducted at the UFS in South Africa on all third- and fourth-year 

undergraduate AHP students (N=136) who consented to participate in the year 2018. 

The Departments of Physiotherapy (PT), Nutrition and Dietetics (ND), Optometry 

(OPTOM) and Occupational Therapy (OT) were included in this study. A suitable time 

was identified with the student coordinators for each year group per department. The 

student class leaders where then sent an invitation to the testing which explained the 

research objective, and they were asked to forward it to all the students in their class. 

The class captains where reminded of the testing the day before it took place, via 

email.  

The TSA-Modified was administered twice (i.e., pretest and posttest). The pretest was 

completed at the beginning of the year 2018 (January and February), and the posttest 

in September 2018, after students had completed the clinical rotations. The test was 

completed in paper and pencil/pen format using a scoring sheet that had been 
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developed by the researcher. A fieldworker distributed and collected the test papers. 

Informed consent was obtained from the students to participate in the study at the 

initial testing. The test venues were kept as quiet as possible to limit distractions whilst 

students completed the test.  

Numerous attempts were made by the researcher to increase the population of the 

pretest and posttest participants, but class scheduling issues impacted negatively on 

the number of participants recruited. The researcher scheduled a session for each 

year group per department, and then gave an additional testing opportunity for the 

different year groups per department (if needed). The pretest was administered over 

a period of eight days. For the posttest, a week of additional testing times were 

identified during which the participants could complete the test at a time that suited 

them. This led to the posttest testing times differing by up to two weeks. A field worker 

collected the consent forms and blinded the identity of the students from the 

researcher.  

No demographic data was collected, as the researcher aimed to determine the current 

level of CT skills in AHP students, and not demographic factors that could influence 

the level of CT skills. The test score data was also protected by using a unique nine-

digit participant number for each student. The same number was used for the pretest 

and the posttest, to enable pairing of the test scores – doing so ensured that the 

researcher remained blind to the participants’ identity. 

The data was captured by the researcher on an Excel worksheet within one week of 

testing. This meant that smaller groups of data were captured, ensuring accuracy, 

consistency and making it possible to correct mistakes. The data was checked and 

rechecked by the researcher to ensure validity. Reliability was achieved by testing the 

students in the shortest time frame (one to two weeks); in the same place, by giving 

standard instructions, by using an answer key template for marking tests, and 

rechecking tests. The final data analysis (SAS Version 9.4) was done by the 

Department of Biostatistics, UFS. 
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3. RESULTS 

A total of 136 students (59,9% of the population) completed the pretest and 106 

students (46,7% of the population) completed both the pretest and posttest (cf. Table 

2). Table 2 includes a more detailed exposition of the participant details according to 

their study year and department. One student completed the pretest on the test itself, 

and the test was discarded by the fieldworker, thereby excluding that student from the 

study. 

Table 2: Analysis of the response rate per department 

 Total in 

third-

year 

class 

Completed 

pre- and post-

test (% of 

class) 

Completed 

pre-test 

Total in 

fourth-

year 

class 

Completed 

pre- and post-

test (% of 

class) 

Completed 

pre-test 

OT 40 15 (37.50%) 15 41 0 (0%) 0 

OPTOM 18 3 (16.67%) 3 31 12 (38,70%) 30 

ND 12 11 (91.67%) 12 7 7 (100%) 7 

PT 39 25 (64.10%) 32 39 33 (84,61%) 35 

TOTALS 109 54 (49,54%) 62(56,88%) 118 52 (43,22%) 74 (62,71%) 

Note: PT = undergraduate physiotherapy students in third and fourth years of study, OT = 
undergraduate occupational therapy students in third year of study; ND = undergraduate 
nutrition and dietetics students in third and fourth years of study; OPTOM = undergraduate 
optometry students in third and fourth years of study. 

 

Reasons for failing to complete the posttest included dropping out from the programme 

(n=1), absence on the day(s) of data collection (n=4), class scheduling issues (n=18), 

inconsistencies (the test was not written under the supervision of the fieldworker) (n=4) 

and withdrawal from the study (n=3). The OT fourth-year group decided to not give 

consent to participate in this study.  

The pretest and posttest median results were obtained by means of the signed rank 

test, since the data was skew between the different professions, and a p-value was 

derived from the data (cf. Table 3). The data in Table 3 also indicates the maximum 

and minimum scores for each section of questions as achieved by individual students.   

The total scores indicated no statistically significant change in the total score for CT 

from the pretest to the posttest, in any of the professions. 
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 Table 3: Test results of the TSA-Modified: (n=106) 

 

 

 

 

 

 

 

 

 

 

 Median Lower 
quartile 

Upper 
quartile 

Minimum Maximum p-value 
for 

change 

 Pre Post Pre Post Pre Post Pre Post Pre Post  

Total (25 items)           0.32 

3rd years 11.0 12.5 10 10 14 14 4 2 22 19 0.78 

4th years 11.0 12.0 10 9 14.5 14.5 6 5 19 21 0.28 

Applying principles 
(2 items) 

2.0 1.0 1.0 1.0 2.0 2.0 0.0 0.0 2.0 2.0 0.34 

Detecting reasoning errors  
(5 items) 

3.0 3.0 2.0 2.0 4.0 4.0 0.0 0.0 5.0 5.0 0.28 

Identifying assumptions  
(5 items) 

2.0 2.0 1.0 2.0 3.0 3.0 0.0 0.0 5.0 5.0 0.45 

Summarising conclusions  
(5 items) 

2.0 2.0 1.0 1.0 3.0 3.0 0.0 0.0 5.0 5.0 0.07 

Assessing impact  
(3 items) 

1.0 1.0 1.0 1.0 2.0 2.0 0.0 0.0 3.0 3.0 0.49 

Drawing conclusion  
(3 items) 

1.0 1.5 1.0 1.0 2.0 2.0 0.0 0.0 3.0 3.0 0.41 

Matching arguments  
(2 items) 

1.0 0.0 0.0 0.0 1.0 1.0 0.0 0.0 2.0 2.0 0.00** 

Note: **p < 0.01 

5
1
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The data of the third and fourth-year students were separated to determine if there 

was a statistically significant difference between these two groups. The median scores 

of both the groups was 11 for both the pretest and posttest, and had a minimum, non-

statistically significant positive development, to 12 and 12.5 respectively. The only 

statistically significant (p<0.01) finding on the TSA-Modified is the median difference 

of the section Matching arguments. The total score decreased from 1 (pretest) to 0 

(posttest).  

After data analysis, the researcher classified the CT skills as weak, average or strong. 

If the score was lower than 10 out of 25, the students’ CT skills were classified as 

weak, a score between 11 and 15 meant a classification as average and above 16 as 

strong CT skills (Table 4). This was based on statistics on the TSA results of 2015 

(UniAdmissions, 2015). This classification was done per department and per year 

group. 

Table 4: Critical-thinking skills classification according to TSA-Modified total 

scores per year group and per department 

 Weak (<10) Average (11-15) Strong (>16) 

 Pre Post Unchanged Pre Post Unchanged Pre Post Unchanged 

PT 4 13 14 9 15 14 7 5 5 2 

ND 4 2 6 2 7 4 2 3 2 1 

OPTOM 4 3 3 1 3 3 2 1 1 2 

PT 3 12 11 10 11 11 9 2 3 2 

OT 3 1 1 1 7 9 7 7 5 5 

ND 3 4 6 3 6 4 3 1 1 1 

OPTOM 3 2 1 1 1 2 1 0 0 0 

Totals: 37 42 27 50 47 31 19 17 13 

Note: PT 4 = physiotherapy fourth years, PT3 = physiotherapy third years, OT3 = 
occupational therapy third years, ND4 = Nutrition and Dietetics fourth years, ND3 = 
Nutrition and Dietetics third years, OPTOM 4 = Optometry fourth years; OPTOM 3 = 
Optometry third years 

Upon classifying the CT scores, the results indicated that most students had average 

CT skills. Unexpectedly, the number of ND students with weak and average CT skills 

had increased in the posttest. The results also indicate that the OT students were 
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mainly classified as average or strong critical thinkers, but that during the testing 

timeframe the number of average critical thinkers increased (n=2) and those with 

strong CT skills decreased, indicating a negative development for ND. The rest of the 

professions remained generally unchanged. The classification stayed unchanged for 

71 of the students (66,98% of the study population): weak (n=27), average (n=31) and 

strong (n=13).  

The different professions where grouped to determine if there was a difference 

between the professions and year groups (cf. Table 5).  

Table 5: Individual result per profession per year group 

Profession Median 
pretest 
score 

Median 
posttest 

score 

Difference Maximum 
score 

Minimum 
score 

p-value 
(pre- to 
post-
test) 

    Pre Post Pre Post  

PT4 (n=33) 11 12 +1 18 18 6 6 0.31 

PT3 (n=25) 11 12 +1 22 18 4 6 0.11 

OT3 (n=15) 15 14 -1 21 19 7 9 0.04* 

ND4 (n=7) 11 12 +1 16 15 8 9 0.22 

ND3 (n=11) 11 10 -1 19 18 8 7 0.86 

OPTOM4 (n=12) 12 11 -1 19 21 9 5 0.26 

OPTOM3 (n=3) 10 11 +1 15 11 6 2 0.50 

Note: PT 4 = physiotherapy fourth years, PT3 = physiotherapy third years, OT3 = 
occupational therapy third years, DN4 = Nutrition and Dietetics fourth years, DN3 = 
Nutrition and Dietetics third years, OPTOM 4 = Optometry fourth years; OPTOM 3 = 
Optometry third years 

* p<0.05 

It should be noted that the OT students exhibited a statistically significant difference 

(p<0.05) when compared to the different year groups per department. OT students 

also had a higher median score on both the pretest and posttest, even though the 

score had negative growth during the timeframe. The other departments’ students had 

comparable median scores for the pretest and posttest (cf. Table 5). 
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The direction of change in the results of the TSA-Modified for the total group indicates 

that 40,57% of the student population that completed the test showed an increase in 

CT skills on the modified TSA, whilst 15,09% had no change in their scores (cf. Table 

6).  

Table 6: Direction of change according to the results on the TSA-Modified test 
total results (from pretest to posttest) 
Change  Total group Third-year group Fourth-year group 

 f % f % of third 
year 

group 

% of 
total 

group 

f % of the 
fourth 
year 

group 

% of 
total 

group 

Increase 43 40,57% 22 (40,74%) 20,75 21 (40,38%) 19,81 

Decrease 47 44,34% 23 (42,59%) 21,7 24 (46,15%) 22,64 

No 

change 

16 15,09% 9 (16,67%) 8,5 7 (13,46%) 6,6 

Total 106 100% 54 (100%) 50,95% 52 (100%) 49,05% 
Note: f = frequency, % = percentage 

 

The third and fourth-year groups were then separated in the total group, to determine 

if there was a difference in the change in CT for the third and fourth-year groups. The 

results indicate no statistical significance (p=0.88) with the chi-square test, indicating 

that the two groups had comparable results regarding the increase, decrease and no 

change in CT skills.  

 

4. DISCUSSION 

CT skills form the foundation on which higher-order thinking skills are built. If students 

struggle with CT, they could, therefore, also struggle with higher-order thinking skills, 

such as clinical reasoning and problem-solving (Velde, Wittman, & Vos, 2006). CT is, 

thus, the foundation for the transfer of knowledge into practice, and directly influences 

the quality of patient care. 
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This study indicated that undergraduate AHP students in their third and fourth years 

of study had average CT skills. These results are in contrast to a study that indicated 

that most AHP had weak CT skills, but it should also be noted that a different student 

population (it included cytotechnology, dental hygiene, health informatics and 

information management and medical technology students) and the Californian 

Critical Thinking Skills Test was used, making any comparison impossible in this study 

(Sharp et al., 2013). In contrast to these results, other studies found that health 

professions students have good CT abilities (Goodman, et al., 2018; Slaughter, Brown, 

Gardner & Perritt, 1989). These studies also used different CT skills tests (e.g., Health 

Science Reasoning Test and the Watson-Glaser Critical Thinking Assessment) and 

populations differed, including practicing dietitians and first-year physiotherapy 

students.  

Furthermore, this study indicated that no significant change in CT skills occurred in the 

timeframe of nine months. These findings correlate with previous studies, but it should 

be noted that the students who participated in these other studies were not 

undergraduate students, and that the timeframes differed, from only testing on 

admission, to over 27 months (Domenech & Watkins, 2015; Vendrely, 2005). The 

median total on the TSA-Modified did improve minimally in three of the groups in this 

study, correlating with other research findings (Reale et al., 2018). It is important to 

note that clinical rotation or exposure did not automatically improve CT skills in this 

study. The expectation is that CT skills are improved by practicing these skills in the 

clinical setting (Zettergren & Beckett, 2004).    

These results could, on the one hand, indicate that no dedicated educational initiatives 

are applied to include CT skills in the teaching strategies in the School for Allied Health 

Professionals (Franco & Vieira, 2019); that the timeframe of testing was too short 

compared to other studies that indicated a statistically significant change (Bartlett & 

Cox, 2002; Brudvig, Mattson, & Guarino, 2015; Vogel, Geelhoed, O.Grice, & Murphy, 

2009), or that undergraduate students are not explicitly taught principles of CT skills 

(Smith, Rama, & Helms, 2018). Findings by Reale et al. (2018) could possibly explain 

why some of the professions and year groups showed negative growth in CT skills. 

The authors indicate that developing CT skills is a time-consuming process and 
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considerable financial resources are needed to develop “very good” into “great” critical 

thinkers. The study also indicates that resources should rather be used to improve 

problem-solving abilities and moral reasoning, than improving the “analytical critical 

thinking ability” (Reale et al., 2018).  

Overall, the test scores could have been influenced by numerous factors, including the 

students’ busy schedules, small population that participated, motivation of the students 

to complete the test (Bensley, Rainey, Murtagh, Finn, Maschiocchi, Bernhardt & 

Kuehne, 2016), and student cognitive fatigue (Domenech & Watkins, 2015), all factors 

that were not investigated by this study. Another possible limitation could be that the 

test consisted of multiple choice questions, and did not include reference to the 

process of applying CT skills, the thinking process behind the choice, or the moral 

reasoning behind answers (Zaidi, Grob, Monrad, Kurtz, Tai, Ahmed, Gruppen & 

Santen, 2018).  

Numerous attempts were made to increase the pretest and posttest population by 

providing additional testing times, but due to the test being voluntary, very few students 

arrived for the additional testing opportunities. It is clear that many students (13.2%) 

were lost from the pretest to posttest; this could be attributed to the lack of motivation 

to take the test. It is also clear that there is a skew representation of the different 

professions and, thus, no conclusion can be drawn regarding any one specific 

profession. Because several students could not be included in the study (cf. Results), 

the study population was reduced greatly, and this could be identified as a limitation 

of this study. 

OT students had a statistically significant higher median score on both the pretest and 

posttests, even though the score had negative growth during the timeframe. Deeper 

investigation into the different curricula and the level of AHP students’ CT skills is 

needed to determine why the OT students in the research population scored higher 

on the test than other professions. A larger cohort of OT students should be tested to 

determine if the higher score is merely due to a small number of students, who 

happened to have better CT skills, being tested. The results of this study is also from 

one institution with a limited sample group, and cannot be considered a true 
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representation of AHP as a whole. Further research is needed in this area and cohort 

to determine generality.  

Research suggests that clinical exposure (Patton, Higgs, & Smith, 2013) and 

development into adulthood (Flores, Matkin, Burbach, Quinn, & Harding, 2012) are 

linked to increased CT skills, thus, it is interesting to note that the third and fourth-year 

groups indicated no statistically significant change in CT skills between the two groups, 

contrary to expectation. The demographics of the population was not investigated, 

thus, the researchers suggest that future studies gather information on demographics, 

such as gender, age, previous studies and ethnicity (Fong et al., 2017), to determine 

if there are significant factors that affect CT. This was not the aim of this current study.  

The main focus of this study was to determine if CT skills develop during the clinical 

rotation years of undergraduate AHP students at the UFS. A few limitations could have 

had an influence on these results. The researchers recommend that a longer 

timeframe be used, and that students are tested from their first to final years to 

determine development in CT skills. Doing so will provide a bigger picture of when and 

where CT skills actually develop in AHP students at the UFS (Brudvig et al., 2013; 

Huber & Kuncel, 2016). The students’ motivation to complete the test (Bensley et al., 

2016; Butler et al., 2017) and attitudes and beliefs about CT testing (Stupple, Maratos, 

Elander, Hunt, Cheung & Aubeeluck,  2017) should also be investigated further.  

The question that arises is how the average and weak CT skills of the population that 

was tested will affect the patient care they render and clinical reasoning skills, 

compared to the way the good CT skills would. A study stretching over the entire period 

of the curriculum, with an added focus on the effect of CT skills on clinical reasoning, 

will provide a clearer picture of CT skills and how they inevitably influence patient care.  

 

5. CONCLUSION  

 

The results of this study indicate the need for a shift in the current way of teaching and 

learning in health care education, especially considering changes caused by the fourth 

industrial revolution, which has upscaled the need to develop CT skills. Undergraduate 

students’ foundational thinking skills need to be nurtured and developed, to provide 
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students with tools to reason clinically. During the third and fourth years, students need 

to incorporate foundational thinking skills during their clinical experiences, so that they 

can reason clinically about the best patient-centred care. If this does not happen, we 

should be concerned about the outcome of patient care. Continued research on the 

CT skills of this cohort needs to be done to ensure that graduating students have the 

best chance of succeeding in their chosen professions.  
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Abstract 

In this era of the fourth industrial revolution and a new generation of students, 

lecturers need to adjust their teaching strategies, to actively engage the students 

they teach. One of the graduate attributes that is most desired, and which should 

be developed in students, is critical-thinking (CT) skills. Graduates who possess 

CT skills have better chances of having successful careers. This relates to the aim 

of this study, namely, investigating the teaching strategies lecturers use to develop 

these sought-after CT skills, and determining if different strategies are used for 

different year groups. Lecturers in four of the departments (Physiotherapy, 

Occupational Therapy, Nutrition and Dietetics, and Optometry) of the School for 

Allied Health Professions at the University of the Free State completed a self-

designed questionnaire, to determine which strategies they used to develop 

students’ CT skills. A response rate of 60% of the target population was achieved. 

Lecturers indicated problem-based learning and experiential learning as the 

teaching strategies applied most often to develop CT skills. This study identified 

how these strategies were scaffolded in 2018 in the four curricula of the different 

allied health professions disciplines to develop well-rounded graduates who 

engage in CT. 

Keywords: Critical-thinking skills strategies, allied health professions, lecturers, 

teaching strategies, health professions education 

Introduction 

Lecturers need to adjust their teaching strategies to adjust for the fourth industrial 

revolution and the new generation of students they teach, to ensure facilitation of learning 

(Amin & Adiansyah, 2018; Ernstzen & Bitzer, 2012). CT skills are considered to be 

valuable skills for succeeding in life, and for having successful careers of choice, thus, it 

is essential that students acquire these skills during higher education (Dunne, 2015; Elder 

& Paul, 2007; Ennis, 2018; Franco & Vieira, 2019; Lai, 2011; Lederer, 2007; Roksa & 

Arum, 2011). CT skills are, thus, considered to be one of the graduate attributes that is 
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most desired in higher education in general, and health professions education in particular 

(AAC&U, 2018). Health professions students are expected to progressively build on their 

foundational thinking skills (e.g., CT skills) to develop more complex thinking. Better 

CT skills enables undergraduate students to reason clinically and improve their problem-

solving abilities, and to provide the best and most effective patient care (Reale, Riche, 

Witt, Baker, & Peeters, 2018).  

The development of CT is important in the allied health professions (AHP), to 

ensure that undergraduate students develop into well-rounded graduate students who are 

able to cope with the real world, and who have the best possible chance of achieving the 

exit-level outcomes of their chosen degree (Ganesh & Smith, 2017; Tiruneh, Verburgh, 

& Elen, 2014). Studies indicate that health professions students already have higher CT 

skills than the average student (Goodman, Redmond, Elia, Harris, Augustine, & Hand, 

2018; Velde, Wittman, & Vos, 2006; Vendrely, 2005; Wessel & Williams, 2004). These 

findings lead to this enquiry, into the way this student attribute influences the teaching 

strategies that lecturers use to develop CT skills, and whether the skills can be developed 

further.  

A widely supported standpoint is that CT skills are teachable and can be 

developed through specific teaching strategies (Butler, Pentoney, & Bong, 2017; Ennis, 

2018; Niu, Behar-Horenstein, & Garvan, 2013), either embedded (infused or immersed) 

in the subject-specific curriculum (Cargas, Williams, & Rosenberg, 2017; Ennis, 2018; 

Flores, Matkin, Burbach, Quinn, & Harding, 2012; Niu et al., 2013; Persky, Medina, & 

Castleberry, 2019; Puig, Blanco-Anaya, Bargiela, & Crujeiras-Pérez, 2019; Tiruneh et 

al., 2014), or in general (Abrami et al., 2015; McPeck, 1990; Tiruneh et al., 2014). 

Systematic reviews of teaching strategies indicate that lecturers in higher education have 

shifted their teaching strategies to embedding CT skills within the curriculum. However, 
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not all research reports portray the embedded approach as effective (Abrami, Bernard, 

Borokhovski, & Wade, 2008; Behar-Horenstein & Niu, 2011; Tiruneh et al., 2014). 

Saeger (2014) found no statistically significant difference between general and embedded 

CT strategies, and that embedded CT strategies (immersion) actually indicated a higher 

mean value. This finding is supported by Brunt (2005), who states that merely teaching 

CT is not enough – it has to be applied and integrated consistently.  

Another question raised regarding discipline-specific teaching strategies is that, if 

the CT skill is taught within a discipline, will the student be able to apply it to real-life 

situations, or will the skills development be limited to the discipline-specific knowledge 

(Jones, 2015; McPeck, 1990; Thonney & Montgomery, 2019). Teaching a student general 

principles of CT skills does not guarantee that the skill will be transferred to the discipline 

(Saeger, 2014). An advantage of teaching CT skills within a discipline is that students’ 

clinical reasoning and CT develop within the discipline being taught, ensuring that the 

graduate is able to apply skills to different contexts of the discipline and in general 

(McPeck, 2016; Tiruneh, Weldeslassie, Kassa, Tefera, De Cock, & Elen, 2016). It is clear 

from the research that there is no blanket agreement about the best approach, though it is 

clear that higher education has moved towards immersion and infusion. The reason for 

this shift is not the aim of this article; instead, this study wished to engage in further 

investigation into the “how” of this shift taking place.  

Researchers indicate that teaching strategies are a variable that develops CT skills 

when the strategies engage the students actively (Payan-Carreira, Cruz, Papathanasiou, 

Fradelos, & Jiang, 2019; Tiruneh et al., 2014). The suggestion is that students are made 

aware of the CT process and principles early in the curriculum, to assist them to apply 

these skills when certain teaching strategies are used during the years of study 

(Brookfield, 2012; Vogel, Geelhoed, Grice, & Murphy, 2009). Longer intervention by 
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means of teaching strategies has been found to be more effective in developing CT skills, 

by allowing students to apply and integrate the skills they have been taught (Behar-

Horenstein & Niu, 2011; Bernard et al., 2008; Huang, Newman, & Schwartzstein, 2014; 

Lipman, 1988; Niu et al., 2013; Tiruneh et al., 2014).  

Because there are so many teaching strategies available that can be embedded in 

a curriculum, the process of choosing effective strategies is not easy. Time is a precious 

commodity in higher education; thus, lecturers need to focus on the most effective 

teaching strategies for developing CT skills in their undergraduate students (Huber & 

Kuncel, 2016; Ramklass, 2000; Saeger, 2014); these strategies must be relevant for 

diverse student populations and different professions (Niu et al., 2013). Research findings 

are inconsistent and inconclusive about the best strategies for developing CT skills, 

especially in health education (Carter, Creedy, & Sidebotham, 2016; Carvalho, Azevedo, 

Cruz, Mafra, Rego, Vitor, Santos, Cogo & Ferreira Júnio, 2017; Payan-Carreira et al., 

2019).  

Systematic reviews of higher education have identified two methodologies as 

being the most effective for teaching at university level: oral and written communication 

(Ennis, 2018; Shim & Walczak, 2012), and active methodologies (Bezanilla, Fernández-

Nogueira, Poblete, & Galindo-Domínguez, 2019; Loes & Pascarella, 2017). Lecturers 

indicate that they consider the strategies that they use most to be the most effective 

strategies (cf. Table 1). Traditional lectures and “assessment, follow-up and feedback” 

are considered to be the least effective strategies to develop CT skills (Bezanilla et al., 

2019). 

.
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Table 1: Teaching strategies identified by research as having a positive effect on critical thinking development in higher education 

Approach Teaching strategy Author 

Category 1: 

Individual 

study 

Reflecting Reflective logs Assignments Research    

 √    Payan-Carreira et al. 

2019 

√    Tiruneh et al., 2014 

√ √ √  Amin & Adiansyah, 
2018 

   √ 
Bezanilla et al. 2019 

Category 2: 

Dialogue/ oral 

and written 

communication 

Questioning/ 

Thinking out 

loud 

Argumentation/ 

Discussions/ 

Debates 

Reading, 

analysis and 

synthesis of 

resources 

Integration 

of ideas with 

assignments 

Small group 

discussions 
  

√ √   √  Tiruneh et al., 2014 

√ √ √   Bezanilla et al. 2019 

 √    Niu et al. 2013 

√   √  Shim & Walczak, 
2012 

 √    Ennis, 2018 

√     Amin & Adiansyah, 
2018 

 

 

7
2 
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Approach Teaching strategy Author 

Category 3: 

Authentic/ 

active 

methodologies 

Case studies Collaborative 

learning 
Real world / 

clinical based 

assignments 

Problem-

Based 

Learning 

Flipped 

classroom 
Role playing Simulations Concept 

mapping 
 

√   √   √ √ 
Payan-Carreira et al., 

2019 

√   √     
Niu et al., 2013 

   √  √  √ 
Tiruneh et al., 2014 

   √   √ √ 
Carvalho et al., 2017 

   √   √ √ 
Carter et al. 2016 

√ √ √ √ √ √   
Bezanilla et al. 2019 

 √       
Loes & Pascarella, 
2017 

Category 4: 

Coaching/ 

mentoring 

Follow-up Feedback Peer 

assessments 
Tutor Experiential 

learning 
  

 √ √    Tiruneh et al., 2014 

   √  Carvalho et al., 2017 

 √    Duron, Limbach & 
Waugh, 2006 

√ √    Bezanilla et al. 2019 

    √ 
Niu et al., 2013 

Note: Used most/most effective, average use, used least 

Source: Bezanilla et al., 2019; Carter et al., 2016, Carvalho et al., 2017; Duron et al., 2006; Niu et al., 2013; Payan-Carreira et al., 2019; Tiruneh 

et al., 2014 

7
3 



74 

 

Cargas et al. (2017) identified critical dialogue and discussion, authentic 

problems, and mentoring as the three main strategies for developing CT skills in health 

professions education. De Oliveira, Díaz, Carbogim, Rodrigues, and Püschel (2016) state 

that active methodologies (cf. Category 3 in Table 1) show better efficacy in CT 

development. This finding was confirmed by other research studies, which indicate that 

problem-based learning, concept mapping, case studies and simulations are promising 

teaching strategies (Carter et al., 2016; Carvalho et al., 2017; Macauley, Brudvig, 

Kadakia, & Bonneville, 2017; Payan-Carreira et al., 2019). Individual study is not 

generally mentioned in higher education, though reflective writing was identified as an 

effective strategy in health education (Payan-Carreira et al., 2019). Oral and written 

communication regularly features in research in health professions education, especially 

debates and critical questioning. Mentoring is also reported repeatedly (Chan, 2016). 

Chan (2016) identified a trend by lecturers in developing new and innovative teaching 

strategies to promote CT skills in the students they teach. A comprehensive list of 

research found on the different teaching strategies in health professions education is given 

in Table 2.  

Some researchers claim that there is no magic recipe for developing CT skills, and 

that each lecturer should design each activity carefully (Abrami et al., 2015; Behar-

Horenstein & Niu, 2011; Payan-Carreira et al., 2019) and tailor the strategies to the 

students (Niu et al., 2013). Traditional teaching methods (e.g. lectures) could prevent the 

development of CT skills, because the learning environment prevents students from 

actively engaging with the material (Amin & Adiansyah, 2018; DeWaelsche, 2015). 

These teaching methods could cause students to absorb knowledge passively, and could 

lead to inability by students to integrate knowledge in practice (Pieterse, Lawrence, & 

Friedrich-Nel, 2016). 
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Table 2. Teaching strategies identified for the lecturer questionnaire using research on health professionals 

Category 1: Individual study Category 2: Dialogue/ Oral and 

written communication 

Category 3: Authentic or anchored 

instruction/ Active methodologies 

Category 4: Coaching/Mentoring 

Teaching 

methodology 

Authors Teaching 

methodology 

Authors Teaching 

methodology 

Authors Teaching 

methodology 

Authors 

Blended learning 

(Wikis, e-learning, 

Blackboard, virtual 

learning) 

Coyne et al. (2018); Hsu 

and Hsieh (2014); 
Rowe, Frantz, and 

Bozalek (2012); 

Snodgrass (2011); Swart 
(2017) 

Thinking out loud and 

asking questions 

Facione and Facione, 

(2008); Goodman et al., 
(2018)   

Applied problem-

solving/problem-based 

learning/ social 

learning/  

Chan (2016); De 

Oliveira et al (2016); 
Ganesh and Smith 

(2017); Gholami et al. 

(2016); Keiller and 
Hanekom (2014); Kong, 

Qin, Zhou, Mou and 

Gao (2014); Tiwari, Lai, 
So and Yuen ( 2006); 

Vogel et al. (2009) 

Schön's reflective 

practice 

Brudviget al. (2015); 

McLeod, Barr, and 
Welch (2015); Patton, 

Higgs, and Smith 

(2013); Plack and 
Santasier (2004); 

Ziebart and MacDermid 

(2019) 

Self-directed learning Brudvig, Mattson, and 
Guarino (2015); 

Phillips, Turnbull, and 

He (2015) 

Discussions and formal 

debates 
Crabtree (2001); Hall 
(2011); Hewson (2019); 

Kramer et al. (2007) 

Simulations Brudvig et al. (2015); 
Lapkin, Levett-Jones, 

Bellchambers, and 

Fernandez (2010); 
Macauley et al. (2017); 

Shin, Ma, Park, Ji, and 

Kim (2015) 

Peer-led dyads (peer 

assessments/ peer-

assisted learning) 

Maas et al. (2014); 
Velde et al. (2006); Van 

Vuuren (2017) 

Student-centred 

learning (Bandura) 

Brudvig et al. (2015) Case studies Popil ( 2011); Vogel et 
al. (2009) 

Experiential learning Bartlett and Cox (2002); 
Coker (2010); Kramer et 

al. (2007); Zettergren 

and Beckett (2004) 
Role playing Brudvig et al., (2015); 

De Oliveira et al., 
(2016) 

Small-group 

discussions 

Vogel et al. (2009) 

Self-assessments/ self-

monitoring 

Hewson (2019); Pope 

(2005) 

Team-based problem-

solving activities 

Kramer et al., (2007) 

Structured research 

activities 

Kramer et al. (2007) Evidence-based 

practice assignments 

Aglen (2016); Profetto-
McGrath (2005); 

Schoonees, Rohwer, and 

Young (2017); Vogel et 
al. (2009) 

Reflecting/ reflective 

logs/ visual and 

argument mapping 

 Griffiths and Ursick 
(2004); Lee et al.(2013); 

Santiago (2011)) 

Compiled by the researcher, based on Bezanilla et al. (2019), Abrami et al. (2015). 7
5 
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No research could be found reporting on when, in a four-year curriculum, a 

particular strategy should be applied to best effect, only that it has to be gradually 

introduced to the student, or that the teaching strategy should be scaffolded, to encourage 

students to develop CT skills (Persky et al., 2019).  

Persky et al. (2019) describe scaffolding as a general teaching method that is used 

to facilitate CT development, and involves students being supported temporarily by 

teaching strategies; as the students become more proficient at the tasks, the support is 

decreased. This gives a student time to improve self-confidence, and decrease their own 

anxieties and apprehension about learning (Ganesh & Smith, 2017). It can also be 

hypothesised that, as students’ CT skills develop during the years of study, the lecturer 

should adapt teaching strategies accordingly. This leads to questions about what teaching 

strategies lecturers in AHP use to promote and develop CT skills, and if and how AHP 

lecturers scaffold teaching strategies.  

To achieve this aim, the researcher asked questions about lecturers’ own 

understanding of CT skills (Lloyd & Bahr, 2010) and their own abilities to teach CT skills 

if they don’t understand the general principles of CT (Brunt, 2005). If lecturers do not 

conceptualise CT skills, it might be difficult for them to teach CT skills and to develop 

skills in the students they teach (Bezanilla et al., 2019). Dunne (2015) references a 

statement by a former president of Harvard University (Bok, 2006), who stated that 

lecturers consider CT skills to be a “principle aim of undergraduate education”, but that 

lecturers fail to help students to develop CT skills. This failure could be the result of, as 

Ennis (2018) states, teachers teaching what they know.  

The aim of this study was to determine which teaching strategies lecturers use to 

develop CT skills when they teach the curriculum at the University of the Free State. 

Secondly, the study wished to determine if these strategies are scaffolded during the four 
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years of study, and thirdly, what the opinions were of the participants regarding the 

definition of CT skills. These opinions were analysed to determine the perspectives of the 

participants regarding CT skills. 

Materials and methods 

A questionnaire was designed by the researcher for use in this study. Teaching strategies 

where identified by doing a literature review, and by referring to systematic reviews 

(Bezanilla et al., 2019; Carter et al., 2016; Carvalho et al., 2017; Macauley et al., 2017; 

Payan-Carreira et al., 2019; Tiruneh et al., 2016) and from a meta-analysis (Niu et al., 

2013). The researcher then identified other teaching strategies by doing manual searches 

(cf. Table 2).  

The validity of the questionnaire was ensured by developing a well-constructed 

questionnaire that was carefully piloted and reviewed by fellow researchers and the staff 

at the Department of Biostatistics. A Likert scale, ranging from zero to four, was added 

to ensure reliability. Content validity was determined by doing a pilot study, which 

involved one lecturer completing the questionnaire. No changes were made to the 

questionnaire; thus, the pilot questionnaire was included in the results. The questionnaire 

also included open-ended questions (“other”), so that participants could identify any other 

teaching strategies not listed in the options and which the lecturer believed encouraged 

the development of CT skills; this gave the questionnaire a broader spectrum of answers 

and ensured an adequate sample of items. Face validity was determined by the 

Department of Biostatistics and a panel of lecturers, who served as an evaluation 

committee that oversaw the questionnaire. This study was conducted at the University of 

the Free State in October 2018, once all the clinical rotation and academic classes had 

been completed for the year. A descriptive design was used by this study to investigate 
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the different types of teaching strategies used in the different year groups over the 

timeframe of one year. 

Participants were identified using the institution’s telephone list of 2018 that is 

circulated to personnel, and which contains the names, numbers and email addresses of 

staff. Participation was voluntary and lecturers could withdraw at any time. The 

participants were given two weeks to complete the questionnaire, and were sent a 

reminder if no response had been received at the end of this period. After one week, the 

departments were contacted to remind lecturers who still wanted to participate to send the 

questionnaires or place the responses in the box provided.  

The questionnaire was emailed to each lecturer (including clinical session staff), 

because many lecturers were either away on leave, busy with exams or off-campus due 

to other reasons. A unique research number was assigned to each questionnaire as it was 

received back from the participants. To ensure the best response rate, participants could 

place the completed questionnaires in a box, email the questionnaire back to the 

researcher, or personally hand it back to the researcher. Informed consent was obtained 

from each participant in the study.  

Ethical clearance for this study was obtained from the Health Science Ethics 

Committee at the University of the Free State (UFS) (UFS-HSD2017/1276). All the heads 

of the different departments of the School for Allied Health professions were informed 

of the research study by means of a letter. 

This study held no potential physical, psychological or any other form of danger 

to the researcher or the participants. Lecturing staff participated voluntarily and received 

no remuneration. Identification of the participants was only possible by the researcher, 

and each participant was allocated a unique research number to protect their identity.  
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The data from the questionnaires was transformed into numerical codes. All the 

possible answers where coded, even non-responses. The data was then manually entered 

into an Excel spreadsheet by the researcher, and re-checked for correctness. The data was 

sent to the Department of Biostatistics for analysis. The data is reported as frequencies 

(medians) and percentages.   

No formal interviews were conducted with lecturing staff of the School for Allied 

Health Professions, Instead, the researcher identified general concepts using a coding 

method as described by Creswell (2014) to code the open questions related to lecturing 

staff’s views on CT skills. The open question on the definition of CT was coded through 

initial word-for-word colour coding, and by coding all the concepts and words, by the 

first author. Categories and sub-categories of the conceptions of CT were then identified 

by the first author. The second author co-coded the definitions and achieved similar 

results.  

Results 

 

The questionnaire was sent to 40 lecturers, of whom 24 returned completed 

questionnaires (60% response rate). The majority of the respondents were female 

(95.83%) and had a median age of almost 40 years. The median lecturing period was just 

more than seven years, and ranged from three months to almost 32 years (cf. Table 3).  

 

Table 3. Demographics of lecturing staff who participated in this study  

Variable 

(n=24) 

Median Lower 

quartile 

Upper 

quartile 

Minimum Maximum 

Age 39,42 34,33 47,29 29,08 58,00 

Lecturing period 7,21 4,29 11,92 0,33 31,83 

Previous experience 

period 

0,00 0,00 0,5 0,00 7,00 
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Nine lecturers (37,5%) had more than 10 years lecturing experience at the time 

the questionnaire was distributed. The results, thus, included both novice and expert input 

(Ericsson & Pool, 2016; Thonney & Montgomery, 2019). Of this population, 12 lectured 

first-year students, 17 lectured second years, 19 lectured third years, and 24 fourth years, 

while eight assisted with postgraduate studies.  

The highest response rate were received from the Department of Physiotherapy, 

and the other three departments had a response rate ranging from 36 to 50 percent (cf. 

Table 4). From the questionnaires, the researcher identified 18 different teaching 

strategies. Even though there was an “Other” option for each year group, only one 

participant added “research” in this category. 

Table 4. Percentages of lecturing staff that participated in the study 

Department Frequency 
Percent 

(%) 

Cumulative 

frequency 

Total 

lecturers in 

the 

department 

% of 

personnel 

in each 

department 

Nutrition and 

Dietetics  

4 16,67% 4 8 50% 

Occupational 

Therapy 

4 16,67% 8 11 36% 

Optometry 2 8,35% 10 5 40% 

Physiotherapy 14 58,33% 24 16 87,50% 

  

Most teaching strategies were used seldom (n= 8) or sometimes (n=6) in teaching 

first-year students. The highest median, of 2, was for thinking out loud, clinical-based 

practice, experiential learning, evidence-based learning, role playing, Schön’s reflective 

practice, and small-group discussions. It must be noted that these activities are used 

seldom, while, for teaching second-year students, experiential and evidence-based 

learning had the highest median, of 3, indicating that it is used a great deal.
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Table 5. Staircase of the different teaching strategies investigated (full data table available in Appendix A) 
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In teaching third-year students, eight strategies, namely, thinking out loud, case 

studies, clinical-based practice, experiential learning, evidence-based practice, peer 

assessments, problem-based learning, and small-group discussions had a median of 3. In 

the fourth year, only two strategies were used “always”, namely, problem-based learning 

and experiential learning (cf. Table 5).  

In this study, 21 (87,5%) lecturers who participated indicated that it was necessary 

to teach CT skills in the curriculum, and one lecturer was unsure if it was necessary. 

Furthermore, 14 (58.33 %) of the lecturers indicated that CT testing could be useful as a 

pre-admission test for selecting students. Only 6 (25%) of the lecturers were not sure if it 

would be a useful initiative as a selection tool. 

In an open-ended question, the lecturers were also asked to provide an opinion on 

what CT skills meant. The researcher categorised the words/concepts that the participants 

used to define CT skills, and discovered that many of the terms used actually covered 

higher-order thinking skills of Bloom's taxonomy, and the core skills of CT, as seen in 

Table 6 (Dwyer, Hogan, & Stewart, 2014;  Facione, 1990). 

The concepts of understand and evaluate were identified by 15 (62,50%) 

participants, followed by apply and analyse (cf. Table 6). Problem-solving ability and 

reflection were identified by eight (33,33%) participants as forming part of the definition 

of CT skills. All three the core concepts of CT skills were identified by almost a third of 

the participants (cf. Table 6). Evidence-based practice was identified by seven (29,17%) 

participants, and nine (37,50%) of the lecturers linked knowledge to CT skills, either the 

integration of knowledge (five participants), seeking or gathering of information (three 

participants) or transformation of knowledge (one participant). 
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Table 6. Terms identified by lecturers in explaining their understanding of CT skills 

(n=24)                           

**Core cognitive CT skills n % Bloom’s taxonomy (2001) n % 

Interpretation 

(categorisation, decoding 

significance, clarifying meaning) 

3 12,50 Remember  

(recognising, recalling) 

 

 

1 4,17 

**Analysis 

(examining ideas, identifying 

arguments, analysing arguments) 

7 29,17 Understand  

(interpreting, exemplifying, 

classifying, summarising, inferring, 

comparing, explaining) 

Words: identify information, 

integrate knowledge 

15 62,50 

**Evaluation  

(assessing claims, assessing 

arguments) 

8 33,34 Apply  

(executing, implementing) 

Words: judge, identify problems, 

transform knowledge 

 

10 41,67 

**Inference  

(querying evidence, conjecturing 

alternatives, drawing conclusions) 

7 29,17 Analyse  

(Differentiating, organising, 

attributing),  

Words: organize, structure, explain, 

adaption 

11 45,83 

Explanation 

(stating results/justifying 

procedures/presenting arguments) 

Words: form an opinion 

3 12,50 Evaluate/synthesise  

(checking, critiquing) 

Words: hypothesising, grade, 

interpret, choose, gathering/seeking 

information 

15 62,50 

Self-regulation  

(self-examination, self-correction) 

Words: reflection 

8 33,34 Create  

(generating, planning, producing) 

Words: reason 

3 12,50 

NOTE: 

Other terms given were 

• Problem-solving skills (n=8): 33,33% 

• Evidence-based practice (n=7): 29,16% 

 

The following are examples of participant answers to the open-question on the 

questionnaire with regards to the understanding of CT skills:  

These are important skills that involve identifying relevant information, analysing 

(considering all the different areas/aspects/angles involved) and interpreting the 

information after which it should then be applied. It also involves evaluating and 

reflecting on the outcome. (Participant 10)  

Ability to analyse a situation or problem, then evaluate all the appropriate options 

available, while weighing the risks and benefits of each, and then being able to 

choose the best option for the situation or problem at hand. (Participant 16) 
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Discussion 

To achieve student success, students need to be engaged in the teaching strategies applied 

by the lecturer. If students and lecturers are not engaged and motivated to learn and teach 

respectively, the students are at risk of failing to complete their studies (Hewson, 2019). 

A lecturer needs to use multifaceted approaches to teaching, to stimulate the development 

of CT skills in diverse student populations (Abrami et al., 2015; Hewson, 2019), and 

should prevent using didactic teaching methods with little student engagement (Cottrell, 

2017). 

A survey by DeAngelo et al. (2009) in 2007-2008 (cited in Huber & Kuncel, 2016) 

identified CT as the most important goal of undergraduate education, with 99% of the 

participants describing the skill as very important or essential. These results correlate with 

the results of this study, in which 87,5% of participants indicated that CT is a skill that 

needs to be taught in AHP studies.  

From the data in Table 5 it is clear that most of the different strategies identified 

by the researcher are being used increasingly as students progress from the first to the 

fourth year, indicating that the strategies are scaffolded during the curriculum. This 

correlates with the results of a study by Persky et al. (2019), which suggest that it is best 

to scaffold CT skills, to enable students to, first, learn the concept, before expecting them 

to apply and integrate knowledge. The gradual exposure to teaching strategies could assist 

in the development of the discipline-specific CT skills of undergraduate students, and 

contribute to student success (Tiruneh, De Cock, & Elen, 2018). 

Considering the individual teaching strategies listed in Table 5, problem-based 

learning is the only strategy that was progressively scaffolded during four years of study 

in the AHP curriculum. This indicates that the lecturers slowly introduced problem-based 

learning to the students, and progressively used it more in every subsequent year of study. 
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This approach is according to the proposed “scaffolding” recommendation, which advises 

slowly exposing students to teaching strategies, to enable them to master a skill before 

applying and integrating the skill (EL-Shaer & Gaber, 2014).  

It is also interesting to note that role playing is sometimes used in the first year, 

but rarely in subsequent years (cf. Table 5). Role playing has been identified as the least 

preferred instructional strategy by medical students, and has been associated with student 

apprehension and anxiety (Ertmer et al., 2010; Nestel & Tierney, 2007). This could be 

the reason why lecturers limited the use of role playing as a teaching strategy. Ertmer et 

al. (2010) also indicate that role playing needs to be scaffolded, to build student 

confidence and to have a positive impact on learning.  

Schön’s reflective practice, peer assessment, and reflective logs are scaffolded 

during the four years, but there is a jump from limited exposure to “a lot” of exposure in 

the fourth year (cf. Table 5). The reason for this could be that undergraduate students 

mostly start clinical rotations in their third and fourth years at the UFS (Brudvig et al., 

2015; Ziebart & MacDermid, 2019). Reflective practice in health professions education 

has shifted, from a written to a more dialogic approach (McLeod et al., 2015). This 

correlates with the findings of this study, where Schön’s reflective practice and peer 

assessments were used “a lot”, and reflective logs “sometimes” in the fourth year. Future 

research is needed to investigate the impact of the strategies that are only implemented in 

the clinical years and seldom during the foundational years (first and second year), and 

how the shift impacts the students.  

Blended learning is not used at all in the first year, and then sometimes in the 

fourth year. These findings correlate with research that reveals that blended learning had 

rudimentary effects on clinical competencies (Rowe et al., 2012) and CT skills (Swart, 

2017). Coyne et al. (2018) contradict these results, and indicate that knowledge and skills 
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improve with blended learning, and that students prefer the strategy due to its flexibility. 

When considering the drive towards the fourth industrial revolution in higher education, 

lecturers’ failure to use this strategy is concerning. However, the UFS has placed a great 

deal of emphasis on this strategy recently, thereby motivating lecturers to act as a driving 

force to bring about change in education (Janse van Vuuren, 2019). Future research is 

suggested to determine the success of this drive to achieve change. 

When analysing the data in Table 5, it can be concluded that not many strategies 

are incorporated in the first year of study. It might be beneficial to expose first-year 

students to the general principle of CT, which can be built upon further in the second, 

third and fourth years. Scaffolding teaching strategies across the curriculum could assist 

students to master CT skills before applying them to complex thinking, to ensure the best 

chances of developing successful practitioners (Ennis, 2018; Franco & Vieira, 2019; 

Zayapragassarazan, Menon, Kar, & Batmanabane, 2016).  

Research on the teaching of CT skills is severely lacking in health education, and 

very few lecturers are trained/experienced to teach CT (Halx & Reybold, 2005; Stedman 

& Adams, 2012). Authors (Cargas et al., 2017; Halx & Reybold, 2005; Stedman & 

Adams, 2012) report that faculty members teaching various traditional core curricula are 

unsure of what CT is, and how to teach it to their students; it should be noted that faculties 

of health sciences were not specified in any of these studies. It could be hypothesised that 

lecturers plan their teaching strategies to correspond with students’ hierarchical 

knowledge progression throughout their academic experience. This hypothesis can be 

illustrated by applying Bloom’s taxonomy, according to which higher-order thinking 

skills are increasingly tested as students’ progress through the years of study (Harman et 

al., 2015).  
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The participants identified a number of vital terms that are applied in the core 

skills of CT and Bloom’s taxonomy, with the majority associating CT skills with Bloom’s 

taxonomy terminology (Facione, 1990; Persky et al., 2019; Pieterse et al., 2016; Zapalska, 

Nowduri, Imbriale, & Wroblewski, 2018). Two of the levels of Bloom’s taxonomy, 

understand and evaluate, were mentioned by most of the lecturers, closely followed by 

apply and analyse. This correlates with results that indicate that analysis and evaluate are 

the most-often-addressed CT skills (Puig et al., 2019). Reflection, as defined by the 

National Council for Excellence in CT Instruction as CT, was mentioned by seven of the 

participants (Howard, Tang, & Austin, 2015). This correlates with findings that state that 

CT is born from the practice of reflective thinking and is linked to self-regulation and 

habits of mind (Ertmer et al., 2010; Phan, 2010). Even though the participants identified 

reflection as a component of CT skills, the teaching strategy of reflection (reflective logs 

and Schön’s reflective practice) is only applied “sometimes” in the first three years of 

study, it is only in the fourth year, that Schön’s reflective practice is used a lot. Further 

investigation is needed into the application of Schön’s reflective practice, to determine if 

lecturers only use it for clinical placements, and if that is the reason why it is used “a lot” 

in the fourth year of study. Research identifies problem-solving abilities as complex 

thinking skills, and a third of the lecturers linked it to CT skills (Reale et al., 2018). This 

study found that lecturing staff who participated in the study understood the concept of 

CT as it relates to Bloom’s taxonomy, and were able to identify the higher-order thinking 

skills that contribute to CT. This finding could be linked to the fact that lecturers use 

Bloom’s taxonomy to assess students on written tests. The results indicate that two thirds 

of the lecturers struggled to identify the core skills of CT. The perceptions of lecturers on 

CT skills could be indicative of how they teach CT skills to their undergraduate students 

(Ennis, 2018; Lauer, 2005; Rowles, Morgan, Burns, & Merchant, 2013; Stedman & 
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Adams, 2012). This finding raises the question of how lecturers are able to teach students 

CT skills, if lecturers do not fully or accurately conceptualise the skill themselves.  

Lloyd and Bahr (2010) asked students and lecturers to define CT. Some lecturers 

(36,84%) perceived CT as a state of mind, while the majority (47,37%) defined CT in 

terms of techniques and processes. This correlates with the findings of this study, namely, 

that 37,5% to 50% of the lecturers identified terms that relate to Bloom’s taxonomy.  

At the time of this study, AHP curricula at the UFS did not have dedicated CT 

courses for undergraduate students, and to the knowledge of the researcher, lecturing staff 

are not trained on developing CT skills. Consequently, all the teaching strategies used are 

embedded in the curriculum through immersion. A concerning finding is that the 

embedded approach only showed significant development in CT in about 50% of the 

studies consulted, even though there has been a shift towards embedding the CT strategies 

in discipline-specific instruction (Tiruneh et al., 2014).  

Limitations to the study 

The researcher’s self-designed questionnaire included only 18 different teaching 

strategies, which limited the strategies that can be found in literature. Even though the 

participants could propose other strategies not listed, only one participant specified an 

unlisted strategy, namely, research. A few important strategies indicated in the literature 

were not specifically listed, for example, concept mapping, mentoring, feedback, 

performance tasks and playing games. The researcher only listed the most evident 

strategies identified in the literature at the time the research proposal was written and the 

questionnaire was designed. 

Information about the type of post that the lecturers held could also yield 

interesting data, especially because session staff also participated in the study. A serious 

limitation is that the questionnaire failed to identify whether the lecturers had had any 
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training in CT skills, and if they explained the concept of CT to their students before 

engaging in the CT teaching strategies. It has been found that the explanation of  the 

general CT principles has the greatest impact on CT skills development (Abrami et al., 

2008).  

The main aim of this study was to identify which teaching strategies were used, 

however, the study could have provided a broader view of the strategies if the general 

principles had been identified by lecturers.  

Conclusion 

The role of a lecturer is to provide students with the tools (CT skills and habits of mind) 

necessary to apply the basic knowledge learned in higher education, and to climb the 

ladder of complex thinking, with the main destination being effective and focused patient 

care. At the UFS, CT teaching strategies are embedded in the curriculum (“holistic 

approach”) and is mostly scaffolded during the curriculum by lecturers. To ensure that 

CT strategies are developed effectively, the strategies should be integrated into the 

curriculum in all the year groups, thereby giving students sufficient time to master the 

skills (Elder & Paul, 2007). More investigation is needed into the way these strategies 

can be scaffolded, to increase the effectiveness of the teaching strategies. 

Lecturers had a relatively good understanding of the concept of CT, though some 

lecturers’ understanding lacked certain critical elements. Faculty development that 

focuses on how to teach CT skills, scaffolded over a period of time, is recommended. 

Lecturers should be made aware of the impact of teaching strategies and the concept of 

CT skills through professional development activities. Professional education faces many 

challenges, and if lecturers do not evolve with the students they teach, graduates will be 

left ill-equipped for the future that awaits them.  
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Appendix A:  

Teaching strategy Group 1st 
year 
(n=12) 

2nd year 
(n=17) 

3rd 
year 
(n=19) 

4th year 
(n=24) 

Thinking out loud 0 8,33 5,88 10,53 15,79 

1+2 66,67 52,94 21,05 15,79 

3+4 25,00 41,18 68,42 68,42 

median 2 2 3 3 

Blended learning 0 58,33 47,06 36,84 36,84 

1+2 33,33 41,18 42,11 31,58 

3+4 8,33 11,76 21,05 31,58 

median 0 1 1 2 

Case studies 0 16,67 11,76 5,26 5,26 

1+2 58,33 41,18 26,32 21,05 

3+4 25 47,06 68,42 73,68 

median 1 2 3 3 

Clinical based-

practical 

assignments 

0 33,33 11,76 10,53 21,05 

1+2 41,67 52,94 10,53 10,53 

3+4 25 35,29 78,95 68,42 

median 2 2 3 3 

Debates 0 25 35,29 21,05 10,53 

1+2 66,67 47,06 52,63 36,84 

3+4 8,33 17,65 26,32 52,63 

median 1 1 1 3 

Experiential 

learning (hands on) 

0 25,00 11,76 0 0 

1+2 33,33 29,41 10,53 21,05 

3+4 41,67 58,82 89,47 78,95 

median 2 3 3 4 

Evidence based 

practice 

assignments 

0 33,33 17,65 21,05 21,05 

1+2 50 29,41 21,05 21,05 

3+4 16,67 52,94 57,89 57,89 

median 2 3 3 3 

Peer assessments 0 25,00 29,41 21,05 5,26 

1+2 75,00 58,82 21,05 36,84 

3+4 0 11,76 57,89 57,89 

median 1 1 3 3 

Problem based 

learning 

0 33,33 17,65 10,53 10,53 

1+2 50 41,18 21,05 21,05 

3+4 16,67 41,18 68,42 68,42 

median 1 2 3 4 

Reflective logs 0 33,33 47,06 26,32 21,05 

1+2 25 29,41 36,84 31,58 

3+4 41,67 23,53 36,84 47,37 

median 1 1 2 2 

Role-play 0 33,33 35,29 31,58 42,11 

1+2 50,00 47,06 47,37 42,11 

3+4 16,67 17,65 21,05 16,79 

median 2 1 1 1 

Schön’s reflective 

practice 

0 58,33 47,06 36,84 26,32 

1+2 25,00 35,29 31,58 21,05 

3+4 16,67 17,65 31,58 52,63 

median 0 1 1 3 

Self-assessment 0 33,33 17,65 15,79 15,79 

1+2 41,67 70,59 47,37 26,32 
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3+4 25 11,76 36,84 57,89 

median 1 2 2 3 

Self-directed 

learning 

0 8,33 11,76 15,79 10,53 

1+2 58,33 64,71 42,11 36,84 

3+4 33,33 23,53 42,11 52,63 

median 1 2 2 3 

Simulations 0 50 35,29 26,32 31,58 

1+2 33,33 47,06 36,84 47,37 

3+4 16,67 17,65 36,84 21,05 

median 0 2 2 2 

Small group 

discussions 

0 8,33 11,76 5,26 0 

1+2 50,00 47,06 26,32 31,58 

3+4 41,67 41,18 68,42 68,42 

median 2 2 3 3 

Student centered 

learning 

0 58,33 29,41 21,05 26,32 

1+2 16,67 41,18 42,11 21,05 

3+4 25 29,41 36,84 52,63 

median 0 2 2 3 

Team solving 

activities 

0 33,33 17,65 10,53 5,26 

1+2 50,00 58,82 42,11 31,58 

3+4 16,67 23,53 47,37 63,16 

median 1 2 2 3 

Other: Research 

activities 

median 0 0 0 1 

NOTE:  
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CHAPTER 4 

 

CONCLUSIONS, RECOMMENDATIONS AND LIMITATIONS OF THE STUDY 

 

4.1 INTRODUCTION 

 

This study followed a dual approach. Firstly, the CT skills of undergraduate AHP students 

in their clinical rotation years were tested and, secondly, the teaching strategies AHP 

lecturers use to develop CT skills at the UFS were investigated.  

 

The purpose of this study was to determine if the undergraduate students developed CT 

skills over a period of one clinical year and, also, to determine what strategies the lecturers 

used to develop CT skills.  

 

The aim of this chapter is to provide a short overview of the study and to indicate the 

conclusions derived from the research that was conducted. This will be followed by a short 

discussion of the limitations and recommendations, and a conclusion. 

 

4.2 OVERVIEW OF THE STUDY 

  

During the year 2018, the researcher investigated the CT skills development of AHP 

students in their third and fourth years of study, by administering a pretest-posttest using 

a modified specimen version of the 2015 TSA. The researcher also investigated the teaching 

strategies that lecturers of the different departments in the SAHP use to develop CT skills 

in their undergraduate students during their application of the curriculum. 

 

During four years of study, AHP students are expected to gain knowledge and then apply 

CT skills progressively, as a precursor for clinical reasoning skills, with the purpose of 

improving their clinical reasoning skills in order to provide safe and effective patient-focused 

care. Higher education plays a vital role in developing these sought-after skills in 

undergraduate students, and contributes to, among other benefits, improving student 

success, employability, patient care and clinical reasoning skills. Article 1 in Chapter 2 

discussed this aspect in more detail. Most universities place a high premium on CT skill as 

a graduate attribute, though the skill is not currently tested explicitly at the UFS, except for 

the application of Bloom’s taxonomy in compiling written tests. Literature reports that CT 

skills can be taught and should improve over time (cf. 1.2.6 in Chapter 1). This led the 
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researcher to the problem statement of this study and the investigation that was done in 

the specific setting (cf. 1.3 in Chapter 1).  

 

Two interrelated, publishable articles were written to meet the requirements set by the UFS 

for a dissertation via the article option route. Articles were written according to the journal 

specifications of the journals Thinking Skills and Creativity (Article 1) and The Journal of 

Higher Education (Article 2) guidelines for authors (cf. Appendix H). This was done with the 

intent to submit the articles for publication once the dissertation had been examined and 

the required improvements made. 

 

4.2.1 Research questions and objectives 

 

The researcher investigated the development of CT skills in undergraduate AHP students in 

their clinical rotation years at the UFS, and the teaching strategies AHP lecturers use to 

develop these skills in the curriculum. 

 

The research was carried out and completed based on two research questions. In Chapter 

1 (cf. 1.3), an outline of the various research questions was given. The research questions 

guided the execution of the study.  

 

This last chapter concludes the dissertation. 

  

4.2.1.1 Research question 1 

  

The question was stated as follows:  

 

What are the CT skills of undergraduate students in the various AHP at the UFS 

during clinical rotation years, and does this level change over a period of one 

clinical year in each profession?  

 

The following objectives were pursued in relation to this research question:  

  

i. To conceptualise and contextualise CT skills, with a specific focus on the undergraduate 

AHP students in clinical rotation years; and 
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ii. To determine the CT skills of students in the various AHP at the UFS during the clinical 

rotation years, and whether the level changes over one year for each profession. 

 

Part 1 of research question 1 involved a literature review. This literature review was done 

in order to pursue both objectives ii and iii; for both parts of the research question. 

  

The first research question aimed to provide the background to the study (cf. 1.2). This 

was done by examining definitions of CT (cf. 1.2.1), Bloom’s taxonomy (cf.1.2.1.1) and the 

cognitive skills and subskills involved in CT (cf. 1.2.2). The difference between clinical 

reasoning and CT was also discussed (cf. 1.2.3). The different CT skills tests that are 

available, were described shortly (cf. 1.2.4). AHP in South Africa (cf. 1.2.5) and at the UFS 

(cf. 1.2.5.1) were then described. The teaching strategies that have been identified by 

research to develop CT skills were then discussed in detail, for higher education in general, 

and in health professions education in particular (cf. 1.2.6). The literature review, executed 

as a method of investigation, was discussed in Chapter 1 (cf. 1.6.1). 

 

Part 2 of research question 1 was based the administration of the TSA-Modified as pretest-

posttest at the beginning and end of one clinical year.  

 

The research findings related to this objective were written up in a publishable article, as 

discussed in detail in Article 1, Chapter 2. 

 

The results of this study indicate that there were no statistically significant changes in the 

CT skills of the undergraduate students who participated in this study over a year, though 

they do indicate that OT students had a statistically significantly higher median score than 

other AHP students. A limitation of this study was the small populations of the different AHP 

that participated, making it difficult to derive a conclusion from the data. It was, however, 

found that AHP students had average median CT test scores (cf. Article 1, Chapter 2). 

Deeper investigation into the test scores is needed to determine if these results apply only 

to the specific population that had been tested, or if it is a true reflection of the CT skills of 

all the undergraduate AHP students. 

 

The researcher is of the opinion that the accomplishment of this objective addressed 

research question 1. 
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4.2.1.2 Research question 2  

  

The question was stated as:  

 

How and when are CT skills taught in undergraduate AHP curricula at the UFS? 

 

The following objective was pursued:  

  

iii. To investigate how and when CT skills are taught by lecturing staff of the AHP 

departments at the UFS.  

 

Research question 2 was investigated using a questionnaire that was directed at the 

lecturers of the various AHP.  

 

The research findings relating to this objective were written up in a publishable article, 

presented in Article 2, Chapter 3.  

 

The researcher found that lecturers scaffolded most of the teaching strategies during the 

four years of study. Research suggests that teaching strategies should be introduced to 

students slowly, and then applied progressively during the years of study, thereby enabling 

students to master the skill before building on their ability to reason clinically (cf. Article 2). 

This approach was not always followed by the lecturers in all the teaching strategies, which 

could indicate a possible problem related to students being unable to master the skill first, 

before being expected to apply the skill. This finding could be an indication why the median 

score of AHP students was low. When considering specific teaching strategies, problem-

based learning and experiential learning were used by most of the lecturers in the students’ 

fourth year to facilitate the development of CT. This is in line with research by Huang et al. 

(2014), who state that action and problem-based strategies foster CT skills. The lecturers’ 

perceptions of CT skills were also investigated, and the researcher found that two thirds of 

the lecturers use Bloom’s taxonomy as a framework for their understanding of CT skills.  
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4.3 CONCLUSIONS 

 

In order for universities to produce successful and employable graduates in the 21st century, 

the lecturer and the teaching strategies they use need to evolve as students evolve over 

their years of study. This evolution entails incorporating skills that enable students to think 

on their feet, integrating all the knowledge students acquire and determining the best 

possible patient care plan. If students have not mastered these skills, patient care and 

safety could be affected, which would not only be detrimental for the professions, but will 

also cause patients to lose trust in health professions. CT skills have been found to be a 

vital skill that employers require candidates to possess, thus, developing this skill in students 

could enhance their chances of finding employment and succeeding in their chosen 

professions.  

 

University lecturers need to determine if the development of CT skills is achieved as an exit-

level outcome, and to make curricular changes if the skill does not develop. At the UFS, the 

students’ median CT score did improve marginally (c.f. Article 1, Table 5) in the one clinical 

year of 2018, though the researcher could not determine the CT skills “starting point” in 

the students’ first year. Some research indicates that the development of CT skills follows 

a non-linear progression, thus, testing CT skills over the entire four years of study could 

give a better picture of the actual development of these skills. Furthermore, there was no 

statistically significant difference between students’ CT skills in the third and fourth years 

of study, indicating that the clinical placement probably did not have a beneficial effect on 

the development of CT skills, as expected. However, as stated previously, the researcher 

did not determine the initial levels of CT scores, which makes reaching a conclusion from 

the data difficult. These result do correlate with findings of other studies, which indicate 

that foundational thinking did not improve significantly over a timeframe of two years 

(Peeters & Boddu 2016:271). One finding that is clear from the data is that OT students 

who participated in this study had a statistically significantly higher median score than the 

other cohorts. The researcher recommends that further studies be done on larger 

populations to determine the reasons for this finding. It should be noted that health 

professions students have been found to have higher CT skills than average students 

(Goodman et al. 2018:2351; Slaughter et al. 1989:445; Velde et al. 2006, Vendrely 

2005:57; Wessels & Williams 2004:86), but the concept of improving “good” CT skill to 

“great” CT skills will prove much more difficult to achieve than improving poor or average 

skills, according to Reale et al. (2018:830).  
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One difficulty related to the assessment of CT skills is that measuring CT remains difficult, 

especially because of the “inherent difficulty in measuring a mental process and attitudes” 

(Huang et al. 2014:99). More research is needed to determine if the TSA-Modified is a 

valuable test for determining the development of CT skills, and to determine a baseline of 

CT test scores to use for comparability purposes.  

 

Lecturers need to be made aware of the impact that active teaching and learning strategies 

have on the development of the CT skills of undergraduate students. Moving from a 

traditional, teacher-centred approach to a student-centred approach requires students to 

be more actively engaged in their own learning. CT skills need to be deliberately practised 

in different contexts to ensure that the skills develop. By scaffolding this practise of CT 

skills, students will be able to master the skills and increase their chances of applying the 

skills to complex thinking. Lecturers need to be the driving force in the development of CT 

skills, and not the stumbling blocks (Huang et al. 2014:100). Lecturers need to face the 

different CT teaching strategies head on, and have to keep pace with education if they are 

to prevent the development of ill-equipped graduates. 

 

4.4 LIMITATIONS OF THE STUDY 

 

The following limitations were recognised by the researcher in the study. 

 

Part 1: Undergraduate student CT skills 

 

• Several students could not be included in the study due to scheduling problems/changes 

in the programme at the beginning of the year; students also had to be excluded from 

the study because they failed to complete the last round of testing due to scheduling 

problems relating to the students’ programmes, changes in classes, and, possibly, lack 

of motivation to participate in the study. 

• Another possible limitation was that the test uses only multiple-choice questions, and 

does not include the process of how the application of CT skills led to specific answers. 

Students could have guessed the correct answers (Butler et al. 2012:113). 

• Another limitation could be that the test is not discipline-specific, but rather based on 

everyday life occurrences. There are mixed results in this regard, though some 

researchers do indicate that using a discipline-specific CT test could be beneficial, even 
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though the financial resources and time required to develop such a test might not be 

worth the effort (cf. 1.2.4 in Chapter 1). 

• CT skills could not truly be determined, due to the small student populations in each 

discipline. The findings of different disciplines could not be compared effectively, due to 

the small populations. 

• No baseline or starting point of CT skills was determined, thus, making comparability of 

development difficult, especially because the pretest-posttest only spanned one clinical 

year. 

• The TSA has not been used in any other published research, making it difficult to 

compare to other AHP, due to lack of comparable data. See Chapter 1 for more 

information regarding the TSA. 

• No demographic information was collected from the students, thus, the student 

population could not be ideally investigated. There was no indication of participants’ 

genders, cultures, previous years of study, or any previous training undergone to 

improve CT skills.  

• It is difficult to discriminate between the subskills of CT skills. The subskills also had 

different numbers of questions, making the identification of strengths in a subskill 

difficult. Only the total score could actually be used in this study. 

 

Part 2: Teaching strategies of AHP lecturers 

 

• There was no indication of how many hours the lecturers teach in each year group. 

• There was no indication in the demographic information whether lecturers had 

undergone previous professional development or training with regard to teaching 

strategies that contribute to the development of CT skills. 

• There was no indication whether general CT principles are taught by lecturers during 

lessons, to determine whether lecturers use an infused, immersed of mixed approach.  

• Only 18 teaching strategies where identified. A more comprehensive list could have 

been added (cf. 4.8 Recommendations and Chapter 1) 

 

4.4.1 Critique of own research 

 

The researcher believes that this study is of great value to the AHP, especially for the 

development of well-rounded graduates and skilled lecturers.  
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However, the lack of studies to compare the results of this study found on the TSA-Modified 

is a limiting factor for the researcher. However, using the HSRT or other CT skills tests were 

not financially viable for this study. The researcher believes that the development of a CT 

skills test that is freely available and that can be standardised and, perhaps, even meant 

for AHP students, may be the way forward 

 

4.5 RECOMMENDATIONS  

 

In order for this study to yield significant and valuable results, the following 

recommendations are made. 

 

4.5.1 Recommendations from this study 

 

The researcher recommends using CT skills tests as a pre-admissions tests, to determine 

the starting CT skills of prospective undergraduate students. This is recommended for the 

UFS, because other universities use these tests for these purposes (cf.  1.2.4), and 14 of 

the 24 lecturers expressed that it could be a useful part of the selection process for students 

(cf. Article 2). Doing so will also ensure that more comprehensive comparable data can be 

collected about the development of CT skills. It would also have been interesting to compare 

the data from this study with the National Benchmark Test (NBT) results of the respective 

students. 

 

Faculty development, with the focus on how to teach CT skills and scaffold it over the 

curriculum, should be available to staff members, to equip them with accurate and the most 

up to date, best evidence on how to teach CT skills (cf. Article 2). It could also be beneficial 

for to teachers to develop by adjust their teaching strategies, in accordance to CT test 

results, to assist the development of CT skills. This motivates the yearly testing of CT skills 

in undergraduate students to determine if adjustments need to be made to teaching 

strategies. 

 

4.5.2 Recommendations for further research 

 

The implementation of a general CT course at the start of the curriculum could be beneficial 

and could assist students to master the necessary skills; then, each lecturer should 

implement the teaching strategies to develop CT skills in the lessons they teach.  
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It could be beneficial to include the Marlowe-Crowne Social Desirability scale as part of the 

CT testing, to determine the willingness of students to participate in the study and 

effectively complete the test. 

A Delphi study (by lecturers and students) is suggested by the researcher, to fill knowledge 

gaps on the different teaching strategies used by the lecturers. Alternatively, lecturers could 

be requested to identify, from a comprehensive list, the teaching strategies they use for 

each year group. The Likert scale could be expanded to 10 options, which could give a 

broader image of the strategies used in AHP. 

 

Further research on undergraduate AHP students is recommended, especially to determine 

if the higher median CT skills of the OT students is due to the small population tested, and 

if they truly have a higher CT skill than other undergraduate AHP students. Future research 

should also include the entire undergraduate programme students (year one to four) to 

determine a starting point of CT skills and to get a true reflection of the development in 

regards to CT skills. 

 

4.6 CONCLUDING REMARKS 

 

CT skills are valuable skills for the development of undergraduate students, so that they 

can complete their studies successfully, and to ensure their future effectiveness as 

practicing allied health professionals. In order for graduate students to provide patient-

centred healthcare, students need to master CT skills, as the foundation of thinking and a 

precursor for clinical reasoning, to facilitate complex thinking skills (e.g., problem-solving 

skills and clinical reasoning) during their years of study.  

 

Lecturers play a vital role in assisting undergraduate students to achieve this graduate 

attribute, by embracing the fourth industrial revolution and actively engaging different 

teaching strategies, providing the students with time to master the skills and, then, building 

progressively on the skills over the years of study.  

 

The findings of this study may be of value to the SAHP at the UFS, to fill in gaps in the 

curriculum with regard to the scaffolding of teaching strategies. The results could also assist 

to provide comparable data for a future, in-depth study over all four years of study, to 

determine the development of CT skills in the different AHP.  



109 
 
 

 

 

It is hoped that the results of this study will lead to the implementation of a pre-admission 

CT skills test, which could be a valuable test to assist with the student selection process, 

and which could provide valuable data for future studies investigating student success and 

the development of CT skills.  
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APPENDIX A1: APPROVAL FROM UFS AUTHORITIES (HSREC 17) 

 
 





APPENDIX A2: LETTER TO HOD’s of the School of Allied Health Professions 
(example: Head of Physiotherapy Department) 
 

To:   Dr. Roline Barnes 
  Head of the Department of Physiotherapy 
  University of the Free State 
  Bloemfontein 
 
Dear Madam 
 
Request for permission to conduct a Magister study with the title: 
CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH PROFESSIONS 
STUDENTS IN THE CLINICAL ROTATION YEARS AT THE UNIVERSITY OF THE FREE 
STATE 
 
I currently occupy the position of Junior Lecturer (units) (15 hours per week) at the Department 
of Physiotherapy at the School for Allied Health Professions. I have been appointed since 2014 
and have been actively involved in teaching and learning activities within the Department by 
lecturing, clinical assisting students in clinical areas and completing Health Professional 
Education (HPE) courses in 2015 and 2016. 
 
I am in the process of writing a thesis to obtain a Research Master’s degree in Health Sciences 
Education in the Faculty of Health Sciences at the University of the Free State (Student number: 
2002018501). The title of my research is CRITICAL-THINKING SKILLS OF 
UNDERGRADUATE ALLIED HEALTH PROFESSIONS STUDENTS IN THE CLINICAL 
ROTATION YEARS AT THE UNIVERSITY OF THE FREE STATE 
 
My supervisor is: 
Dr. C. van Wyk 
Senior Lecturer:  Division Health Sciences Education  
Faculty of Health Sciences 
University of the Free State 
 



Critical thinking is defined by the Watson and Glaser as “the ability to identify and analyse 
problems, as well as seek and evaluate relevant information, in order to reach an appropriate 
conclusion. 
 
As indicated in the title of this study, the purpose of this study is to test the critical-thinking 
skills of the undergraduate Allied Health Professions students at the University of the Free State 
in their clinical rotation years. There are three validated test to test critical thinking in health 
care professionals: The Health Sciences Reasoning Test (HRST), the California Critical Thinking 
Disposition Inventory (CCDTI) and the Watson-Glaser Critical Thinking Appraisal (W-GCTA). It 
is strongly advised that the HSRT and the CCDTI be tested in conjunction with each other, 
where the HSRT tests the actual critical thinking skill and the CCDTI tests the character or 
mindset of the test taker/student to think critically. The W-GCTA is a critical thinking test, but 
it was not designed for Health Science professionals, but is more time and cost effective to use 
than the CCDTI, CCTST and the HSRT. All these tests are expensive and this led the researcher 
to the Thinking Skills Assessment (TSA) specimen test. This test is used at the University of 
Cambridge and Oxford as a practice test for the admissions test and includes critical-thinking 
and problem-solving skills. This test is freely available as well as the answer key. For the 
purpose of this study only the critical-thinking skills questions will be used and will be changed 
to a South African context, where necessary. 
 
The problem that will be addressed in this research is to determine the level of critical-thinking 
skills in undergraduate Allied Health Professions students at the University of the Free State in 
their clinical rotation years. The problem that needs to be addressed is, prior to this study, 
critical thinking was not tested in any undergraduate profession. Critical thinking is a vital skill 
that Allied Health Professionals need in clinical reasoning to make educated decisions about 
patients and patient care. Critical thinking is the only part of clinical reasoning that can be 
measured, there are a few available questionnaires. In this study, the TSA test will be used. 
 
In order to address the problem, the following main research questions will be asked: 
1. What is the critical-thinking skills in undergraduate students in the various Allied Health 

Professions at the UFS during the clinical rotation years, and does this level change over a 
period of one year in each profession? 



2. How and when are critical-thinking skills taught in the undergraduate Allied Health 
Professions curriculums at the UFS? 
 

To achieve this aim, the following research objectives will be pursued: 
1. To conceptualise and contextualise critical-thinking skills, with a specific focus on the 

undergraduate Allied Health Professions students in clinical rotation years (a literature 
review will be conducted);  

2. To determine the critical-thinking skills of students in the various Allied Health Professions 
at the UFS during the clinical rotation years, and does the level change over one year for 
each profession? (Critical Thinking Skills Test (TSA-Modified) administered at the 
beginning and end of the year of study); 

3. To evaluate if there are differences between the critical thinking skills in the various Allied 
Health Professions (Results of the TSA-modified will be compared); and 

4. To investigate how and when critical-thinking skills are taught by the lecturing staff of the 
Allied Health Professions departments at the UFS (a questionnaire directed towards 
the educators of the various Allied Health Professions will be administered). 

 
The aim of the study is twofold, firstly, to determine the critical-thinking skills of 
undergraduate Allied Health Professions students at the UFS during their clinical rotation years, 
and investigate the change in critical-thinking skills over one year of study in each profession.  
 
Secondly, this study aims to investigate the types of teaching activities lecturers at the different 
the different departments in the School for Allied Health Schools employ to enhance critical-
thinking.  
 
The research design is a quantitative, experimental study. A survey will be used to collect 
data by means of the two above mentioned questionnaires (TSA-modified and a questionnaire 
to the Allied Health Professions lecturers). A one group pre-test post-test design will be followed 
(part one) and a descriptive study will be done in part two. 
 
The methods that will be used is a paper pen and pencil test and questionnaire, namely the 
Thinking Skills Assessment (TSA-modified) and a Questionnaire for the lecturing staff. The 
results of the TSA-modified and the lecturer questionnaire will be analysed by the Department 



of Biostatistics at the University of the Free State. The findings will be communicated in such 
a way to address the research questions. 
 
The TSA has been proven valid and reliable for testing and indicating critical-thinking skills in 
“High Ability Populations”.  
 
This protocol will be submitted to the Health Sciences Research Ethics Committee of the Faculty 
of Health Sciences at the University of the Free State. Informed consent will be obtained from 
all participants/undergraduate students before the study will be conducted.  
 
The value and significance of this study: The value of this study will be fill the gap in the 
knowledge that currently exist in the field of Allied Health Professions education and to add 
value to the research in this field.  
 
The findings of this study will be presented at conferences and published in appropriate 
journals.  
 
I therefore kindly request your consent to execute the study in the Department of 
Physiotherapy, Faculty of Health Sciences at the University of the Free State. 
 
Should you have any specific questions, my contact details are as follows: 
Cellular number: 082 556 1878 
Email address: LouwM@ufs.ac.za or marsheober@gmail.com 
 
Yours Sincerely 
 
_________________________                                                   ________________ 
Marshé Louw                                                                                    Date: 
 
 
_________________________                                                   ________________ 
Dr Chantel van Wyk                                                                            Date: 
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APPENDIX C1: INFORMATION DOCUMENTS TO PARTICIPANTS - STUDENTS 
 

Dear Participant 
 

Request to participate in the Magister study titled: 
 

CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH PROFESSIONS STUDENTS IN THE 
CLINICAL ROTATION YEARS AT THE UNIVERSITY OF THE FREE STATE 

I am currently pursuing a Magister degree in Health Professions Education at the University of the Free State. In 
this research study, I would like to measure critical-thinking skill in all undergraduate Allied Health Professions 
students in the year 2018.   
 
Critical thinking is defined by the Watson and Glaser as “the ability to identify and analyse problems, as well as seek 
and evaluate relevant information, in order to reach an appropriate conclusion’. 
 

Critical thinking is a vital skill that Allied Health Professionals need in clinical reasoning to make educated decisions 
about patients and patient care. Critical thinking is the only part of clinical reasoning that can be measured, there 
are a few available questionnaires. The Thinking Skills Assessment (TSA) was chosen due to financial constraints of 
the other available tests. 
 
You are invited to take part in this study. Your participation will help to determine critical-thinking skills of the 

undergraduate Allied Health Professions students, as derived from the test. The information gained from this study 
may contribute to recommendations to the School for Allied Health Professions regarding types of teaching strategies 

that can be implemented or improved on to improve critical thinking in the different years of study. 
 

Your participation in this study is voluntary and if you decide to decline involvement or decide to terminate 
participation in this study you will not be penalised or be disadvantaged in any way. You may decide to withdraw 

your participation at any time, without penalisation of any kind. You will not receive any additional benefits, 
compensation, academic gratification or special privileges for participation in this study.  
 

Your participation in this study will involve no costs or risks and all information will be treated as confidential. The 
results of this study will be used for academic purposes to improve teaching and learning in the various Allied Health 

Professions undergraduate curriculums. The information gained in this study may also be used in research 
presentations and journal publications.  
 
The questionnaire will be completed at a venue that will be confirmed at a later date as well as a specific allocated 
time. The questionnaire is in a paper and pencil format. A questionnaire book will be distributed for the test, as well 
as a score sheet, pencil and paper to write on. Please do not make any notes in the test book. The TSA takes 
approximately 45minutes to complete. The test will be completed at the beginning of the year and will then be 
repeated at the end of the year. It will not be scheduled in conflict with other tests, assessments or assignment.  



 
You will be assigned a Research number that will be linked with your student number, to keep your test results 
private to anyone but the researcher.  Please provide this research assigned number on the consent form as 

well as the questionnaire. This number will only be allocated to you for these two test times. No participants will be 
personally identified at any time. Although absolute confidentiality cannot always be guaranteed, the researcher will 

endeavour at all costs, to keep the information confidential and bias. 
 

By signing this consent form the researcher accepts that you, the participant, gives permission to complete the two 
questionnaires and that the information and data gained from each testing can be compared to the participant self, 
other class participants as well as other year group participants. 
 
You may contact me at (082) 556 1878 if you need any more information regarding this study or your rights as a 
participant. 

 
Thank you for taking the time to read this letter. I truly believe that these results could benefit all Allied Health 

professions tremendously.  
 

Yours sincerely 
 

 

 
 

Marshé Louw 
Department of Physiotherapy, School for Allied Health Professions 

Faculty of Health Sciences, University of the Free State 
Bloemfontein 
 
 
 
 
 
 

 
 

 
 
 

 
 

 
 

HSREC contact detail: 
Mrs M Marais Head: Administration 
 051-401 7795   
Mrs J du Plessis Administration  
051-401 7794  
Fax number 051-4444359  
Email ethicsfhs@ufs.ac.za  
Office hours 07h45 – 16h30 



APPENDIX C2: INFORMATION DOCUMENTS TO PARTICIPANTS – LECTURERS  

 
Dear Colleague: 
 
Request to participate in the Magister study titled: 
 
CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH PROFESSIONS 
STUDENTS IN THE CLINICAL ROTATION YEARS AT THE UNIVERSITY OF THE FREE STATE 
 
I am currently pursuing a Magister degree in Health Professions Education at the University of the Free 
State. In this research study, I would like to measure critical-thinking skills in undergraduate Allied Health 
Professions students in the year 2018 as part one of my study.  Part two of the study is aimed at the 
lecturers at the different Allied Health Professions departments to determine the type of teaching 
activities that are included in their teaching strategies to incorporate critical-thinking skills in 2018 and 
to determine if different activities are incorporated in different year groups in each profession. 
 
Critical thinking is defined by the Watson and Glaser as “the ability to identify and analyse problems, as 
well as seek and evaluate relevant information, in order to reach an appropriate conclusion’. 
 
You are invited to take part in this study. Your participation will help to assess the current teaching 
activities used in the different year groups in the School for Allied Health Professions to improve critical-
thinking skills in undergraduate students by means of a questionnaire. The information gained from this 
study may contribute to recommendations to the different Department in the School of Allied Health 
Professions regarding types of teaching strategies that can be implemented or improved on to improve 
critical thinking in any year of study. 
 
Your participation in this study is voluntary and if you decide to decline involvement or decide to 
terminate participation in this study you will not be penalised or be disadvantaged in any way. You may 
decide to withdraw your participation at any time, without penalisation of any kind. You will not receive 
any additional benefits, compensation, academic gratification or special privileges for participation in this 
study.  
 
Your participation in this study will involve no costs or risks and all information will be treated as 
confidential. The results of this study will be used for academic purposes to improve teaching and 
learning in all Allied Health professions undergraduate curriculum. The information gained in this study 
may also be used in research presentations and journal publications.  



 
By signing this consent form the researcher accepts that you, the participant, gives permission to 
complete the one questionnaire and that the information and data gained from each testing can be 
compared to the other lecturers to determine what type of activities they use in the different year groups. 
 
The questionnaire will be completed on your own time and takes about 15-20 minutes to complete. A 
box will be placed in each department to return the completed questionnaires in.  
 
You will be assigned a Research number (The HOD of each department will hand you a sealed envelope) 
that will be randomly allocated to you, to keep your test results private to everyone including the 
researcher.  Please provide this research assigned number on the consent form as well as the 
questionnaire. This number will only be allocated to you. No participants will be personally identified at 
any time. Although absolute confidentiality cannot always be guaranteed, the researcher will endeavour 
at all costs, to keep the information confidential and bias. 
 
You may contact me at (082) 556 1878 if you need any more information regarding this study or your 
rights as a participant. 
 
Thank you for taking the time to read this letter. I hope that I have persuaded your participation in this 
study. I truly believe that these results could benefit all Allied Health professions tremendously.  
 
Yours sincerely 

 
Marshé Louw 
Department of Physiotherapy  
School for Allied Health Professions 
Faculty of Health Sciences 
University of the Free State 
Bloemfontein 
  

HSREC contact detail: 
Mrs M Marais Head: Administration 
 051-401 7795   
Mrs J du Plessis Administration  
051-401 7794  
Fax number 051-4444359  
Email ethicsfhs@ufs.ac.za  
Office hours 07h45 – 16h30 
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APPENDIX D1: LETTER TO OBTAIN CONSENT FROM PARTICIPANTS -STUDENTS 

 
CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH PROFESSIONS 
STUDENTS IN THE CLINICAL ROTATION YEARS AT THE UNIVERSITY OF THE FREE 
STATE 
 
I 
,__________________________________________________________________________, 
RESEARCH ASSIGNED NUMBER:  

        

 
Hereby confirm that I am willing to partake in the above-mentioned study. 
 
I understand that my participation is voluntary, in this specific study. I also understand that I will not be 
penalized or disadvantaged in any way if decide to withdraw or terminate my participation. I also 
understand that I will not receive any compensation to participate in this study or that it will incur me 
any costs. 
 
I understand that I can contact the researcher at (082) 556 1878 if I have any questions regarding my 
rights to partake in this study. 
 
The researcher, Marshé Louw, explained the study to me verbally and I also received a printed 
information document.  
 
I understand that my involvement in this study means I voluntary agree to participate and that 
information and data received from myself can be used to compare to myself, my peers, and other years 
of study. 
 
 
_________________________________________                 _________________________ 
Signature of Participant                                                       Date 
 
 
_________________________________________                 _________________________ 
Signature of Researcher                                                       Date 
 
 
 
 



 
APPENDIX D2: LETTER TO OBTAIN CONSENT FROM PARTICIPANTS – LECTURERS  

 
CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH PROFESSIONS 
STUDENTS IN THE CLINICAL ROTATION YEARS AT THE UNIVERSITY OF THE FREE 
STATE 
I __________________________________________________________________________, 
RESEARCH ASSIGNED NUMBER:  

  

 
Hereby confirm that I am willing to partake in the above-mentioned study. 
 
I understand that my participation is voluntary, in this specific study. I also understand that I 
will not be penalized or disadvantaged in any way if decide to withdraw or terminate my 
participation. I also understand that I will not receive any compensation to participate in this 
study or that it will incur me any costs. 
 
I understand that I can contact the researcher at (082) 556 1878 if I have any questions 
regarding my rights to partake in this study. 
 
The researcher, Marshé Louw, explained the study to me verbally and I also received a printed 
information document.  
 
I understand that my involvement in this study means I voluntary agree to participate and that 
information and data received from myself can be used to compare to myself and my peers. 
 
 
_________________________________________                 _________________________ 
Signature of Participant (LECTURER)                                   Date 
 
_________________________________________                 _________________________ 
Signature of Researcher                                                       Date 
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APPENDIX E1: RESEARCH INSTRUMENT –TSA-MODIFIED– JUSTIFICATIONS 
INDICATED IN RED FOR SOUTH AFRICAN CONTEXT) 

 
CRITICAL-THINKING SKILLS (TSA) TEST  
BASED ON THE SPECIMENT TSA TEST FROM CAMBRIDGE ASSESSMENT ADMISSIONS 
SERVICES (UCLES 2015) 
THIS IS A MULTPLE-CHOICE TEST THAT WILL TAKE 30-45 MINUTES TO COMPLETE. 
ADDITIONAL MATERIALS NEEDED:  Answer sheet, Clean soft easer, Soft pencil (type B or HB) 
 

INSTRUCTIONS TO CANDIDATES 
Please read this page carefully. 
Please write your Unique Research number in the space provided on the answer sheet. 

Please write very clearly. 

 
There are 25 questions on this paper. Please answer all questions. Five possible answers (A, 
B, C, D or E) will be provided.  Please choose only one answer that you consider correct and 
record your choice on the answer sheet provided. If you make a mistake, please erase 
thoroughly and correct your answer clearly. Each answer will score one mark. A mark will not 
be deducted for incorrect answers. When you have finished the test, please return this 
booklet and answer sheet to the researcher.  
Not all questions are equally difficult but each will account for one mark. If you find a question 
particularly difficult you could leave it and return at the end. There are no penalties for incorrect 
answers, only one point for correct answers. So please attempt to answer all the questions. 
PLEASE NOTE: No writing in the TEST BOOKLET. (please write on the writing block 
provided) 
CALCULATORS AND DICTIONARIES ARE NOT ALLOWED. 
 

DO NOT OPEN THE PAPER UNTILL YOU ARE TOLD TO DO SO. 



1. Every motorist pays the same amount of road tax, regardless of how much they use 
the roads: someone who covers a little as 1 000 km pays the same as someone who 
covers 20 000. This is unfair. Road tax should be scrapped and the money raised by an 
increase in the tax on car fuel. Making this change would ensure that those who use 
the roads more would pay more. This would not only be a fairer system, but could also 
bring in more revenue. 

 
Which of the following best illustrates the principles underlying the argument above? 
 
A. People should receive free medical treatment only if they cannot afford to pay for it. 
B. People you travel to work every day by train should pay a lower fare than those who travel 

only occasionally. 
C. People who earn more than double the average wage should be made to pay much higher 

charges for dental treatment. 
D. Television channels should be paid for by subscription so that only those people who watch 

them should be made to pay. 
E. Telephone charges should be higher for business customers than for domestic customers 

because they are using the system only to make money. 
 
2. Every year in South Africa there are nearly 25 000 car fires, yet it is estimated that 

only five percent of motorists travel with a fire extinguisher in their car. If more 
motorists could be encouraged to carry fire extinguishers then the number of car fires 
could be considerably reduced. 
 
Which of the following is the best statement of the flaw in the argument above? 
 
A. It ignores the fact that millions of motorists never experience a car fire. 
B. It assumes that carrying a fire extinguisher will enable fires to be put out. 
C. It implies that the occurrence of car fires is related to the lack of an extinguisher. 
D. It overlooks the possibilities that fires might not be put out with an extinguisher. 
E. It ignores the fact that there are different extinguishers for different kinds of fires. 

 
 
  



3. School examination results in Bloemfontein this year reinforced the trend in improving 
pass rates. There is however, no other evidence of improvements in school leavers’ 
abilities – such as the data coming from employers or universities. One can reasonably 
conclude, therefore, that teachers are simply succeeding in coaching their pupils 
better for examinations than in previous years. 

 
Which one of the following is an underlying assumption of the above argument? 
 
A. School examination results are a reliable indicator of pupils’ abilities. 
B. The level of difficulty of examinations has not been falling. 
C. Employers’ expectations of school leavers are unrealistic. 
D. Teachers in previous years did not attempt to coach pupils for examinations. 
E. Abilities of school pupils vary from year to year. 

 
4. Some employers operate a three-shift system. This requires that, in any three-week 

period, an individual worker will have to work, for example, from 6am to 2pm in the 
first week, from 2 pm to 10pm in the second week, and from 10pm to 6am in the third 
week. It becomes very difficult to establish any kind of routine of eating and drinking 
under such a system. People working a three-shift system report a severe decline in 
their appetite, especially during the night-shift when they would normally be asleep. 
Therefore, anyone about to begin working shifts like this can be expected to lose 
weight. 

 
Which one of the following is an underlying assumption of the argument above? 
 
A. All shift workers have to work during the night. 
B. Employees tend to dislike working shifts. 
C. People who feel less hungry generally eat less food. 
D. Shift work often pays better than working days only. 
E. Cafeteria facilities are not always available to the night shift. 

 
  



5. The motor-car, that at first brought such freedom of private travel, has become a 
monster that is damaging our cities. The motor-car used to be affordable only by the 
rich, but there are now 21 million cars in this country, and the number is still rising 
steeply. The huge number of cars in city centres has produced intolerable congestion 
and pollution. We have reached the stage where the use of private cars must be 
curbed. Otherwise, we will see a worsening of the current situation, where it is already 
becoming quicker to walk through a city in the rush hour than to drive through it.  

 
Which of the following best expresses the main conclusion of the argument above? 
 
A. The motor car no longer gives us freedom of travel. 
B. Increasing provision of public transport would solve traffic problems in city centres. 
C. It is necessary to limit the use of motor cars by private individuals. 
D. Pollution and congestion are damaging our city centres. 
E. The number of people who can afford to own a motor-car has risen, and is continuing to rise. 

 
6. Only stakeholders are eligible to vote on the proposed take-over of the company by a 

large multi-national. They can either vote for or against, or abstain by not voting at all 
and the side with the more votes wins. So, if the majority vote in favour, the take-over 
will be approved. However, less than half the eligible voters are in favour of the 
proposal, which means that the take-over will not be approved. 

 
Which of the following is the best statement of the flaw in the above argument? 

 
A. Some of those in favour might change their minds and vote against the take-over. 
B. The large multi-national could pull out of the take-over deal, whichever way the vote goes. 
C. Some voters may abstain, meaning that one side could win with less than half the votes. 
D. No-one can be sure how a ballot will turn out until after the votes have been counted. 
E. A majority of votes against the take-over would be enough to stop it being approved. 

 
  



7. If De Beers Mining does not increase wages then staff morale will continue to drop and 
the productivity will fall. This would lead to smaller profits and could mean the end of 
the business altogether. Either the company must pay better wages or run the risk of 
closing down. 

 
Which of the following best expresses the conclusion of the argument? 
 
A. Staff morale has reached dangerously low levels. 
B. If wages are not increased the business could close down. 
C. The employers will have to accept a fall in productivity. 
D. A fall in productivity could mean the end of the business. 
E. If wages are improved the company will be saved. 

 
8. Level of financing health services in advanced industrial countries have little effect, 

statistically speaking, on the health of the population. There are countries which spend 
six times as much per head on health care as South Africa, and countries which spend 
only half as much: their populations end up with more or less the same life 
expectancy. Therefore, arguments about levels of financing South Africa’s National 
Health services are largely irrelevant to the health of the population. 

 
Which of the following is an underlying assumption of the above argument? 

 
A. The cost of health services in South Africa’s Health Service is disproportional to its 

effectiveness. 
B. Spending is the most effective way of improving a health service. 
C. Advanced industrial countries have failed to improve the health of their population.’ 
D. Governments have a responsibility to organise efficient heath care systems. 
E. Life expectancy is a reliable measure of the health of the population. 

 
  



9. Ever since Uranus was discovered in 1781, astronomers have thought there might be 
more planets to be discovered in the Solar System. Because of small deviations in the 
orbits of Uranus and Neptune – deviations which would occur if another planet existed 
– some astronomers think there must be an undiscovered planet – Planet X. But the 
search for Planet X is futile, because these deviations would occur if the orbits had 
been wrongly predicted. Since Uranus and Neptune take many decades to circle the 
sun, astronomers must rely on old data in order to calculate their orbits. If the data is 
inaccurate, the calculated orbits are wrong. If the calculated orbits are wrong, Uranus 
and Neptune will deviate from them even if there is no Planet X. 

 
Which of the following is the best statement of the flaw in the argument above? 
 
A. From the fact that the old data is inaccurate, it cannot be inferred that the calculated orbits 

are wrong. 
B. From the fact that the data about the orbits is old it cannot be inferred that it is inaccurate. 
C. From the fact that deviations occur which would occur if Planet X existed, it cannot be inferred 

that Planet X exist. 
D. From the fact that the calculated orbits are wrong, it cannot be inferred that Uranus and 

Neptune will deviate from them. 
E. From the fact that Planet X has not been discovered, it cannot be inferred that the search for 

it is futile. 
 

10. According to a recent survey, people believe that about a quarter of the population will 
be victims of a violent crime in the next year, whereas crime statistics show that it is 
only about 1%. Furthermore, those with the greatest fear of crime are the least likely 
to be affected. The elderly are the most fearful, although victims are most likely to be 
young males. Over the last few years, there has been an increase in the number of 
television programmes which show re-enactments add to people’s fear about violent 
crime by making it look more common than it is. It is time that we stopped making 
such programmes.  

 
Which of the following, if true, would most weaken the above argument? 

 
A. Crime re-enactments are made to look more realistic than they used to be. 
B. Most elderly people are unaware of the statistics of violent crime. 
C. Some types of violent crime have declined over the last few days. 
D. The elderly are the group least likely to watch crime re-enactments on television. 
E. Attempts have been made to ensure that statistics of violent crime are accurate. 

 
 
 
 
 
 
 
 
 



11. Many modern zoos have abandoned the idea of showing large number of animals in 
favour of programmes of conservation illustrated by a few examples of endangered 
species.  However, the only way for a zoo to attract the public is to have lots of 
interesting animals, whether endangered or not- the sort that everybody flocks to see. 
Unless zoos attract the public, they are not likely to be profitable.  

 
Which one of the following conclusions is the best supported by the passage above? 

 
A.  Endangered animals do not attract the public. 
B. Zoos which have a lot of interesting animals make a profit. 
C. Public interest in conservation programmes and endangered species is very limited. 
D. Zoos which concentrate on conservation and a few endangered species are likely to make a 

profit. 
E. Popular zoos are the only ones that can afford programmes of conservation. 

 
12. Organic farming of animals and crops improves the environment through a reduced 

use of chemical fertilisers and pesticides but this does not go far enough. It would be 
preferable to have a totally vegetarian agriculture. Ninety percent of the vegetable 
matter fed to farm animals passes straight through with its calorific content intact. By 
eating vegetables directly, rather than feeding them to animals, substantially less land 
would have to be farmed. The remaining land could be returned to its historical state – 
mixed deciduous woodland, which is what the countryside needs most of all. 

 
Which of the following best expresses the main conclusion of the above arguments? 
 
A. Organic farming enhances the environment. 
B. It would be preferable to have a totally vegetarian agriculture. 
C. A totally vegetarian agriculture would reduce the need for pesticides. 
D. There would be a need for less under cultivation if we ate vegetables directly. 
E. Land could be turned to mixed deciduous woodland. 

 
  



13. In the 1960’s the drug Cariokind after the usual period of carefully monitored clinical 
trials, was declared by its manufacturers to be unusually safe and very effective in 
lowering cholesterol levels in the blood. The World Health Organization carried out 
exactly the same kind of trail on the drug but for a much longer period than the usual 
five years. The results in 1980 showed that the mortality rate from all causes for those 
on Cariokind was 25 percent higher than those who, though similar in other respects, 
had not taken the drug. 

 
Which of the following is a conclusion that can be drawn from the above passage? 

 
A. The five-year trial period may not be sufficient for all drugs. 
B. Taking Cardiokind reduces the life expectancy by 25%. 
C. Cardiokind is less effective at reducing cholesterol levels than was at first thought. 
D. After the original trials, the manufacturers concealed the side-effects of Cardiokind. 
E. The monitoring programme instigated by the World Health Organization was carried out 

efficiently. 
 
 

14. The treatment of unauthorised immigrants by many countries is often cruel and 
lacking in compassion. Even refugees from war-torn and famine-stricken regions can 
find themselves imprisoned on arrival or deported back to the place they have fled. It 
is a terrible decision to have to take, but if we make an exception to the law for one 
person, we ought to make the same exception for everyone. If some illegal entrants 
were allowed to stay, others would have to be treated equally, and no country – 
especially one that is already overpopulated – could physically accommodate the 
number that would then follow. The regulations have to be enforced rigidly, even if 
this means turning away people in great need. 

 
Which of the following best illustrates the principle underlying the argument above? 

 
A. Because of the fire regulations, the number of people attending the concert will have to be 

strictly limited. 
B. Growing urban traffic congestion means that in the future the numbers of cars entering some 

city centres will have to be restricted. 
C. All shop-lifters must be prosecuted because if one is let off others would rightly expect the 

same leniency. 
D. There is no one rule that can be applied for all prisoners seeking parole: every case is different 

and should be decided on its merits. 
E. If there are not enough hospital places for all those who need them, the most urgent ones 

must be treated first even if others have waited a long time. 
 
 
 
 
 
 
 
 



15. In this Senior Management post, we need someone who can keep a cool head in a 
crisis and react quickly to events. The applicant says he suffers from phobia about 
flying, and panics especially when an aircraft is landing and that therefore he would 
prefer not to travel abroad on business if it could be avoided. He is obviously a very 
nervous type of person who would clearly go to pieces and panic in an emergency and 
fail to provide the leadership qualities necessary for the job. Therefore, this person is 
not a suitable candidate for this post.  

 
Which of the following is the best statement of the flaw in the argument above? 

 
A. It assumes phobias are not treatable or capable of being eliminated. 
B. It assumes that the person appointed to the job will need to travel abroad. 
C. It assumes that a specific phobia indicates a general tendency to panic. 
D. It assumes that people who stay cool in crisis will be good leaders. 
E. It fails to take into account other qualities the person might have for the post. 

 
16.  If you want to earn a good salary these days, you have to gain considerable 

experience of working abroad. Since I’ve always wanted to earn a huge salary, it’s 
obvious that I’m going to have to leave this country for some period of time. 

 
Which of the following most clearly parallels the reasoning used in this argument above? 

 
A. If I had more time to spend on this project, I know that it would be very successful. I’ve been 

told that I’m not going to be given enough time, so the project isn’t going to succeed. 
B. Sam knew that if he wanted to write a film script, he’d have to learn the special techniques 

needed for such scripts. He has enrolled on a course to learn how to write them, so he’ll soon 
be writing his first script. 

C. If the Foreign Secretary can bring the two sides together to talks, there’s a good chance for 
peace. Peace is something that both sides want, so he’ll be talking to both sides soon.  

D. If the doctor thinks that you should be allowed out of bed for a short while, then you must be 
recovering well from your operation. You have recovered much quicker than she thought you 
would have, so you’ll be out of bed a lot from now. 

E. Annie says that if she really wants to win the Comrades Marathon race, she’ll have to train 
very hard every day. She told me that she is determined to win the Comrades Marathon, so 
that means she’ll be working hard on her training programme every day from now on. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



17. There is a great concern about the threat to natural woodlands in the world, especially 
the rain forests of tropical areas such as Southern America. People are often urged to-
recycle paper in order to save trees. However, the type of wood used for paper is 
softwood which is grown as a renewable crop areas where there is no remaining 
natural woodlands. Producing paper from these trees does not harm the natural 
environment any more than does the production of bread from wheat.  

 
Which one of the following is a conclusion which can be drawn from the above passage? 

 
A. Re-cycling paper will not contribute directly to saving the world’s natural woodlands. 
B. There is no point in re-cycling paper for environmental reasons. 
C. There is no need to be concerned about a threat to the world’s natural woodlands. 
D. The environment is not threatened by the cultivation of softwood forests. 
E. There is no need to reduce the amount of paper being used in the modern world. 

 
18.  Peat is an organic matter which develops in wetland areas. It is the ideal growing 

medium for plants, and there is a tremendous demand for it from gardeners, both 
amateur and professional.  But only three percent(%) of the earth’s land surface is 
covered in peatland, and continued harvesting of peat will endanger these unique 
wetland habitats. Peat harvesting should be stopped immediately and gardeners 
should be encouraged to use an alternative.  

 
Which of the following best expresses the main conclusion of the argument above? 

 
A. Only three percent of the land on our planet is covered in peatland. 
B. Taking too much peat will destroy the unique wetland areas in which it develops.  
C. Peat cannot develop except in wetlands areas. 
D. No more peat should be extracted and a different growing medium for plants should be 

promoted. 
E. Peat is a very popular growing medium used by amateur gardeners and professional growers. 

 
  



19.  What causes the periods of strong and widespread stormy weather that Earth 
sometimes suffers? The answer is sunspots. Periodically, the sun develops relatively 
cool dark areas known as sunspots. Scientists have found that periods of high 
sunspots activity coincide with the stormy periods on Earth. 

 
Which of the following is the best statement of the flaw in the argument above? 

 
A. It disputes the fact that storms are the result of low pressure systems in the Earth’s 

atmosphere. 
B. It ignores the influence of periods of low sunspot activity on Earth’s weather system. 
C. It assumes that because two events coincide, one is the cause of the other. 
D. It overlooks the fact that there is always a storm somewhere on Earth. 
E. It ignores the fact that there are stormy periods in some areas but not in others while there is 

sunspot activity.  
 
20.  A painting in our local museum has just been shown, by using X-rays, to be recent and 

thus not the work of an old master as previously thought. This has caused its value to 
drop from millions to almost nothing. Yet no art experts were able to detect that this 
was not ‘the real thing’. This means that the value of a painting is determined by who 
painted it rather than any intrinsic artistic merit. 

 
Which of the following, if true, would most strengthen the above argument? 
 
A. The works of some forgers of art now sell for very large amounts of money. 
B. Many old masters changed their style during their career. 
C. In controlled tests, art experts have been shown to be very good at identifying the painters of 

works they have not seen before. 
D. Until its true origin was discovered, the painting in our museum was widely regarded as a 

masterpiece.  
E. The works of the old masters fetch higher prices than modern paintings. 

 
  



21. Calves farmed for veal are reared in extremely cruel conditions and have a short and 
miserable life. Other meats are available, such as lamb, and meat eaters who are 
concerned about cruelty to animals should avoid veal and consume one of these 
alternatives. 

 
Which one of the following is an underlying assumption of the above argument? 

 
A. Animals should be allowed to live as long as possible before being eaten. 
B. Calves should not be reared for consumption of their meat. 
C. The methods used to rear other animals for meat are not equally cruel. 
D. Animals have a right to be treated humanely. 
E. Meat eaters who are concerned with cruelty to animals do not eat veal. 

 
22. Modern industrialised countries use far greater quantities per head of metals, water, 

petroleum, coal and wood-products than developing countries, much of it being 
imported from the developing countries. This is the natural consequence of the higher 
general standard of living in present-day industrial countries. Even assuming that, if 
the population of developing countries remains fixed at present levels, it follows that, 
if the standard of living in these counties is to reach those present-day industrialised 
counties, a considerable increase in production and hence considerably higher 
consumption of resources will be unavoidable. 

 
Which of the following, if true, would most weaken the above arguments? 

 
A. The population of developing countries is likely to increase substantially over the next decade. 
B. Many of the resources needed for industrial production are increasingly expensive to produce. 
C. New technological development in industrial processes are likely to reduce the need for high 

consumption of resources. 
D. The population of modern industrialised countries is increasing at a much slower rate than that 

of developing counties. 
E. The gap between the standard of living in modern industrialised countries and that in 

developing countries has increased in the last twenty years. 
 
  



23. The company has been making large losses for some time. If it continues to make such 
large losses, a sizable number of workforce will lose their jobs. Unfortunately, the 
town’s economy will suffer considerably if many of the employees are made 
redundant. So if the company continues to operate with such losses, the economy of 
the town will be badly affected. 

 
Which of the following most closely parallels the reasoning used in the above argument? 

 
A. If we do not pay nurses more, many of them will go and work in private hospitals. So there 

will be fewer of them to provide care in our public hospitals. Therefore, if we want to maintain 
high standards of nursing care in our hospitals, we must pay nurses more. 

B. If this hot weather continues, the number of families taking foreign holidays will continue to 
fall. A number of travel companies will go out of business if fewer people book foreign 
holidays. Therefore, if this hot weather continues, we can expect many bargain holidays from 
travel companies. 

C. If everyone was prepared to pay more taxes, we could afford to raise the level of pensions. If 
old people were given increased pensions, they could spend more on food and heating. So if 
we want old people to lead much happier and healthier lives, we must be prepared to pay 
higher taxes. 

D. If house prices continue to fall, then more people will buy houses. The prices will then stop 
declining if more people are buying. So the fall in house prices must soon some to an end. 

E. If the present drought does not end soon, water will have to be rationed in many areas. Once 
water rationing is brought in, people are going to complain about having to pay high water 
charges. So unless we get some rain soon, we are going to soon find people complaining 
about their water bills. 

 
24. There has been a decline in the rate of many of the illnesses of old age. For example, 

arthritis, dementia, and stroke are all declining year by year. The causes of this decline 
include such medical advances as beta-blockers to control high blood pressure and the 
fitting of hip replacements. There is, however another factor. The present generation 
of 60- and 70-year-olds had much better nutrition as children than did their parents.  
Good nutrition in childhood is important in laying the foundation of good health in 
adulthood. Since improvements in nutrition have continues over the past sixty years, 
we can expect that many of the illnesses of old age will continue to decline. 

 
Which one of the following best expresses the main conclusion of the above argument? 

 
A. We can expect the improvements in nutrition will continue. 
B. The rate of many of the illnesses of old age has declined. 
C. Medical advances have significantly reduced the rate of diseases of old age. 
D. The fall in the rate of many of the illnesses associated with old age will continue. 
E. Improvements in nutrition have been very important in maintaining good health in old age. 

 
 
 
 
 
 



25. Many people claim that they have been abducted by aliens. But, however real the 
experience might have seemed, it is the product of dreaming caused by sleep 
paralysis. In such sleep, the dreamer might hear strange noises, see flashing lights or 
stars, and sense shaking and juddering. Some dreamers also feel that they are being 
turned in their beds. All of these experiences match those of people reporting 
supposed abduction of aliens. This type of sleep phenomenon is fairly common, being 
experienced by three out of ten people. In that sleep paralysis explains the sensations 
reported by everyone who claims to have been abducted by aliens, we can conclude 
that aliens have not come to Earth and abducted people. 

 
Which of the following is an underlying assumption of the argument above? 

 
A. Abduction by aliens is much rarer than people think. 
B. Dreaming about being abducted by aliens is unusual. 
C. Those who believe they have been abducted by aliens report it. 
D. People who are abducted by aliens rarely remember the experience. 
E. People who dream of being abducted by aliens will always remember their dreams.  

 
 
 

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS TEST! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX E2: RESEARCH INSTRUMENT – QUESTIONNAIRE TO LECTURERS  

 
TOPIC: CRITICAL-THINKING SKILLS OF UNDERGRADUATE ALLIED HEALTH PROFESSIONS 
STUDENTS IN THE CLINICAL ROTATION YEARS AT THE UNIVERSITY OF THE FREE STATE 
 
RESEARCHER: MARSHé LOUW 
You have been selected to participate in this research study to assess the critical-thinking skills 
in undergraduate Allied Health Professions students at the UFS during their clinical years as 
well as looking at the type of teaching activities lecturers use in the different departments in 
the School for Allied Health Professions to improve critical-thinking skills in all year groups.  
 
Critical thinking is defined by the Watson-Glaser™ test as “the ability to identify 
and analyse problems, as well as seek and evaluate relevant information in order 
to reach an appropriate conclusion” (Watson and Glaser 2011:3). 
 
Please note that you are voluntarily completing this questionnaire and that this indicates your 
participation in this study. All data collected from your answers will be kept confidential at all 
times. You may withdraw from this study at any time without being penalised for doing so. You 
will not receive any benefits, compensation or special privileges if you participate in this 
research study. The result may be published or presented at congresses.  
 
Please complete the appropriate answer. 
DEMOGRAPHIC INFORMATION: 

      FOR OFFICE USE 

      

Unique identification number (1-
112) 

1.  RESEARCH NUMBER:      

         1-2 

         

2.  DATE: (dd/mm/yy)      3-8 

         

         

3. GENDER:       

 Male   Female    9 

         



4. AGE:        

   years   months    

10-
13 

         
5.   PLEASE INDICATE WHICH DEPARTMENT YOU WORK IN     

  Dietetics     14 

   Occupational Therapy     

  Optometry     

  Physiotherapy     

         

6. YEARS AS A LECTURER AT THIS DEPARTMENT AND FACULTY?    

15-
18 

   years   months    

         

7. DO YOU HAVE PREVIOUS TEACHING EXPERIENCE ELSEWHERE?    

 YES NO    19 

         

8. IF YOU INDICATED YES TO THE PREVIOUS QUESTIONS, PLEASE    

 INDICATE FOR HOW LONG:     

   years   months    

20-
23 

         

9. PLEASE INDICATE ALL YEAR GROUP/(s) YOU LECTURE?    

  First year   Third year    24 

  Second year   Fourth year    

         
 

CRITICAL-THINKING SKILLS: 
 

 

FOR QUESTIONS 11-14 PLEASE ONLY COMPLETE THE QUESTIONS 
APPLICABLE TO YOU ON THE LIKERT SCALE (IF THE QUESTION IS 

NOT APPLICABLE TO YOU PLEASE INDICATE BY MARKING THE 
"NOT APPLICABLE BOX" )    

        

10. 
PLEASE INDICATE ON THE SCALE TO WHICH DEGREE YOU USE 
THE FOLLOWING TYPES OF CRITICAL THINKING SKILLS 
ACTIVITIES IN YOUR LECTURING OF FIRST YEAR STUDENTS? 

   

    

    

 
never 

=0 seldom=1

some-
times= 

2 
a lot   
= 3 

always 
= 4    

 Activities encouraging thinking out loud    25 



 0 1 2 3 4    

 Blended-learning activities (example wikis)    26 

 0 1 2 3 4    

 Case studies      27 

 0 1 2 3 4    

 Clinical-based practice assignments    28 

 0 1 2 3 4    

 Debates      29 

 0 1 2 3 4    

 Experiential learning (hands-on experience)    30 

 0 1 2 3 4    

 Evidence-based practice assignments    31 

 0 1 2 3 4    

 Peer assessments     32 

 0 1 2 3 4    

 Problem-based learning    33 

 0 1 2 3 4    

 Reflective logs      34 

 0 1 2 3 4    

 Role-play      35 

 0 1 2 3 4    

 Schön's reflective practice (reflection-on-action and reflection-in-
action) 

   36 

    

 0 1 2 3 4    

 Self-Assessments     37 

 0 1 2 3 4    

 Self-directed learning     38 

 0 1 2 3 4    

 Simulations      39 

 0 1 2 3 4    

 Small Group discussions    40 

 0 1 2 3 4    

 Student-centred learning (Bandura's cognitive theory)    41 

 0 1 2 3 4    

 Team-solving activities     42 

 0 1 2 3 4    

        

  Not-applicable    43 

  Other types of activities:    44-45 



        

        

        

        

        

        

        

11. 
PLEASE INDICATE ON THE SCALE TO WHICH DEGREE YOU USE 
THE FOLLOWING TYPES OF CRITICAL THINKING SKILLS 
ACTIVITIES IN YOUR LECTURING OF SECOND YEAR STUDENTS? 

   

    

    

 
never 

=0 seldom=1

some-
times= 

2 
a lot   
= 3 

always 
= 4    

 Activities encouraging thinking out loud    46 

 0 1 2 3 4    

 Blended-learning activities (example wikis)    47 

 0 1 2 3 4    

 Case studies      48 

 0 1 2 3 4    

 Clinical-based practice assignments    49 

 0 1 2 3 4    

 Debates      50 

 0 1 2 3 4    

 Experiential learning (hands-on experience)    51 

 0 1 2 3 4    

 Evidence-based practice assignments    52 

 0 1 2 3 4    

 Peer assessments     53 

 0 1 2 3 4    

 Problem-based learning    54 

 0 1 2 3 4    

 Reflective logs      55 

 0 1 2 3 4    

 Role-play      56 

 0 1 2 3 4    

 Schön's reflective practice (reflection-on-action and reflection-in-
action) 

   57 

    

 0 1 2 3 4    

                  



 Self-Assessments     58 

 0 1 2 3 4    

 Self-directed learning     59 

 0 1 2 3 4    

 Simulations      60 

 0 1 2 3 4    

 Small Group discussions    61 

 0 1 2 3 4    

 Student-centred learning (Bandura's cognitive theory)    62 

 0 1 2 3 4    

 Team-solving activities     63 

 0 1 2 3 4    

        

  Not-applicable    64 

  Other types of activities:    65-66 

        

        

        

        

        

        

        

        

12. 
PLEASE INDICATE WHICH TYPES OF CRITICAL THINKING SKILLS 
ACTIVITIES YOU INCLUDE IN YOUR LECTURING/CLINICAL 
ASSISTING OF THIRD YEAR STUDENTS? 

   

    

    

 
never 

=0 seldom=1

some-
times= 

2 
a lot   
= 3 

always 
= 4    

 Activities encouraging thinking out loud    67 

 0 1 2 3 4    

 Blended-learning activities (example wikis)    68 

 0 1 2 3 4    

 Case studies      69 

 0 1 2 3 4    

 Clinical-based practice assignments    70 

 0 1 2 3 4    

 Debates      71 

 0 1 2 3 4    



 Experiential learning (hands-on experience)    72 

 0 1 2 3 4    

 Evidence-based practice assignments    73 

 0 1 2 3 4    

 Peer assessments     74 

 0 1 2 3 4    

 Problem-based learning    75 

 0 1 2 3 4    

 Reflective logs      76 

 0 1 2 3 4    

 Role-play      77 

 0 1 2 3 4    

 Schön's reflective practice (reflection-on-action and reflection-in-
action) 

   78 

    

 0 1 2 3 4    

 Self-Assessments     79 

 0 1 2 3 4    

 Self-directed learning     80 

 0 1 2 3 4    

 Simulations      81 

 0 1 2 3 4    

 Small Group discussions    82 

 0 1 2 3 4    

 Student-centred learning (Bandura's cognitive theory)    83 

 0 1 2 3 4    

 Team-solving activities     84 

 0 1 2 3 4    

        

  Not-applicable    85 

  Other types of activities:    86-87 

        

        

        

        

        

        

        

        

        



13. 
PLEASE INDICATE WHICH TYPES OF CRITICAL THINKING SKILLS 
ACTIVITIES YOU INCLUDE IN YOUR LECTURING/CLINICAL 
ASSISTING OF FOURTH YEAR STUDENTS? 

   

    

    

 
never 

=0 seldom=1

some-
times= 

2 
a lot   
= 3 

always 
= 4    

 Activities encouraging thinking out loud    88 

 0 1 2 3 4    

 Blended-learning activities (example wikis)    89 

 0 1 2 3 4    

 Case studies      90 

 0 1 2 3 4    

 Clinical-based practice assignments    91 

 0 1 2 3 4    

 Debates      92 

 0 1 2 3 4    

 Experiential learning (hands-on experience)    93 

 0 1 2 3 4    

 Evidence-based practice assignments    94 

 0 1 2 3 4    

 Peer assessments     95 

 0 1 2 3 4    

 Problem-based learning    96 

 0 1 2 3 4    

 Reflective logs      97 

 0 1 2 3 4    

 Role-play      98 

 0 1 2 3 4    

 Schön's reflective practice (reflection-on-action and reflection-in-
action) 

   99 

    

 0 1 2 3 4    

 Self-Assessments     100 

 0 1 2 3 4    

 Self-directed learning     101 

 0 1 2 3 4    

 Simulations      102 

 0 1 2 3 4    

 Small Group discussions    103 

 0 1 2 3 4    



 Student-centred learning (Bandura's cognitive theory)    104 

 0 1 2 3 4    

 Team-solving activities     105 

 0 1 2 3 4    

        

  Not-applicable    106 

  Other types of activities:    

107-
108 

        

        

        

        

        

        

        

14. In your opinion, what do you think are Critical Thinking Skills?    

        

        

109‐
110 

         

        

        

        

        

        

        
15.  In your opinion, do you think there is a need to teach more     

 critical thinking skills in the curriculum?     

        

 YES  NO  UNSURE     111

         
16.  In your opinion, do you think that a pre‐admission test,     

 testing critical‐thinking skills in undergraduate students are a     

 good idea?        

        

 YES  NO  UNSURE     112 

         

 THANK YOU VERY MUCH FOR TAKING THE TIME TO COMPLETE    

 THIS QUESTIONNAIRE AND PARTICIPATING IN MY RESEARCH.     
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FW: ATS Contact [#1027] 

 

Cambridge Assessment Admissions Testing 
<admissionstesting@cambridgeassessment.org.uk> 

Wed, Apr 12,
2017 at 11:45

AM
To: "marsheober@gmail.com" <marsheober@gmail.com> 

Dear Marshe 
  
We confirm that we are happy for you to use and adapt the specimen critical thinking 
questions on our website for your research, but unfortunately we do not have any 
statistical information to share with you. 
  
We wish you well in your research and in your studies. 
  
Best wishes, 
Cambridge Assessment Admissions Testing 
  
D   +44 (0)1223 553366 
A    1 Hills Road, Cambridge, CB1 2EU, UK 
  
www.admissionstestingservice.org 
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APPENDIX G1: TSA-MODIFIED SCORE SHEET 

 
 
 
 

SPECIMENT TEST PAPER ANSWER KEY 
All correct answers score 1 mark. All wrong answers score 0. 

Question Correct 
Answer 

Type of CT Question

1 D Apply Principles

2 C Detect Reasoning Errors 

3 B Identify an Assumption

4 C Identify an Assumption 

5 C Summarising the Main Conclusion

6 C Detect Reasoning Errors 

7 B Summarising the Main Conclusion

8 E Identify an Assumption 

9 B Detect Reasoning Errors

10 D Assessing the impact of additional evidence 

11 D Draw a Conclusion

12 B Summarising the Main Conclusion 

13 A Draw a Conclusion

14 C Apply Principles 

15 C Detect Reasoning Errors

16 E Matching Arguments 

17 A Draw a Conclusion

18 D Summarising the Main Conclusion 

19 C Detect Reasoning Errors

20 D Assessing the impact of additional evidence 

21 C Identify an Assumption

22 C Assessing the impact of additional evidence 

23 E Matching Arguments

24 D Summarising the Main Conclusion 

25 C Identify an Assumption

 

CRITICAL-THINKING SKILLS TEST   
TSA (Modified) 
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UNIQUE RESEARCH NUMBER:

FOR OFFICE USE ONLY: 
 

 
TOTAL SCORE:   
 
 
 
SUMMARISE CONCLUSION: 
 
 
 
 
DRAW A CONCLUSION: 
 
 

IDENTIFY ASSUMPTIONS: 

 
ASSESSING IMPACT OF 
ADD EVIDENCE: 
 
 
 
DETECTING REASONING  
ERRORS: 
 
 
MATCHING ARGUMENTS: 
 
 
 
 
APPLYING PRINCIPLES:  

/25 

/5 

/3 

/5 

/3 

/5 

/2 

/2 
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DESCRIPTION
.

This leading international journal, launched in 2006, uniquely identifies and details critical issues in
the future of learning and teaching of creativity, as well as innovations in teaching for thinking. As
a peer-reviewed forum for interdisciplinary researchers and communities of researcher-practitioner-
educators, the journal welcomes papers that represent a variety of theoretical perspectives. In
particular, the journal is interested in papers that advance new and existing methodological
approaches, and are innovative works on the theories, practices and possibilities of creativity and
thinking skills research. Papers may relate to any age level and any settings: formal and informal,
education and work-based as long as they connect to the learning and teaching, facilitation and/or
practice teaching for thinking and/or creativity.

While there is no universal agreement about the dimensions of thinking skills and creativity or their
themes, debates and terms, we welcome methodological advancements and critiques that progress
current thinking and stimulate developments about the naming and framing of boundaries and related
fields of knowledge.

The journal particularly welcomes several types of research article:

Empirical studies which address critical issues in the future of learning and teaching, facilitation
and practice, directly relevant to advancing thinking skills relevant to the enquiry and advancement
of creativity; Critical reports of research practices and innovation in identifying major debates in
advancing thinking skills and creativity; Synthetic reviews; New departures in methodological,
theoretical and conceptual case studies.

Submissions to the journal are judged on the engagement of research and scholarship designed to
advance creativity and thinking skills research. The major criteria for acceptance of a research article
will be its relevance, its importance and its contribution to the field of teaching for thinking and
creativity, and its persuasive, analytical and critical quality.

AUDIENCE
.

Those who conduct research on the teaching of thinking skills or teaching for creativity.
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GUIDE FOR AUTHORS
.

Your Paper Your Way
We now differentiate between the requirements for new and revised submissions. You may choose to
submit your manuscript as a single Word or PDF file to be used in the refereeing process. Only when
your paper is at the revision stage, will you be requested to put your paper in to a 'correct format'
for acceptance and provide the items required for the publication of your article.
To find out more, please visit the Preparation section below.

INTRODUCTION

Thinking Skills and Creativity is a journal providing a peer-reviewed forum for communication and
debate for the community of researchers interested in teaching for thinking and creativity. Papers
may represent a variety of theoretical perspectives and methodological approaches and may relate
to any age level in a diversity of settings: formal and informal, education and work-based.

Types of Paper
The journal particularly welcomes several types of research article:

• studies of teaching and learning processes directly relevant to teaching thinking and fostering
creativity;
• reports of research evaluating the efficacy of programmes, approaches, and innovations in teaching
for thinking and creativity;
• synthetic review articles, and
• critical theoretical and methodological studies.

The major criteria for the acceptance of a research article will be its relevance, its importance to the
field of teaching for thinking and creativity, and its analytical quality.

The journal will also publish 'Research Notes': short reports of interesting or important research being
carried out in the field.

Contact details for submission
Authors are requested to submit their papers electronically by using online manuscript submission
available at: https://www.evise.com/profile/#/TSC/login. This site will guide authors stepwise
through the submission process. Authors, reviewers, and editors send and receive all correspondence
by e-mail and no other paper correspondence is necessary. Should you be unable to provide an
electronic version, please contact the Journal Mailbox at thinksc@elsevier.com . The Publisher and
Editors regret that they are not able to consider submissions that do not follow these procedures.

Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address

All necessary files have been uploaded:
Manuscript:
• Include keywords
• All figures (include relevant captions)
• All tables (including titles, description, footnotes)
• Ensure all figure and table citations in the text match the files provided
• Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)
Supplemental files (where applicable)
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Further considerations
• Manuscript has been 'spell checked' and 'grammar checked'
• All references mentioned in the Reference List are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
• A competing interests statement is provided, even if the authors have no competing interests to
declare
• Journal policies detailed in this guide have been reviewed
• Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

Declaration of interest
All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

Submission declaration and verification
Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints
Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Contributors
All authors must have materially participated in the research and/or article preparation. The statement
that all authors have approved the final article should be true and included in the disclosure.

Use of inclusive language
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of 'stewardess').

Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason

http://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/about/policies/publishing-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
http://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/about/policies/sharing/preprint
https://www.elsevier.com/about/policies/sharing
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics


AUTHOR INFORMATION PACK 24 Jul 2019 www.elsevier.com/locate/tsc 5

for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies
Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

Open access
This journal offers authors a choice in publishing their research:

Subscription
• Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.
• No open access publication fee payable by authors.
• The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access
• Articles are freely available to both subscribers and the wider public with permitted reuse.
• A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright/permissions
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article
https://www.elsevier.com/about/open-science/open-access/agreements
https://www.elsevier.com/about/open-science/science-and-society
https://www.elsevier.com/about/policies/sharing/accepted-manuscript
https://www.elsevier.com/about/policies/sharing
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For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution (CC BY)
Lets others distribute and copy the article, create extracts, abstracts, and other revised versions,
adaptations or derivative works of or from an article (such as a translation), include in a collective
work (such as an anthology), text or data mine the article, even for commercial purposes, as long
as they credit the author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's honor or reputation.

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)
For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is USD 1300, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access
Authors can share their research in a variety of different ways and Elsevier has a number of green open
access options available. We recommend authors see our open access page for further information.
Authors can also self-archive their manuscripts immediately and enable public access from their
institution's repository after an embargo period. This is the version that has been accepted for
publication and which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription articles, an
appropriate amount of time is needed for journals to deliver value to subscribing customers before
an article becomes freely available to the public. This is the embargo period and it begins from the
date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 24 months.

Elsevier Researcher Academy
Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Referees
Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

Additional Information
Revisions
Should Authors be requested by the Editors to revise the text, the revised version should be submitted
within 12 weeks. After this period, the article will be regarded as a new submission.

PREPARATION

https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/open-science/open-access
https://www.elsevier.com/about/open-science/open-access/journal-embargo-finder
https://researcheracademy.elsevier.com/
http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
http://service.elsevier.com/app/answers/detail/a_id/8238/kw/8238/p/10523/supporthub/publishing
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NEW SUBMISSIONS
Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.
As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

References
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting Requirements
Papers should normally be between 4000 and 8000 words although longer articles may be accepted
with the prior agreement of the lead editor. There are no strict formatting requirements but all
manuscripts must contain the essential elements needed to convey your manuscript, for example
Abstract, Keywords, Introduction, Materials and Methods, Results, Conclusions, Artwork and Tables
with Captions.
If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes. Divide the article into clearly defined sections.

Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

Peer review
This journal operates a double blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
one independent expert reviewer to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Double-blind review
This journal uses double-blind review, which means the identities of the authors are concealed from
the reviewers, and vice versa. More information is available on our website. To facilitate this, please
include the following separately:
Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.
Blinded manuscript (no author details): The main body of the paper (including the references,
figures, tables and any acknowledgements) should not include any identifying information, such as
the authors' names or affiliations.

REVISED SUBMISSIONS
Use of word processing software
Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Article structure

https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/authors/journal-authors/submit-your-paper
https://www.elsevier.com/authors/journal-authors/submit-your-paper
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Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights
Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point). You can view example Highlights on
our information site.

Abstract
A concise and factual abstract is required (250 words maximum). The abstract should state briefly the
purpose of the research, the principal results and major conclusions. An abstract is often presented
separately from the article, so it must be able to stand alone. For this reason, References should
be avoided, but if essential, then cite the author(s) and year(s). Also, non-standard or uncommon
abbreviations should be avoided, but if essential they must be defined at their first mention in the
abstract itself.

Graphical abstract
Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a

https://www.elsevier.com/authors/journal-authors/highlights
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separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Keywords
Immediately after the abstract, provide a maximum of 5 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, "and", "of"). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Indicate per figure if it is a single, 1.5 or 2-column fitting image.
• For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.
• Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

https://www.elsevier.com/authors/journal-authors/graphical-abstract
https://webshop.elsevier.com/illustration-services/
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
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TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
• Supply files that are too low in resolution.
• Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Illustration services
Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions
Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
http://webshop.elsevier.com/illustrationservices
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Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/thinking-skills-and-creativity
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yourself they should be arranged according to the following examples:

Reference style
Text: Citations in the text should follow the referencing style used by the American Psychological
Association. You are referred to the Publication Manual of the American Psychological Association,
Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered online or APA Order Dept.,
P.O.B. 2710, Hyattsville, MD 20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.
List: references should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:
Reference to a journal publication:
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific article.
Journal of Scientific Communications, 163, 51–59. https://doi.org/10.1016/j.Sc.2010.00372.
Reference to a journal publication with an article number:
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2018). The art of writing a scientific article.
Heliyon, 19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
Reference to a book:
Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman, (Chapter
4).
Reference to a chapter in an edited book:
Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S.
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281–304). New York: E-Publishing
Inc.
Reference to a website:
Cancer Research UK. Cancer statistics reports for the UK. (2003). http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/ Accessed 13 March 2003.
Reference to a dataset:
[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality data for Japanese
oak wilt disease and surrounding forest compositions. Mendeley Data, v1. https://doi.org/10.17632/
xwj98nb39r.1.
Reference to a conference paper or poster presentation:
Engle, E.K., Cash, T.F., & Jarry, J.L. (2009, November). The Body Image Behaviours Inventory-3:
Development and validation of the Body Image Compulsive Actions and Body Image Avoidance Scales.
Poster session presentation at the meeting of the Association for Behavioural and Cognitive Therapies,
New York, NY.

http://citationstyles.org
http://citationstyles.org
http://www.mendeley.com/features/reference-manager
https://service.elsevier.com/app/answers/detail/a_id/26093
https://service.elsevier.com/app/answers/detail/a_id/26093
http://books.apa.org/books.cfm?id=4200067
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Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Data visualization
Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

Research data
This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking
If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

https://www.issn.org/services/online-services/access-to-the-ltwa/
https://www.sciencedirect.com
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-resources/data-visualization
https://www.elsevier.com/authors/author-resources/research-data
https://www.elsevier.com/authors/author-resources/research-data/data-base-linking
https://www.elsevier.com/authors/author-resources/research-data/data-base-linking#repositories
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Mendeley Data
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data in Brief
You have the option of converting any or all parts of your supplementary or additional raw data into
one or multiple data articles, a new kind of article that houses and describes your data. Data articles
ensure that your data is actively reviewed, curated, formatted, indexed, given a DOI and publicly
available to all upon publication. You are encouraged to submit your article for Data in Brief as an
additional item directly alongside the revised version of your manuscript. If your research article is
accepted, your data article will automatically be transferred over to Data in Brief where it will be
editorially reviewed and published in the open access data journal, Data in Brief. Please note an open
access fee of 600 USD is payable for publication in Data in Brief. Full details can be found on the Data
in Brief website. Please use this template to write your Data in Brief.

Data statement
To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE
Online proof correction
Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.
We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop. Corresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

Additional information

Discount
Authors are entitled to a 30% discount on Elsevier books (excluding major reference works).

Fast electronic publication

https://www.elsevier.com/books-and-journals/enrichments/mendeley-data-for-journals
https://www.journals.elsevier.com/data-in-brief
https://www.journals.elsevier.com/data-in-brief
https://www.elsevier.com/__data/assets/word_doc/0004/215779/Datainbrief_template.docx
https://www.elsevier.com/authors/author-resources/research-data/data-statement
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article/share-link
https://www.sciencedirect.com/
https://webshop.elsevier.com/myarticleservices/offprints/
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Once the article has been proofed by the author, it will be published immediately on the journal's
'Articles in Press' section on ScienceDirect, this making it available to subscribers and readers to read
and cite. For more information, visit: http://www.sciencedirect.com/science/journal/18711871 .

AUTHOR INQUIRIES
Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com

http://service.elsevier.com/app/home/supporthub/publishing
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http://service.elsevier.com/app/answers/detail/a_id/5981/kw/5981/p/13783/supporthub/publishing
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About the Journal

The Journal of Higher Education is an international, peer-reviewed journal 

publishing high-quality, original research. Please see the journal's Aims & 

Scope for information about its focus and peer-review policy.

Please note that this journal only publishes manuscripts in English.

The Journal of Higher Education accepts the following types of article: original 

articles.

The Journal of Higher Education (JHE) is an international, peer-reviewed journal 

publishing high-quality, original research. Please see the journal's Aims & 

Scope for information about its focus and peer-review policy

Peer Review and Ethics

Taylor & Francis is committed to peer-review integrity and upholding the 

highest standards of review. Once your paper has been assessed for suitability 

by the editor, it will then be double blind peer reviewed by independent, 

anonymous expert referees. Find out more about what to expect during peer 

review and read our guidance on publishing ethics.
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Preparing Your Paper

Structure

Your paper should be compiled in the following order: title page; abstract; 

keywords; main text introduction, materials and methods, results, discussion; 

acknowledgments; declaration of interest statement; references; appendices 

(as appropriate); table(s) with caption(s) (on individual pages); figures; figure 

captions (as a list).

Word Limits

Please include a word count for your paper.

A typical paper for this journal should be no more than 10000 words, inclusive 

of the abstract, tables, references, figure captions, footnotes, endnotes.

Style Guidelines

Please refer to these quick style guidelines when preparing your paper, rather 

than any published articles or a sample copy.

Please use American spelling style consistently throughout your manuscript.

Please use double quotation marks, except where “a quotation is ‘within’ a 

quotation”. Please note that long quotations should be indented without 

quotation marks.

Please use APA style within your manuscript.

Formatting and Templates

Papers may be submitted in Word or LaTeX formats. Figures should be saved 

separately from the text. To assist you in preparing your paper, we provide 

formatting template(s).
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Word templates are available for this journal. Please save the template to your 

hard drive, ready for use.

If you are not able to use the template via the links (or if you have any other 

template queries) please contact us here.

Author details. All authors of a manuscript should include their full name and 

affiliation on the cover page of the manuscript. The cover page should be 

uploaded separate from the manuscript, and the manuscript body should be 

blinded, removing any potential indications of authorship within the text. 

Where available, please also include ORCiDs and social media handles 

(Facebook, Twitter or LinkedIn). One author will need to be identified as the 

corresponding author, with their email address normally displayed in the 

article PDF (depending on the journal) and the online article. Authors’ 

affiliations are the affiliations where the research was conducted. If any of the 

named co-authors moves affiliation during the peer-review process, the new 

affiliation can be given as a footnote. Please note that no changes to affiliation 

can be made after your paper is accepted. Read more on authorship: 

https://protect-us.mimecast.com/s/7biCCXD7MEUXxj5noHDLl0T?

domain=authorservices.taylorandfrancis.com Please upload tables and figures 

as separate files.

References

Please use this reference guide when preparing your paper.

Taylor & Francis Editing Services

To help you improve your manuscript and prepare it for submission, Taylor & 

Francis provides a range of editing services. Choose from options such as 

English Language Editing, which will ensure that your article is free of spelling 

and grammar errors, Translation, and Artwork Preparation. For more 

information, including pricing, visit this website.

Checklist: What to Include
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1. Author details. All authors of a manuscript should include their full name and 

affiliation on the cover page of the manuscript. Where available, please also 

include ORCiDs and social media handles (Facebook, Twitter or LinkedIn). One 

author will need to be identified as the corresponding author, with their email 

address normally displayed in the article PDF (depending on the journal) and 

the online article. Authors’ affiliations are the affiliations where the research 

was conducted. If any of the named co-authors moves affiliation during the 

peer-review process, the new affiliation can be given as a footnote. Please note 

that no changes to affiliation can be made after your paper is accepted. Read 

more on authorship.

2. Should contain an unstructured abstract of 200 words.

3. You can opt to include a video abstract with your article. Find out how these 

can help your work reach a wider audience, and what to think about when 

filming.

4. Between 5 and 7 keywords. Read making your article more discoverable, 

including information on choosing a title and search engine optimization.

5. Funding details. Please supply all details required by your funding and grant-

awarding bodies as follows: 

For single agency grants
This work was supported by the [Funding Agency] under Grant [number xxxx]. 

For multiple agency grants
This work was supported by the [Funding Agency <] under Grant [number 

xxxx]; [Funding Agency >] under Grant [number xxxx]; and [Funding Agency &] 

under Grant [number xxxx].

6. Disclosure statement. This is to acknowledge any financial interest or benefit 

that has arisen from the direct applications of your research. Further guidance 

on what is a conflict of interest and how to disclose it.

7. Data availability statement. If there is a data set associated with the paper, 

please provide information about where the data supporting the results or 

analyses presented in the paper can be found. Where applicable, this should 

include the hyperlink, DOI or other persistent identifier associated with the 

data set(s). Templates are also available to support authors.

8. Data deposition. If you choose to share or make the data underlying the 

study open, please deposit your data in a recognized data repository prior to 

Page 5 of 11The Journal of Higher Education

2020/01/17https://www.tandfonline.com/action/authorSubmission?show=instructions&journalCo...



or at the time of submission. You will be asked to provide the DOI, pre-

reserved DOI, or other persistent identifier for the data set.

9. Supplemental online material. Supplemental material can be a video, 

dataset, fileset, sound file or anything which supports (and is pertinent to) your 

paper. We publish supplemental material online via Figshare. Find out more 

about supplemental material and how to submit it with your article.

10. Figures. Figures should be high quality (1200 dpi for line art, 600 dpi for 

grayscale and 300 dpi for color, at the correct size). Figures should be supplied 

in one of our preferred file formats: EPS, PDF, PS, JPEG, TIFF, or Microsoft Word 

(DOC or DOCX) files are acceptable for figures that have been drawn in Word. 

For information relating to other file types, please consult our Submission of 

electronic artwork document.

11. Tables. Tables should present new information rather than duplicating what is 

in the text. Readers should be able to interpret the table without reference to 

the text. Please supply editable files.

12. Equations. If you are submitting your manuscript as a Word document, please 

ensure that equations are editable. More information about mathematical 

symbols and equations.

13. Units. Please use SI units (non-italicized).

Using Third-Party Material in your Paper

You must obtain the necessary permission to reuse third-party material in your 

article. The use of short extracts of text and some other types of material is 

usually permitted, on a limited basis, for the purposes of criticism and review 

without securing formal permission. If you wish to include any material in your 

paper for which you do not hold copyright, and which is not covered by this 

informal agreement, you will need to obtain written permission from the 

copyright owner prior to submission. More information on requesting 

permission to reproduce work(s) under copyright.

Submitting Your Paper

This journal uses Editorial Manager to manage the peer-review process. If you 

haven't submitted a paper to this journal before, you will need to create an 

account in Editorial Manager. Please read the guidelines above and then 
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submit your paper in the relevant Author Center, where you will find user 

guides and a helpdesk.

If you are submitting in LaTeX, please convert the files to PDF beforehand (you 

will also need to upload your LaTeX source files with the PDF).

Please note that The Journal of Higher Education uses Crossref™ to screen 

papers for unoriginal material. By submitting your paper to The Journal of 
Higher Education you are agreeing to originality checks during the peer-review 

and production processes.

On acceptance, we recommend that you keep a copy of your Accepted 

Manuscript. Find out more about sharing your work.

Data Sharing Policy

This journal applies the Taylor & Francis Basic Data Sharing Policy. Authors are 

encouraged to share or make open the data supporting the results or analyses 

presented in their paper where this does not violate the protection of human 

subjects or other valid privacy or security concerns.

Authors are encouraged to deposit the dataset(s) in a recognized data 

repository that can mint a persistent digital identifier, preferably a digital 

object identifier (DOI) and recognizes a long-term preservation plan. If you are 

uncertain about where to deposit your data, please see this information

regarding repositories.

Authors are further encouraged to cite any data sets referenced in the article 

and provide a Data Availability Statement.

At the point of submission, you will be asked if there is a data set associated 

with the paper. If you reply yes, you will be asked to provide the DOI, pre-

registered DOI, hyperlink, or other persistent identifier associated with the 

data set(s). If you have selected to provide a pre-registered DOI, please be 
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prepared to share the reviewer URL associated with your data deposit, upon 

request by reviewers.

Where one or multiple data sets are associated with a manuscript, these are 

not formally peer reviewed as a part of the journal submission process. It is the 

author’s responsibility to ensure the soundness of data. Any errors in the data 

rest solely with the producers of the data set(s).

Publication Charges

There are no submission fees, publication fees or page charges for this journal.

Color figures will be reproduced in color in your online article free of charge. If 

it is necessary for the figures to be reproduced in color in the print version, a 

charge will apply.

Charges for color figures in print are $400 per figure (£300; $500 Australian 

Dollars; €350). For more than 4 color figures, figures 5 and above will be 

charged at $75 per figure (£50; $100 Australian Dollars; €65). Depending on 

your location, these charges may be subject to local taxes.

Copyright Options

Copyright allows you to protect your original material, and stop others from 

using your work without your permission. Taylor & Francis offers a number of 

different license and reuse options, including Creative Commons licenses 

when publishing open access. Read more on publishing agreements.

Complying with Funding Agencies

We will deposit all National Institutes of Health or Wellcome Trust-funded 

papers into PubMedCentral on behalf of authors, meeting the requirements of 

their respective open access policies. If this applies to you, please tell our 

production team when you receive your article proofs, so we can do this for 
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you. Check funders’ open access policy mandates here. Find out more about 

sharing your work.

Open Access

This journal gives authors the option to publish open access via our Open 

Select publishing program, making it free to access online immediately on 

publication. Many funders mandate publishing your research open access; you 
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In the text 

Placement In-text citations generally consist of the surname(s) of the author(s), the year of 

publication of the work cited, and page number(s) if necessary, enclosed within 

parentheses. For example: 

The most recent report (Smith, 2016) on the use of … 

If the author’s name forms part of the discussion, the parenthesis can be limited to 

the year of publication. For example: 

Smith (2016) found that the use of … 

If both the author’s name and the year form part of the discussion, no parentheses 

need be added. For example: 

In 2016, Smith’s report on the use of … 

If a citation appears within parenthetical text, place the year within commas (not 

square brackets). For example: 

(see Table 3 of U.S. Department of Labor, 2007, for more detail) 

Even if a reference includes a month and a day of the month, include only the year 

in the in-text citation. 

Page, chapter, 

etc. number 

(Smith, 2016, p. 6) or (Chen, 2016, Chapter 5) 

Page number ranges are preceded by “pp.” and a space, and linked with an en 

dash, e.g. “pp. 156–163”. 

With a quotation This is the text, and Smith (2016) says “quoted text” (p. 1), which supports my 

argument. 

This is the text, and this is supported by “quoted text” (Smith, 2016, p. 1). 

This is a displayed quotation. (Smith, 2016, p. 1) 

One author Smith (2016) or (Smith, 2016). Arrange multiple works by the same author in 

different years in chronological order, separated by a comma (e.g. Smith, 1990, 

1995, in press). If the primary authors of two or more works in the reference list have 

the same surname, include the first author’s initials in all in-text citations even if the 

year of publication differs (J. Dawson, 1990; M. Dawson, 1986). 

Two authors Smith and Jones (2016) or (Smith & Jones, 2016). If both authors of a work have 

the same surname, include the first author’s initials in all in-text citations (e.g. 

M. A. Light & Light, 2008). 
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Three to five 

authors 

Cite all authors’ names the first time the reference occurs in the text (e.g. 

Kisangau, Lyaruu, Hosea, & Joseph, 2007). In subsequent citations, include only 

the name of the first author followed by “et al.” and the year of publication, e.g. 

Kisangau et al. (2007) or (Kisangau et al., 2007). 

Six or more 

authors 

Cite only the surname of the first author followed by “et al.” and the year of 

publication, e.g. Smith et al. (2016) or (Smith et al., 2016). 

Multiple works by 

the same author 

or author group 

with the same 

publication date 

Add a, b, c, etc. after the year; repeat the year. The sequence is determined by the 

order of the entries in the reference list, where such references are ordered 

alphabetically by their title: 

(Chen, 2011a, 2011b, in press-a; Chen et al., 2016a, 2016b). 

Non-identical 

author groups 

with the same 

first author in the 

same year 

If the first author’s name and the year of publication are identical for two or more 

references, cite the surname of the first author and as many co-authors as 

necessary to distinguish the references, followed by a comma and et al. Include 

just enough names to eliminate ambiguity. For example: 

Ireys, Chernoff, DeVet, et al. (2001) and Ireys, Chernoff, Stein, et al. (2001) 

Multiple citations 

within the same 

parentheses 

When two or more works are cited within the same parentheses, arrange them into 

the same order in which they appear in the reference list: 

(Brown, 1980; Dawson & Briggs, 1974; Dawson & Jones, 1974; A. L. Smith, 1978; 

G. T. Smith, 1978; Smith et al., 1978; Tyndall et al., 1978; Willis, 1978) 

An exception to this rule is that a major citation may be separated from other 

citations within parentheses using a phrase such as “see also”: 

(Willis, 1978; see also Brown, 1980; Dawson & Briggs, 1974; Dawson & Jones, 

1974; A. L. Smith, 1978; G. T. Smith, 1978; Smith et al., 1978; Tyndall et al., 1978) 

Organization as 

author (group 

author) 

The name of an organization can be spelled out each time it appears in an in-text 

citation, or spelled out only the first time and abbreviated thereafter. A general rule is 

that enough information needs to appear in the in-text citation to enable the 

reference to be located easily in the list. 

An abbreviation (if required) is introduced when the name of the organization first 

appears in an in-text citation, e.g. 

American College of Surgeons (ACS, 2001) or 

(American College of Surgeons [ACS], 2001) 

For subsequent in-text citations, ACS (2001) or (ACS, 2001) would be used. 
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No identified 

author 

If a work has no identified author, begin the in-text citation with the first few words of 

the reference list entry (usually the title, e.g. “Editorial,” 2000). If the author is 

designated as “Anonymous”, cite the work as such in the text (Anonymous, 1998). 

Multiple dates For in-text citations to publications with a range of dates, give the first and last 

years of publication linked with an en dash: (Author, 1959–1963). 

For in-text citations to reprinted publications, give the date of the original and of 

the reprint linked by a solidus/forward slash: (Author, 1970/1988). 

Unknown date For in-text citations to publications with no date, use “n.d.” within parentheses: 

(Author, n.d.) 

Classical or 

religious work 

Works such as the Bible and the Qur’an are cited only in the text. Identify in the 

first in-text citation the version used, e.g. 1 Cor. 13:1 (King James Version) 

Personal 

communication 

Personal communications include private letters, memos, personal interviews, 

telephone conversations, email, and messages from online discussion groups, 

etc. Where they do not provide recoverable data, personal communications are 

cited only in the text and not included in the reference list. Include the initials as 

well as the surname of the communicator and provide as exact a date as 

possible, for example: 

T. K. Lutes (personal communication, April 18, 2001) 

(V.-G. Nguyen, personal communication, September 28, 1998) 

 

 

Tables and figures 

 
References in a table are usually most appropriately put in footnotes to the table. 

If references must appear within the field of a table, use a separate column or row 

for them and supply an appropriate heading to identify them. 

Do not use references within figures, charts, graphs or illustrations. If such 

references are needed to support the data or methods, put them in the caption. 

 

 

Reference list 

Order At the end of a document, list the references to sources that have been cited in the 

text, including those found in tables and figures, under the heading “References”. 

Place references in alphabetical order by the surname of the first author followed 

by the initials of the author’s given name. Arrange references with the same 
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 author(s) by year of publication, beginning with the earliest. 

If several items have the same first author, both alone and with co-authors, arrange 

the single-author items before any multi-author items. Arrange the multi-author 

publications alphabetically by the surname of the second author or, if the second 

author is the same, by the surname of the third author, etc. 

Items by the same author(s) with the same publication date are arranged 

alphabetically by title (excluding “A”, “An” or “The”) unless they are identified as 

belonging to a series, in which case arrange them in series order. Add a lower-case 

letter (a, b, c, etc.) after the year: 

Smith, J. (2016a). 

Smith, J. (2016b). 

When organizations serve as authors, alphabetize by the first significant word of the 

name. Full official names should be used in the list (e.g. American Psychological 

Association, not APA). The name of a parent body precedes that of a subdivision 

(e.g. University of Michigan, Department of Psychology). 

If no authors are present, move the title to the author position and alphabetize the 

entry by the first significant word of the title. 

If a work is actually signed “Anonymous”, begin the reference with and alphabetize 

by the word Anonymous in the reference list. 

Form of author 

name 

Begin with the surname, followed by the initials, e.g. Author, A. A. Separate 

successive author names from one another by a comma and a space, e.g. 

Author, A. A., Author, B. B., & Author, C. C. 

If the reference list includes more than one author with the same surname and 

first initial, the authors’ full first names may be given in square brackets, e.g. 

Smith, J. [Jane]. (2012). 

Smith, J. [John]. (2016). 

If an author’s first name is hyphenated, retain the hyphen and add a full stop 

(period) after each initial, e.g. Latour, J.-B. 

Place any family designation of rank after the initials, e.g. Author, A. A., Jr. 

Date of 

publication 

The year of publication is required for all references. The month is also required 

when citing a journal that has no volume or issue number, or a presentation at a 

conference; the month and day of the month are required when citing a magazine, 

a newsletter or a newspaper. 

For articles accepted for publication but not yet published, use (in press). 

If no date of publication is available, use (n.d.). 
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Title If the original version of a non-English work is used as a source, cite the original 

version. Give the original title and, in square brackets, the English translation of 

the title. Capitalize non-English titles according to the conventions of the 

particular language. 

If the English translation of a non-English work is used as a source, cite the 

English translation. Give the English title without square brackets. 

Journal 

Volume and issue 

numbers 

The issue number can be omitted if the journal is paginated consecutively through 

the volume, but it is not incorrect to include it. Enclose issue information in 

parentheses. Link multiple volume or issue numbers with an en dash. 

Page numbers List the first and last pages of the article, linked with an en dash, e.g. “156–163”. 

DOIs There is no need for authors to include DOI numbers for published articles in a 

manuscript; these will be added as links in any online version of the article by the 

typesetter as part of the production process. 

Basic format 

(with one author) 

Author, A. A. (Year). Title of article: And subtitle. Journal Title, volume(issue), 

pages. 

Fauci, A. S. (2002). Smallpox vaccination policy: The need for dialogue. New 

England Journal of Medicine, 346(17), 1319–1320. 

Two authors Light, M. A., & Light, I. H. (2008). The geographic expansion of Mexican 

immigration in the United States and its implications for local law enforcement. 

Law Enforcement Executive Forum Journal, 8, 73–82. 

Three to seven 

authors 

Include all authors' names in the reference list. 

Good, C. D., Johnsrude, I. S., Ashburner, J., Henson, R. N. A., Firston, K. J., & 

Frackowiak, R. S. J. (2001). A voxel-based morphometric study of ageing in 465 

normal adult human brains. NeuroImage, 14, 21–36. 

More than seven 

authors 

List the first six names, followed by an ellipsis …, then the last author’s name. 

Gilbert, D. G., McClernon, F. J., Rabinovich, N. E., Sugai, C., Plath, L. C., 

Asgaard, G., ... Botros, N. (2004). Effects of quitting smoking on EEG activation 

and attention last for more than 31 days and are more severe with stress, 

dependence, DRD2 A1 allele, and depressive traits. Nicotine and Tobacco 

Research, 6, 249–267. 
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Organization as 

author (group 

author) 

American College of Surgeons, Committee on Trauma, Ad Hoc Subcommittee on 

Outcomes, Working Group. (2001). Practice management guidelines for 

emergency department thoracotomy. Journal of the American College of 

Surgeons, 193(3), 303–309. 

No identified 

author 

Editorial: “What is a disaster” and why does this question matter? [Editorial]. 

(2006). Journal of Contingencies and Crisis Management, 14, 1–2. 

No volume or 

issue number 

Sampat, P. (2000, January–February). Groundwater shock: The polluting of the 

world’s major freshwater stores. World Watch, 10–22. 

Article in a 

supplement 

Ochi, K., Sugiura, N., Komatsuzaki, Y., Nishino, H., & Ohashi, T. (2003). Patency 

of inferior meatal antrostomy. Auris Nasus Larynx, 30(Suppl.), S57–S60. 

Not in English Guimard, P., & Florin, A. (2007). Les évaluations des enseignants en grande 

section de maternelle sont-elles prédictives des difficultés de lecture au cours 

préparatoire? [Are teacher ratings in kindergarten predictive of reading 

difficulties in first grade?]. Approche Neuropsychologique des Apprentissages 

chez l’Enfant, 19, 5–17. 

Article published 

online ahead of 

placement in an 

issue 

Author, A. (Year). Title of article: And subtitle. Journal Title. Advance online 

publication. [Retrieved from URL] or [DOI] 

Von Ledebur, S. C. (2007). Optimizing knowledge transfer by new employees in 

companies. Knowledge Management Research & Practice. Advance online 

publication. doi:10.1057/palgrave/kmrp.8500141 

If the DOI of the article is not provided, include the URL of the article or the 

journal’s home page. No retrieval date is needed. Do not add a period after the 

URL. 

Not the Version 

of Record 

(including Author 

Manuscript 

Online, Advanced 

Author Version, 

etc.) 

Author, A. (in press). Title of article. Journal Title. Retrieved from URL 

Briscoe, R. (in press). Egocentric spatial representation in action and perception. 

Philosophy and Phenomenological Research. Retrieved from 

http://cogprints.org/5780/1/ECSRAP.F07.pdf 

Other article 

types 

Author, A. (Year). Title of article [Article type]. Journal Title, Volume(issue), pages. 

Woolf, N. J., Young, S. L., Fanselow, M. S., & Butcher, L. L. (1991). MAP-2 

expression in cholinoceptive pyramidal cells of rodent cortex and hippocampus 

is altered by Pavlovian conditioning [Abstract]. Society for Neuroscience 

Abstracts, 17, 480. 

http://cogprints.org/5780/1/ECSRAP.F07.pdf
http://cogprints.org/5780/1/ECSRAP.F07.pdf
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Supplemental 

material 

Marshall-Pescini, S., & Whiten, A. (2008). Social learning of nut-cracking behavior 

in East African sanctuary-living chimpanzees (Pan troglodytes schweinfurthii) 

[Supplemental material]. Journal of Comparative Psychology, 122, 186–194. 

Special issue or 

special section 

Haney, C., & Wiener, R. L. (Eds.). (2004). Capital punishment in the United States 

[Special issue]. Psychology, Public Policy, and Law, 10(4). 

Greenfield, P., & Yan, Z. (Eds.). (2006). Children, adolescents, and the Internet 

[Special section]. Developmental Psychology, 42, 391–458. 

Monograph Ganster, D. C., Schaubroeck, J., Sime, W. E., & Mayes, B. T. (1991). The 

nomological validity of the Type A personality among employed adults 

[Monograph]. Journal of Applied Psychology, 76, 143–168. 

For a monograph with an issue number, include any serial number or 

supplement/part number in the issue number parenthesis, e.g. 80(3, Pt. 2). 

Book 

Place of 

publication 

Always list the city, and for the sake of consistency always include the two-letter 

state or province abbreviation for US and Canadian cities. Include the country 

name for other countries only where this is necessary to avoid ambiguity, e.g. 

Cambridge, MA: Harvard University Press. 

Cambridge, UK: Cambridge University Press. 

If more than one place of publication is given, use the first one listed (or the one 

set in the most prominent font). 

Publisher Abbreviate well-known publishers’ names, e.g. “John Wiley & Sons, Ltd.” may 

become simply “Wiley”; but retain the words “Books” and “Press”. If the author and 

the publisher are the same, use the word “Author” as the name of the publisher. 

Page numbers List the first and last pages of a chapter or part being cited, linked with an en dash 

and preceded by “pp.” and a space, e.g. “pp. 156–163”. 

It is not necessary to list the extent (total pagination) of books, conference 

proceedings and other monographs. 

Basic format 

(with one author) 

Author, A. A. (Year). Title of book: And subtitle. Place: Publisher. 

Bandura, A. J. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice Hall. 

Two authors Van de Velde, R., & Degoulet, P. (2003). Clinical information systems: A 

component-based approach. New York, NY: Springer. 
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Three to seven 

authors 

Include all authors’ names in the reference list. 

Ferrozzi, F., Garlaschi, G., & Bova, D. (2000). CT of metastases. New York, NY: 

Springer. 

More than seven 

authors 

List the first six names, followed by an ellipsis …, then the last author’s name. 

Wenger, N. K., Sivarajan Froelicher, E., Smith, L. K., Ades, P. A., Berra, K., 

Blumenthal, J. A., ... Rogers, F. J. (1995). Cardiac rehabilitation. Rockville, MD: 

Agency for Health Care Policy and Research (US). 

Organization as 

author (group 

author) 

Advanced Life Support Group. (2001). Acute medical emergencies: The practical 

approach. London: BMJ Books. 

American Psychological Association. (2010). Publication manual of the American 

Psychological Association (6th ed.). Washington, DC: Author. 

No author Handbook of geriatric drug therapy. (2000). Springhouse, PA: Springhouse. 

Unknown date of 

publication 

Lederer, J. (n.d.). Alimentation et cancer [Diet and cancer]. Brussels: 

Nauwelaerts. 

Edition Schott, J., & Priest, J. (2002). Leading antenatal classes: A practical guide (2nd 

ed.). Boston, MA: Books for Midwives. 

Edited VandenBos, G. R. (Ed.). (2007). APA dictionary of psychology. Washington, DC: 

American Psychological Association. 

Chapter in an 

edited book 

Author, A. A. (Year). Chapter title. In E. E. Editor (Ed.), Title of book: And subtitle 

(pp. pages). Place: Publisher. 

Haybron, D. M. (2008). Philosophy and the science of subjective well-being. In 

M. Eid & R. J. Larsen (Eds.), The science of subjective well-being (pp. 17–43). 

New York, NY: Guilford Press. 

Nash, M. (1993). Malay. In P. Hockings (Ed.), Encyclopedia of world cultures 

(Vol. 5, pp. 174–176). New York, NY: G. K. Hall. 

A single volume 

from a multi- 

volume work 

Katz, I., Gabayan, K., & Aghajan, H. (2007). A multi-touch surface using multiple 

cameras. In J. Blanc-Talon, W. Philips, D. Popescu, & P. Scheunders (Eds.), 

Lecture notes in computer science: Vol. 4678. Advanced concepts for intelligent 

vision systems (pp. 97–108). Berlin: Springer-Verlag. 

Multiple volumes 

from a multi- 

volume work 

Koch, S. (Ed.). (1959–1963). Psychology: A study of science (Vols. 1–6). New 

York, NY: McGraw-Hill. 



Warning | Not controlled when printed 

Maintained by Head of Copyediting | Taylor & Francis | Journals Page 10 of 15 
 

 

Not in English Real Academia Española. (2001). Diccionario de la lengua española [Dictionary of 

the Spanish language] (22nd ed.). Madrid: Author. 

Translated Flaws, B. (Trans.). (2004). The classic of difficulties: A translation of the Nan Jing 

(3rd ed.). Boulder, CO: Blue Poppy Press. 

Luzikov, V. N. (1985). Mitochondrial biogenesis and breakdown. (A. V. Galkin, 

Trans.). New York, NY: Consultants Bureau. 

Reprint Piaget, J. (1988). Extracts from Piaget’s theory (G. Gellerier & J. Langer, 

Trans.). In K. Richardson & S. Sheldon (Eds.), Cognitive development to 

adolescence: A reader (pp. 3–18). Hillsdale, NJ: Erlbaum. (Reprinted from 

Manual of child psychology, pp. 703–732, by P. H. Mussen, Ed., 1970, New 

York, NY: Wiley) 

Online (e-book) Schiraldi, G. R. (2001). The post-traumatic stress disorder handbook: A guide to 

healing, recovery, and growth [Adobe Digital Editions version]. doi: 

10.1036/0071393722 

O’Keefe, E. (n.d.). Egoism & the crisis in Western values. Retrieved from 

http://www.onlineoriginals.com/showitem.asp?itemID=135 

Conference 

Proceedings Antonioli, G. E. (Ed.). (1997, September). Pacemaker leads 1997. Proceedings of 

the 3rd international symposium on pacemaker leads, Ferrara, Italy. Bologna: 

Monducci Editore. 

Callaos, N., Margenstern, M., Zhang, J., Castillo, O., Doberkat, E. E. (Eds.). 

(2003, July). SCI 2003. Proceedings of the 7th world multiconference on 

systemics, cybernetics and informatics, Orlando, FL. Orlando, FL: International 

Institute of Informatics and Systematics. 

Paper in 

proceedings 

Lee, D. J., Bates, D., Dromey, C., Xu, X., & Antani, S. (2003, June). An imaging 

system correlating lip shapes with tongue contact patterns for speech pathology 

research. In M. Krol, S. Mitra, & D. J. Lee (Eds.), CMBS 2003. Proceedings of 

the 16th IEEE symposium on computer-based medical systems (pp. 307–313). 

Los Alamitos, CA: IEEE Computer Society. 

Symposium 

contribution 

Muellbauer, J. (2007, September). Housing, credit, and consumer expenditure. In 

S. C. Ludvigson (Chair), Housing and consumer behavior. Symposium conducted 

at the meeting of the Federal Reserve Bank of Kansas City, Jackson Hole, WY. 

Presentation Liu, S. (2005, May). Defending against business crises with the help of intelligent 

agent based early warning solutions. Paper presented at the Seventh 

http://www.onlineoriginals.com/showitem.asp?itemID=135
http://www.onlineoriginals.com/showitem.asp?itemID=135
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 International Conference on Enterprise Information Systems, Miami, FL. 

Charles, L., & Gordner, R. (2005, May). Analysis of MedlinePlus en Español 

customer service requests. Poster session presented at Futuro magnifico! 

Celebrating our diversity. MLA ’05: Medical Library Association Annual Meeting, 

San Antonio, TX. 

Dissertation/Thesis 

PhD Author, A. A. (Year). Title of doctoral dissertation (Doctoral dissertation). 

Retrieved from/Available from Name of database. (Accession or Order number) 

Author, A. A. (Year). Title of doctoral dissertation (Unpublished doctoral 

dissertation). Name of Institution, Location. 

Adams, R. J. (1973). Building a foundation for evaluation of instruction in higher 

education and continuing education (Doctoral dissertation). Retrieved from 

http://www.ohiolink.edu/etd/ 

Ritzmann, R. E. (1974). The snapping mechanism of Alpheid shrimp (Unpublished 

doctoral dissertation). University of Virginia, Charlottesville, VA. 

Master's Author, A. A. (Year). Title of master’s thesis (Master’s thesis). Retrieved from/ 

Available from Name of database. (Accession or Order number) 

Author, A. A. (Year). Title of master’s thesis (Unpublished master’s thesis). Name 

of Institution, Location. 

McNiel, D. S. (2006). Meaning through narrative: A personal narrative discussing 

growing up with an alcoholic mother (Master’s thesis). Available from ProQuest 

Dissertations and Theses database. (UMI No. 1434728) 

Oviedo, S. (1995). Adolescent pregnancy: Voices heard in the everyday lives of 

pregnant teenagers (Unpublished master’s thesis). University of North Texas, 

Denton, TX. 

Technical report 

Report Author, A. A. (Year). Title of work (Report No. xxx). Place: Institution. 

Feller, B. A. (1981). Health characteristics of persons with chronic activity 

limitation, United States, 1979 (Report No. VHS-SER-10/137). Hyattsville, MD: 

National Center for Health Statistics (US). 

For reports retrieved online, identify the publisher as part of the retrieval statement 

unless the publisher has been identified as the author. 

Kessy, S. S. A., & Urio, F. M. (2006). The contribution of microfinance institutions to 
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