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Protocol Registration 
This protocol will be archived in the University of Guelph’s institutional repository 
(https://atrium.lib.uoguelph.ca). The protocol has been designed using the preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines and scoping review 
framework proposed by Arksey & O’Malley (2005). 

Introduction 

Rationale 
Climate change is a major global event that has and will continue to pose significant animal, 
human, and environmental challenges across the globe (Watts et al., 2019). The One Health 
approach, which acknowledges the interconnectedness of health and promotes collaboration 
between different disciplines, is needed to generate holistic solutions to complex, 
transdisciplinary issues like climate change. To successfully apply the approach, health 
professionals need to have specific knowledge, skills, and attributes; these have been identified 
as One Health core competencies (Larsen, 2021; Parmley & Clow, in preparation; Togami et al., 
2018). The next step is to identify appropriate pedagogical approaches that facilitate the 
development of these core competencies. A scoping review will aid in identifying existing 
pedagogical strategies used to address complex and transdisciplinary topics across different 
disciplines in institutes of higher education. The scoping review findings will enable researchers 
at the University of Guelph to integrate evidence-based pedagogical practices into their teaching 
that promote the development of the One Health core competencies in students.  

Research question and objectives: 
What pedagogical approaches are used across different disciplines to help students address 
complex and/or transdisciplinary topics, or problems?  
 
Note: For this scoping review, complex topics or problems mimic the properties of complex 
adaptive systems with characteristics of uncertainty and chaos. Complex topics often follow non-
linear paths that are influenced by many feedback loops (Turner & Baker, 2019; Waddock et al., 



2015).  Transdisciplinary topics or problems are defined as those that require integration of 
knowledge and perspectives from a variety of disciplines, approaches, or stakeholders to 
appropriately address. Complexity and transdisciplinary are intricately related (Pohl & Hirsch 
Hadorn, 2007). 
 
Methods 
Eligibility Criteria 
The eligibility criteria will determine which studies will be included in the final scoping review. 
The scoping review will be restricted to articles published in 2010 or later to ensure we capture 
the most recent advancements in teaching and learning practices, including the influence of 
technology (Ali, 2019). 
Table 1. Inclusion and exclusion criteria for the scoping review.  

Inclusion Exclusion 

Full text published in English Full text published in a language other than 
English 

Published in 2010 or later Published prior to 2010 

Discusses pedagogical strategies used to help 
students grasp complex or transdisciplinary 
topics 

Does not describe pedagogical approaches 
used to help students address complex or 
transdisciplinary topics 

Focuses on pedagogical strategies used by 
instructors and/or programs 

Focuses on teaching philosophies used by 
instructors and/or programs 

Focuses on pedagogical strategies in institutes 
of higher education in North America 

Focuses on pedagogical strategies in places 
other than institutes of higher education in 
North America 

Provides an assessment of pedagogical 
approaches such as formal assessments, 
critical reflection, questionnaires, direct 
feedback from students etc.  

Does not provide an assessment of 
pedagogical approaches 

Primary research articles, conference 
proceedings 

Books, editorials, opinion pieces, government 
reports 

Search strategies 
The following databases will be used to search the literature: Educational Resources Information 
Center via ProQuest, Web of Science, Sociological Abstracts via ProQuest, MEDLINE via 
ProQuest, and CAB via CABI. Systematic reviews and meta-analyses, and scoping reviews–
although not incorporated in our inclusion criteria–will be included in our database search to help 
validate our search criteria. All systematic reviews, meta-analyses, and scoping reviews found 
within the search results will be flagged and their references will be reviewed. We will compare 
the references with our search results and include useful, missing articles into our scoping 
review, accordingly. 



Table 2. Search terms used for the scoping review. The variables centre around the themes of 
complex and transdisciplinary challenges, higher education, and pedagogical strategies, 
respectively.  
Component Search Terms 

Variable 1 Search Terms transdisciplin* OR cross-disciplin* OR interdisciplin* OR 
multidisciplin* OR trans-disciplin* OR inter-disciplin* OR 
multi-disciplin* OR complex* OR “wicked” OR “One Health” 
OR “EcoHealth” OR “Planetary Health” OR “Ecosystem 
approaches to health” OR NEAR/4 challeng* OR problem* OR 
topic* OR issue* 

Variable 2 Search Terms "higher education" OR universit* OR college* OR "higher level" 
OR veterinar* OR medic* OR post-secondary OR "tertiary 
education" OR graduate OR undergraduate  

Variable 3 Search Terms teach* OR instruct* OR pedagog* OR andragog* OR 
indigegog* OR educat* OR learn* OR “{teaching and learning}” 
OR “{high impact teaching}” NEAR/4 strateg* OR approach* 
OR method* OR technique* OR practice* 

Study Record 

Data Management 
The search results from all five databases will be downloaded to Mendeley Reference Manager 
and de-duplicated. Following de-duplication from Mendeley Reference Manager, the remaining 
results will be uploaded to DistillerSR® (Evidence Partners, 2018), which will be used for the 
remaining article selection processes. The articles will undergo another de-duplication process on 
DistillerSR®. Study-specific forms will be created to screen out articles for this scoping review. 
Reviewers involved in the data screening and extraction process will be trained to navigate the 
software and successfully extract relevant pedagogical information for the scoping review. RKG 
will pilot test approximately 200 articles with the reviewer at level 1 screening and 
approximately 10 articles at level 2 screening.   

Selection Process 
Level 1 screening will be completed independently by RKG and a secondary reviewer. Regular 
meetings will be held to resolve any disagreements. A consensus between reviewers will be 
required to exclude articles from the scoping review. A third reviewer will be used when RKG 
and the secondary reviewer are unable to reach a consensus on an article. 

1. Is the title/abstract available in English?  
 YES (neutral), NO (exclude), UNCLEAR (neutral) 

2. Is the article published on or after 2010-01-01? 
 YES (neutral), NO (exclude), UNCLEAR (neutral) 

3. Is this a primary research article, or conference proceeding? 
 YES (neutral), NO (exclude), UNCLEAR (neutral) 

4. Does the title/abstract discuss institutions of higher education in North America?  
 YES (neutral), NO (exclude), UNCLEAR (neutral) 

5. Are pedagogical strategies discussed in the title/abstract? 



 YES (neutral), NO (exclude), UNCLEAR (neutral) 
6. Does the title/abstract focus on the need to use multiple disciplines or approaches to 

address a topic or problem? Key words may include complex or transdisciplinary.  
YES (neutral), NO (exclude), UNCLEAR (neutral) 

 
Level 2 includes full text screening. The full text screening will be conducted independently by 
two reviewers. The following questions will be used to determine article eligibility.  

1. Is the full-text available in English?  
 YES (neutral), NO (exclude) 

2. Is the article published on or after 2010-01-01? 
 YES (neutral), NO (exclude), UNCLEAR (neutral) 

3. Is this a primary research article or conference proceeding? 
 YES (neutral), NO (exclude) 

4. Does the full-text article discuss institutions of higher education in North America?  
 YES (neutral), NO (exclude) 

5. Are pedagogical strategies or approaches for higher education discussed in the full-text 
article? 
 YES (neutral), NO (exclude) 

6. Does the article focus on pedagogical approaches to facilitate the understanding of 
complex / transdisciplinary topics? 

YES (neutral), NO (exclude) 
7. Are the pedagogical strategies assessed or analysed in the research article?  

 YES (neutral), NO (exclude) 

Data Extraction 
Reviewers will extract data using DistillerSR®. Authors will not be contacted to request for 
clarification or missing information. Data from each article will be extracted independently by 
RKG or an additional extractor. RKG will pilot test the data extraction process for approximately 
five articles with any additional extractors.  
 
The following information will be extracted. 

1) Study characteristics: publication year, publication type, country where research was 
conducted, study design 

2) Program information: undergraduate, graduate, post-graduate, professional degrees 
3) Complex / transdisciplinary topic 

a. What topic or problem did the instructor introduce as being complex or requiring 
a transdisciplinary approach? 

b. What fields did the topic or problem span across? 
4) Teaching or learning method discussed in article which were used to help students 

address complex or transdisciplinary topics or problems. [check all that apply and please 
provide details of how this was accomplished in the textbox provided (e.g., internships, 
capstone projects)] 

- Includes but is not limited to the following: 
o Active teaching/learning 

§ The process of involving students in activities and having them reflect upon 
their knowledge. Active learning leads to the creation of new knowledge 



based on existing knowledge (Michael, 2006). With this method, students 
learn by doing. 

o Action learning 
§ Rooted in small groups of colleagues addressing real-life, complex problems 

which is followed by action to address the problem. With action learning, the 
groups of individuals learn from and with each other and their own 
experiences (Volz-Peacock et al., 2016).  

o Experiential teaching/learning 
§ Teaching and learning technique where experiences form the basis of 

knowledge (Bergsteiner et al., 2010)  
§ Students are fully emersed in the experience of the “problem” or learning 

concepts  
§ Require defined learning objectives and intentional learning cycles 

(Experiential Learning, n.d.) 
§ Type of active learning  

o Community-based/service teaching/learning 
§ Students apply their learning in real-world situations and reflect upon their 

experience in the classroom (American Association of Colleges and 
Universities, n.d.) 

§ Can be considered experiential learning; however, for the scoping review, 
community-based/service teaching/learning will be reserved for practices that 
require students to participate within communities  

o Case-based teaching/learning and Inquiry/problem-based teaching/learning 
§ Inquiry practices with varying degrees of guidance from facilitator. Students 

are either given background information about a problem or are required to 
define the problem themselves (Srinivasan et al., 2007). 

§ Case-based and inquiry/problem-based are often used interchangeably and 
will therefore be grouped as one for this scoping review.  

o Collaborative teaching/learning   
§ Similar to action learning; however, students work together to address a 

problem, complete a task, or form a product (Laal & Laal, 2012).  
o Mixed models: 

§ Problem based learning: Mix of active and collaborative learning 
o Other: Please describe 
o Unknown: Please describe 

5) How were the teaching/learning methods evaluated to ensure that they were appropriate 
for presenting complex or transdisciplinary problems? (check all that apply) 

a. Formal assessment of students’ work (e.g., assessment grades or final course 
grades) 

b. Critical reflections from students or instructors 
c. Direct student feedback (e.g., surveys, interviews, focus groups) 
d. Other: please describe 
e. No assessment methods used/mentioned 
f. Unsure: Please describe 

 



Critical appraisal of sources: Articles included in the scoping review will not be critically 
appraised. 

Results 
Data presentation: A flow diagram will be used to outline the number of articles included and 
excluded at each level of screening. A chart will be used to justify articles that were excluded at 
full text review (level 2 screening). Full electronic search strategies will be made available in the 
appendix. Additional figures and tables will be used to summarize the results.  
 
Results of individual sources of evidence: The scoping review will be used to identify different 
teaching and learning styles used by instructors in institutions of higher education across a 
variety of disciplines when discussing complex challenges. The results from this review can also 
be used to help identify gaps in pedagogical research. Overall, the information gained from this 
scoping review can help create a strong basis for formal One Health education.  
 
Limitations 
Pedagogical approaches identified by this scoping review are limited to those that are reported. 
Many teaching approaches for addressing complex topics may not be published, thus leaving 
them out of this review. It is important to acknowledge that some teaching approaches (e.g., 
cultural) may be inherently underrepresented in the literature.  
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Appendix 
 
Table 3: Search String for Educational Resources Information Center (ERIC) via ProQuest 

# Search Term Results 

1 MAINSUBJECT.EXACT.EXPLODE("Interdisciplinary Approach") OR 
ti,ab(transdisciplin* OR cross-disciplin* OR interdisciplin* OR 
multidisciplin* OR trans-disciplin* OR inter-disciplin* OR multi-
disciplin* OR complex* OR “wicked” OR sustain* OR “One Health” OR 
“EcoHealth” OR “Planetary Health” OR “Ecosystem approaches to 
health” OR “{climate change}” OR “{climate crisis}”) NEAR/4 
ti,ab(challeng* OR problem* OR topic* OR issue*) 

33,539 

2 MAINSUBJECT.EXACT.EXPLODE("Graduate Study") OR 
MAINSUBJECT.EXACT.EXPLODE("Undergraduate Students") OR 
MAINSUBJECT.EXACT.EXPLODE("Colleges") OR 
MAINSUBJECT.EXACT.EXPLODE("Postsecondary Education") OR 
MAINSUBJECT.EXACT.EXPLODE("Universities") OR 
MAINSUBJECT.EXACT.EXPLODE("Doctoral Students") OR 
MAINSUBJECT.EXACT.EXPLODE("Graduate Students") OR 
MAINSUBJECT.EXACT("Doctoral Programs") OR 
MAINSUBJECT.EXACT.EXPLODE("Higher Education") OR 
ti,ab("higher education" OR universit* OR College* OR "higher level" 
OR post-secondary OR "tertiary education" OR graduate OR 
undergraduate OR veterinar* OR medic*) 

620,250 

3 1 AND 2 13,621 

4 MAINSUBJECT.EXACT.EXPLODE("Scaffolding (Teaching 
Technique)") OR MAINSUBJECT.EXACT.EXPLODE("Andragogy") 
OR MAINSUBJECT.EXACT.EXPLODE("Instruction") OR 
MAINSUBJECT.EXACT.EXPLODE("Reflective Teaching") OR 
MAINSUBJECT.EXACT.EXPLODE("Experimental Teaching") OR 
MAINSUBJECT.EXACT.EXPLODE("Educational Innovation") OR 
MAINSUBJECT.EXACT.EXPLODE("Innovation") OR 
MAINSUBJECT.EXACT.EXPLODE("Concept Teaching") OR 
MAINSUBJECT.EXACT.EXPLODE("Discussion (Teaching 
Technique)") OR MAINSUBJECT.EXACT.EXPLODE("Reciprocal 
Teaching") OR MAINSUBJECT.EXACT.EXPLODE("Case Method 
(Teaching Technique)") OR 
MAINSUBJECT.EXACT.EXPLODE("Teaching Skills") OR 
MAINSUBJECT.EXACT.EXPLODE("Educational Methods") OR 
MAINSUBJECT.EXACT.EXPLODE("Creative Teaching") OR 
MAINSUBJECT.EXACT.EXPLODE("Learning Activities") OR 
MAINSUBJECT.EXACT.EXPLODE("Learning Experience") OR 
MAINSUBJECT.EXACT("Methods Teachers") OR 
MAINSUBJECT.EXACT.EXPLODE("Learning") OR ti,ab(teach* OR 
instruction* OR pedagog* OR indigegog* OR educat* OR learn* OR 

689,562 



“{teaching and learning}” OR “{high impact teaching}") NEAR/4 
ti,ab(strateg* OR approach* OR method* OR technique* OR practice*) 

5 3 AND 4 8,055 

6 6 AND exclude prior to 2010-01-01 3,363 

 
Table 4: Search String for Web of Science database. TS= title, abstract, author key words, and 
key words plus search. 

# Search Term Results 

1 TS=(("Interdisciplinary problems" OR "interdisciplinary challenges" OR 
transdisciplin* OR cross-disciplin* OR interdisciplin* OR multidisciplin* 
OR trans-disciplin* OR inter-disciplin* OR multi-disciplin* OR 
complex* OR “wicked” OR sustain* OR “One Health” OR “EcoHealth” 
OR “Planetary Health” OR “Ecosystem approaches to health” OR 
“{climate change}” OR “{climate crisis}”) NEAR/4 (challeng* OR 
problem* OR topic* OR issue*)) 

144,990 

2 TS=("higher education" OR universit* OR College* OR "higher level" 
OR post-secondary OR "tertiary education" OR graduate OR 
undergraduate OR veterinar* OR medic*) 

3,520,412 

3  1 AND 2 14,556 

4 TS=(teach* OR instruct* OR pedagog* OR andragog* OR indigegog* 
OR educat* OR learn* OR “{teaching and learning}” NEAR/4 (strateg* 
OR approach* OR method* OR techniqu* OR practice*)) 

3,029,494 

5 3 AND 4 5,862 

6 6 AND Publication date 2010-01-01 to 2021-01-10 4,779 

 
Table 5: Search String for Sociological Abstracts via ProQuest. 

# Search Term Results 

1 MAINSUBJECT.EXACT.EXPLODE("Interdisciplinary Approach") OR 
ti,ab(transdisciplin* OR cross-disciplin* OR interdisciplin* OR 
multidisciplin* OR trans-disciplin* OR inter-disciplin* OR multi-
disciplin* OR complex* OR “wicked” OR sustain* OR “One 
Health” OR “EcoHealth” OR “Planetary Health” OR “Ecosystem 
approaches to health” OR “{climate change}” OR “{climate 
crisis}”) NEAR/4 ti,ab(challeng* OR problem* OR topic* OR 
issue*) 

11,479 

2 MAINSUBJECT.EXACT("Community Colleges") OR 
MAINSUBJECT.EXACT.EXPLODE("Graduate Students") OR 
MAINSUBJECT.EXACT("Universities") OR 
MAINSUBJECT.EXACT.EXPLODE("College Graduates") OR 

203,241 



MAINSUBJECT.EXACT("Doctoral Programs") OR 
MAINSUBJECT.EXACT.EXPLODE("Undergraduate Programs") OR 
MAINSUBJECT.EXACT.EXPLODE("Undergraduate Students") OR 
MAINSUBJECT.EXACT("Masters Degrees") OR 
MAINSUBJECT.EXACT.EXPLODE("Graduate Schools") OR 
MAINSUBJECT.EXACT.EXPLODE("Higher Education") OR 
MAINSUBJECT.EXACT("Masters Programs") OR ti,ab("higher 
education" OR universit* OR College* OR "higher level" OR post-
secondary OR "tertiary education" OR graduate OR undergraduate OR 
veterinar* OR medic*) 

3 1 AND 2 1,580 

4 MAINSUBJECT.EXACT.EXPLODE("Radical Pedagogy") OR 
MAINSUBJECT.EXACT.EXPLODE("Teaching Methods") OR 
MAINSUBJECT.EXACT.EXPLODE("Learning") OR 
MAINSUBJECT.EXACT.EXPLODE("Teaching") OR 
MAINSUBJECT.EXACT("Field Instruction") OR 
MAINSUBJECT.EXACT("Service Learning") OR (ti,ab(teach* OR 
instruct* OR pedagog* OR andragog* OR indigegog* OR educat* OR 
learn* OR “{teaching and learning}” OR “{high impact teaching}”) 
NEAR/4 ti,ab(strateg* OR approach* OR method* OR technique* OR 
practice*)) 

54,182 

5 3 AND 4 251 

6 5 AND exclude prior to 2010-01-01 130 

 
Table 6: Search String for MEDLINE via ProQuest. 

# Search Term Results 

1 MESH.EXACT.EXPLODE("Interdisciplinary Placement") OR 
MESH.EXACT("Interdisciplinary Studies") OR 
MESH.EXACT("Interdisciplinary Research -- education") OR 
MESH.EXACT("Interdisciplinary Research -- methods") OR 
TI,AB((transdisciplin* or cross-disciplin* or interdisciplin* or 
multidisciplin* or trans-disciplin* or inter-disciplin* or multi-disciplin* 
or complex* or “wicked” or sustain* or “One Health” or “EcoHealth” or 
“Planetary Health” or “Ecosystem approaches to health” OR “{climate 
change}” OR “{climate crisis}”) NEAR/4 (challeng* or problem* or 
topic* or issue*)) 
 

 
 

44,316 

2 MESH.EXACT.EXPLODE("Schools, Health Occupations") OR 
MESH.EXACT.EXPLODE("Education, Professional") OR TI,AB(higher 

2,832,810 



education* or universit* or College* or "higher level" or post-secondary 
or "tertiary education" or graduat* or undergraduat* OR veterinary* OR 
medic*) 

3 1 AND 2 10,257 

4 MJMESH.EXACT.EXPLODE("Teaching") OR TI,AB((teach* OR 
instruct* OR pedagog* OR andragog* OR indigegog* OR educat* OR 
learn* OR “{teaching and learning}” OR “{high impact teaching}”) 
NEAR/4 (strateg* OR approach* OR method* OR technique* OR 
practice*)) 

210,111 

5 3 AND 4 1,079 

6 5 AND exclude prior to 2010-01-01 822 

 
Table 7: Search String for CAB Direct via CABI. 

# Search Term Results 

1 title, ab:(("Interdisciplinary problems" OR "interdisciplinary challenges" 
OR transdisciplin* OR cross-disciplin* OR interdisciplin* OR 
multidisciplin* OR trans-disciplin* OR inter-disciplin* OR multi-
disciplin* OR complex* OR “wicked” OR sustain* OR "One Health" OR 
"EcoHealth" OR "Planetary Health" OR "Ecosystem approaches to 
health" OR “{climate change}” OR “{climate crisis}”) NEAR/4 
(challeng* OR problem* OR topic* OR issue*)) 

337 

2 title, ab:("higher education" OR universit* OR College* OR "higher 
level" OR post-secondary OR "tertiary education" OR graduate OR 
undergraduate OR veterinar* OR medic*) 

3,808 

3 1 AND 2 74 

4 title, ab:((teach* OR instruct* OR pedagog* OR andragog* OR 
indigegog* OR educat* OR learn* OR "{teaching and learning}") 
NEAR/4 (strateg* OR approach* OR method* OR technique* OR 
practice*)) 

1,239 

5 4 AND 5 14 

6 5 AND exclude prior to 2010-01-01 7 

 


