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Abstract 

Transferable skills are essential for student success beyond graduation, yet they are not often explicitly taught or 

assessed in postsecondary education. This study evaluated the effectiveness of a 50-minute workshop designed to 

explicitly teach scientific inquiry as a transferable skill to first-year undergraduate students in a biodiversity course. 

The workshop, delivered in either a biology-specific or general context, emphasized active, experiential learning. 

A mixed-methods post-workshop survey assessed student perceptions through Likert-scale items, open-ended 

responses, and knowledge-based questions. Students in both contexts reported high satisfaction, perceived the 

workshop as beneficial for their skill development, and recognized the relevance of scientific inquiry beyond the 

course. Students in the general-context workshop outperformed those in the biology-context on knowledge-based 

questions, suggesting general contexts may better support initial understanding through relatable examples. However, 

more biology-context students agreed that the skill learned is applicable beyond formal education. Students identified 

peer collaboration as a strength but noted challenges with the virtual format—particularly Zoom breakout 

rooms—highlighting the importance of thoughtful online learning design. This research contributes to ongoing 

discussions about how best to teach transferable skills in higher education. We recommend introducing these skills 

early in general contexts, then reinforcing them across disciplinary and interdisciplinary courses, with explicit 

integration into learning outcomes and assessments. These findings offer practical guidance for designing inclusive 

and intentional skill development in undergraduate education. The research presented here explores the topic at a 

single point in time – an undergraduate student‘s first year of higher education. Further research is needed to 

examine how students‘ perceptions of skill development in different instructional contexts evolve across stages of 

their academic careers. 
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1. Introduction 

New challenges have redefined the purpose of higher education, especially with the advent of the fourth industrial 

revolution (Kovacs & Vamosi Zarandne, 2022; Schwab, 2017; World Economic Forum, 2016). Society now requires 

post-secondary graduates who are not only knowledgeable and intellectually capable but also committed to lifelong 

learning and capable of contributing holistically to their communities (Chan, 2016; Mishra et al 2025). Traditionally, 

higher education aimed to prepare students for public service and to foster research and knowledge advancement 

(Williamson et al., 1949). Today, universities must equip students with the knowledge, skills, and attitudes necessary 

to navigate an uncertain future and actively participate in the global economy (Spellings, 2006; Balestreri et al 2023). 

It is this pervasive uncertainty that drives the shift in higher education‘s purpose. 

The Canadian workforce is undergoing rapid change, with an increasing demand for transferable skills such as 

critical thinking, problem-solving, and creativity (Bennett, 2002; Express Employment Professionals, 2020; Royal 

Bank of Canada, 2018; Weingarten et al., 2019; Summerlee et al., 2022). The gap between what is taught in 

post-secondary programs and the skills required for success after graduation is growing (e.g., OECD 2025. This shift 

in the workforce is not yet reflected in higher education, as shown by many unanswered calls from employers, 

graduates, and governments urging improvements in developing transferable skills in post-secondary programs. 
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(Express Employment Professionals, 2020; Hurrell, 2016; Royal Bank of Canada, 2018; Stuckey & Munro, 2013; 

Weingarten et al., 2019). Some universities have responded by designing and implementing opportunities to learn 

transferable skills in undergraduate curricula (e.g., Chemistry; Taber, 2016; Canelas et al., 2017; Araujo et al., 2022; 

Møgelvang & Nyléhn, 2023). However, effective methods for integrating transferable skill development into the 

undergraduate curriculum is not well understood (Olesen et al., 2021), and there is debate over how it should be done 

(Billing, 2007; Clanchy & Ballard, 1995; Washer, 2007; Caeiro-Rodriguez et al., 2021). 

Some universities, like the University of Luton in the UK, have integrated transferable skills into their curricula by 

incorporating skill-based learning outcomes into existing courses (Atlay & Harris, 2000). Embedding skills into 

current courses can help students make connections between core knowledge and skill development (Fieldhouse, 

1998). However, students tend to achieve higher levels of transferable skill development when these skills are taught 

explicitly rather than implicitly embedded in coursework (Beletzan et al., 2017; Oelsen et al., 2021). 

Other proposed methods for incorporating transferable skill education into undergraduate degrees involve explicitly 

integrating these skills into the curriculum, making students aware that they are learning and developing them 

alongside core disciplinary courses. (Chadha, 2006). Explicit transferable skill development is argued to be most 

effective because it significantly improves students‘ abilities (John, 2009), awareness, attitude, motivation, and 

engagement (Hill et al., 2019). The current debate is whether transferable skills should be taught within the 

disciplinary curriculum or in stand-alone skills courses (Billing, 2007; Clanchy & Ballard, 1995; Washer, 2007).  

Offering transferable skills in standalone courses can boost engagement with these skills (e.g. Hill et al., 2020; 

Jacobs et al, 2021; Burke and Stewart, 2024) and promote more advanced skill development (Billing, 2007). 

Alternatively, integrating transferable skills into the disciplinary curriculum helps students develop them within a 

familiar context, thereby supporting their disciplinary identity (e.g. Aschbacher et al., 2010; Robertson et al., 2021; 

Chichekian et al., 2022; Babb et al., 2025). 

University is a time for identity construction and exploration (Booker et al., 2021; Davis & Wagner, 2019; Palmer et 

al., 2015). A student‘s disciplinary identity will change throughout their education and life, as identity is not static 

and is influenced by many factors (Flum & Kaplan, 2006; Goldie, 2012; Grotevant, 1987; Bahnson et al., 2021; 

Wong et al., 2023; Gonzalez et al., 2021). Disciplinary identity develops through an exploratory, problem-solving 

process in which students engage in discipline-specific activities and gather information, investing time and energy 

in that identity (Aschbacher et al., 2010; Flum & Kaplan, 2006; Goldie, 2012; Grotevant, 1987). Participating in 

high-quality learning experiences contributes to the development of students‘ disciplinary identities (Aschbacher et 

al., 2010; Williams et al., 2021; McCartney et al., 2022). The development of a disciplinary identity in students is 

important as it affects their sense of belonging during their education and in their careers after graduation (Davis & 

Wagner, 2019). Due to the importance of disciplinary identity, developing transferable skills in the context of a 

student‘s discipline may be beneficial because it caters to their identity, allowing them to develop challenging skills 

in a familiar context. Conversely, while developing a disciplinary identity is important for undergraduate students, 

focusing on their own disciplinary skills and content may impede the development of transferable skills (Hill et al., 

2019). This impediment may also be due to the lack of explicit transferable skill development in discipline-specific 

courses (Hill et al., 2020). Whether transferable skills are developed within the disciplinary curriculum or in 

stand-alone courses is also a relevant question, though at a slightly broader scale. To improve transferable skill 

education, it is important to investigate the effectiveness of teaching transferable skills in discipline-specific versus 

general contexts and contextualize student perceptions and engagement in each context (Coates, 2005). It is currently 

unknown in which context students wish to develop transferable skills. To better understand the development of 

transferable skills, this study seeks to achieve three research aims: 

(1) Develop and deliver a transferable skill workshop in discipline-specific and general contexts. 

(2) Determine how context influences students‘ perceptions of learning transferable skills within existing courses. 

(3) Determine how context influences the learning of transferable skills. 

2. Methods 

This study used a mixed-methods design to explore undergraduate students‘ views and perceptions on developing 

transferable skills in both discipline-specific and general situations. We developed two versions of a transferable 

skills learning module: one with discipline-specific content and the other with more general content. We used a 

survey tool to assess attitudes, opinions, and learning. The participants were students enrolled in the first-year 

biodiversity course, Discovering Biodiversity, at the University of Guelph in Canada. All protocols followed the 

University of Guelph's Research Ethics guidelines under certificate number 22-03-017. 
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2.1 Workshop Creation and Delivery 

At the time of this research, Discovering Biodiversity already included two explicit transferable skill development 

workshops (Numeracy and Scientific Inquiry). The workshops are virtual, asynchronous units on the course's 

Learning Management System that students complete at their own pace during the assigned week. Students are 

required to complete a quiz to assess their learning from each workshop. We redesigned the Scientific Inquiry 

workshop because it was already closely aligned with teaching students problem-solving skills. We collaborated with 

the course staff to adapt the scientific inquiry workshop into a problem-solving workshop to be delivered 

synchronously. 

To assess whether students prefer explicitly learning and developing transferable skills within the context of their 

discipline or more generally, we created two versions of the 50-minute workshop: one version with biology-based 

examples and activities, and another with more general examples and activities. The biology (discipline-specific) 

workshop had students consider the observation of worms emerging to the ground‘s surface when it rains, and tasked 

them with learning about the steps of the scientific method in relation to this phenomenon. The general workshop 

followed the same activity, except that the observation focused on sorting waste using multiple bins. There were also 

slight differences in the wording used to describe scientific inquiry. The biology workshop focused more on 

scientific inquiry within biology, while the general workshop focused more on scientific inquiry as a practice you 

could use every day. Otherwise, the two workshops were identical in the types of activities and knowledge discussed. 

The workshops were offered in the Winter 2023 semester when students taking the Discovering Biodiversity course 

could register for either in-person or virtual sections. Only students from the virtual section were included in the 

study to ensure the workshop instructor would be the same across all workshops. The virtual section held one 

workshop per day, Monday through Thursday, during the second week of the semester. The workshop consisted of a 

50-minute synchronous Zoom meeting, alternating between biology and general workshops, which offered two 

sections of each, for a total of four workshops. 

2.2 Data Collection 

A mixed-methods survey was created using Qualtrics (2002) and distributed to students (Table 1). Specifically, a 

link to the survey was provided at the end of the online quiz for the workshop, which students could complete after 

the workshop. Students were not required to complete the survey to finish the quiz, nor were they required to 

complete the survey to receive a grade. 

Table 1. Survey tool questions 

Section Question Type Survey Question 

Open-ended Open-ended 
Do you think more courses should incorporate skills-based workshops 

like this? Explain your answer. 

 
Open-ended 

What would you say were the strengths of the scientific inquiry 

workshop and its design? 

 
Open-ended 

What would you say were the weaknesses of the scientific inquiry 

workshop and its design? Any improvements you would suggest? 

 
Open-ended 

Do you have anything else to share about this workshop specifically or 

the development of scientific inquiry in [this course] generally? 

Likert Scale (1 = strongly 

disagree; 7 = strongly 

agree) 

Statement Overall, I am satisfied with the scientific inquiry workshop. 

 
Statement I found this workshop helpful towards my skill development. 

 
Statement I did not learn anything that will have value beyond this class. 

 
Statement What I learned will be applicable to me outside my education. 

 
Statement 

Given the opportunity, I would participate in another skill workshop 

such as this one. 

Skill/Knowledge Items Open-ended What comes to mind when you think of ‗scientific inquiry‘? 

 
Ordering Order the steps of the scientific method. 

 
Multiple-choice Select the statement that is a hypothesis. 
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2.3 Data Preparation and Analysis 

In accordance with Research Ethics Board standards, respondents were not required to complete all survey questions 

to be included in the research. At the end of the survey collection period, 2 weeks after the workshops were delivered, 

76 student responses were collected. Responses where students did not answer any of the questions beyond the 

classifying information were deleted. The analysis included 69 survey responses, but participants with missing data 

were automatically removed from those sections of the survey. Quantitative and qualitative data were then separated 

into separate csv files, with both containing classifying variables. 

2.4 Quantitative 

All quantitative statistical analyses were conducted in R (version 4.2.1; R Core Team, 2022) and RStudio (version 

2022.07.1+554; RStudio Team, 2022).  Figures were produced using both Excel and RStudio. One of the five 

Likert items was reverse coded, so before analysis was conducted, the responses to the one statement were flipped, 

meaning a response of 1 became 7, 2 became 6, etc. The survey data were Likert-type data and not Likert scale data 

(Boone & Boone, 2012; Clason & Dormody, 1994), so the mode was calculated as a summary statistic, and Fisher‘s 

exact test was calculated for each Likert statement, comparing between delivery context (biology and general). Two 

knowledge-testing questions were included in the survey, for which students were given a score out of seven (1 for 

selecting the correct hypothesis and 1 for ordering each step of the scientific method correctly). Knowledge scores 

were compared across delivery contexts by comparing means with a t-test. 

2.5 Qualitative 

All qualitative analyses were conducted using NVivo 13 (Lumivero, 2020), and figures were produced using Excel 

and NVivo. The data file was imported into NVivo statistical software where students‘ responses to the four 

open-ended questions (Table 1) were analyzed. Students‘ responses were thematically analyzed, following coding 

procedures outlined in Gibbs (2012). Codes were based on recurring themes within the answers to open-ended 

questions. Word frequency analyses and matrix coding queries were conducted in NVivo to ascertain the frequency 

of themes overall and within delivery contexts. 

3. Results 

A total of 69 students participated in the virtual workshops and completed the survey at least partially. Of these 69 

respondents, 34 participated in the general workshop, and 35 participated in the biology workshop. For the 

qualitative analysis, 32 students from the general workshop and 34 from the biology workshop participated by 

answering open-ended questions. 

Overall, students in both contexts had a positive view of the workshop and its value. Most students (90%) agreed 

they were satisfied with the workshop and that it would have value beyond the course (Table 2). Further, 90% of 

students found the workshop helpful for skill development, with 85.5% agreeing and only 2.9% disagreeing. While 

82.6% of students agreed that what was learned in the scientific inquiry workshop would have value beyond the 

course, 72% agreed that their learning would be applicable after graduation. Additionally, 73% of students said they 

would participate in another skill workshop. 

Generally, first-year undergraduate students are open to explicit transferable skills workshops in their courses. Most 

students (80%) thought transferable skills workshops should be included in other undergraduate courses. A small 

portion of students (8%) thought that other courses should not have skills workshops, and an equal number of 

students (8%) thought that only some courses should include them. A few students (3%) suggested that workshops 

should be optional, and fewer (1.5%) were indifferent. 

The length of each bar represents the percentage of respondents who selected that option. The bars for each response 

category are centered around a neutral midpoint, Neither Agree nor Disagree, with negative responses (Somewhat 

disagree, Disagree, Strongly disagree) extending to the left and positive responses (Somewhat agree, Agree, Strongly 

agree) extending to the right. Responses were reversed for one item (I did not learn anything that will have value 

beyond this class) so that an agree response indicates a positive perception of the workshop. n = 69. 
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Table 2. Response distribution (%) and mode of participant responses to post-workshop survey Likert items 

Likert Statement Response Distribution (%) Mode 

Overall, I am satisfied 

with the scientific 

inquiry workshop. 
 

6 

I found this workshop 

helpful towards my 

skill development. 
 

6 

I did not learn 

anything that will 

have value beyond 

this class. R 
 

6 

What I learned will be 

applicable to me 

outside my education. 
 

6 

Given the opportunity 

I would participate in 

another skill 

workshop such as this 

one. 

 

6 

Legend for diverging bar chart. 

 

R Item was reverse coded, responses were reversed so that an agree response indicates a positive view of the 

workshop. 

In their open-ended responses, participants mentioned a variety of strengths. Students reported feeling engaged 

during the workshops. Surprisingly, they reported the opportunity to work in groups as a strength. Many students 

found the explanations of scientific inquiry, the scientific method, hypotheses and predictions helpful, and the 

examples used. A few students mentioned that the quiz was a helpful way to reinforce the concepts discussed and 

practiced in the workshop. The strengths students mentioned could be summarized into six main themes: 

3.1 Engagement and Participation (38% of all Open-ended Responses) 

―I really liked the interactiveness‖ 

―The fact that there were times that students could actively participate by brainstorming ideas, asking questions‖ 

―Being able to interact during the workshop such as by allowing us to annotate or asking us questions which would 

keep us engaged‖ 

―I found the interactive sections of the workshop were engaging when we were asked to answer questions and see 

others answers as well‖ 

―The amount of interaction in the workshops as we don‘t find that as much in the 300+ person lectures.‖ 

―It was very interactive and gave us students the opportunity to answer questions and offer opinions but also learn 

from getting questions wrong‖ 

―The way we are able to collaborate and engage for further understanding‖ 

3.2 Groupwork (24% of all Open-ended Responses) 

―Talking to classmates in breakout rooms is a strength.‖ 

―I liked using the jam boards in groups‖ 

‗It gives a good opportunity to work with class members and create connections with people who you can reach out 

to if you ever need help in the course‖ 
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―Doing an example in groups was helpful‖ 

―The way we are able to collaborate and engage for further understanding. Hands-on and collaborative work‖ 

―It helped to work together and solve problems using the scientific inquiry process‖ 

3.3 Explanation (17.5% of all Open-ended Responses) 

―Started off with the basics and did not begin with the assumption that the students had pre-existing knowledge‖ 

―Taking time to explain the process of scientific inquiry‖ 

―It explained the foundation of the scientific method, and the process in detail‖ 

―The information that helped clarify the concepts so that students fully understand the ideas and info shared within 

the workshop‖ 

―The broken down approach of the scientific method‖ 

3.4 Examples (9.5% of all Open-ended Responses) 

―The examples were very useful and allowed for real life applications‖ 

―Examples through experiences within the course to apply to overall general scientific methods‖ 

―The strengths were the various examples presented to help better understand the concepts‖ 

―I liked being given examples of each part of the scientific inquiry‖ 

3.5 Quiz (6.3% of all Open-ended Responses) 

―The follow-up quiz to cement the ideas into your brain‖ 

―I found that the quiz assignment was strong, it tested application and comprehension skills well‖ 

―The quiz truly put understanding and direct application of the content to the test‖ 

3.6 Teaching Staff (4.8% of all Open-ended Responses) 

―The TA was very upbeat and enthusiastic‖ 

―The instructor spoke clearly and was attentive to the needs and queries of students.‖ 

―The TA made sure to talk with the group answering questions and clarifying concepts as well as developing our 

ideas and understanding.‖ 

In response to the open-ended question about the workshop's weaknesses, students commented on the workshop's 

format. Many students disliked the virtual format, with many expressing a preference for an in-person workshop. 

While group work was one of the workshop's most commonly mentioned strengths, some students disliked using 

Zoom breakout rooms to work with their peers. Some students found the workshop topic, scientific inquiry, to be too 

simple and something they already understood. There were also students suggesting that the workshop could be more 

engaging, requesting more examples and opportunities for participation. A few students also commented that the 

workshop could have been longer to cover more content. However, in response to the question about weaknesses, 

many students (17.8% of open-ended responses) stated they could not identify a weakness or suggest improvements. 

Of all the weaknesses mentioned by students, they were grouped into seven themes: 

3.7 Virtual (20% of all Open-ended Responses) 

―I feel I would have gotten more out of an in-person workshop‖ 

―The weakness of this workshop was that it was online‖ 

―I, admittedly, doomed myself when signing up for a virtual workshop‖ 

―The online format did not really work well as some people simply didn‘t talk.‖ 

―The only weakness for me was that my workshop was online, and I think that workshops should only be in person.‖ 

3.8 Breakout Rooms (17.8% of all Open-ended Responses) 

―The breakout room session didn't feel like it benefitted me‖ 

―Breakout rooms. Typically most students will not participate‖ 

―Breakout rooms are commonly disliked among students including myself‖ 

―I didn't like the breakout rooms, personally.‖ 
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―The people in my break room didn't interact with each other‖ 

3.9 Topic (15.5% of all Open-ended Responses) 

―The topics covered were already known and may have felt like a chore for people to do‖ 

―I feel that a lot of what was taught was already known since it is covered in even most elementary classes at this 

point in time‖ 

3.10 Boring (8.9% of all Open-ended Responses) 

―It was very boring‖ 

―The workshop seemed a bit boring to me‖ 

3.11 Examples (6.7% of all Open-ended Responses) 

―I would suggest maybe giving some more examples of scientific inquiries or real life examples‖ 

―There were too many written points, and not enough examples‖ 

3.12 Participation (6.7% of all Open-ended Responses) 

―Very repetitive and not a lot of involvement‖ 

―Participating more‖ 

―The engaging nature of the workshop definitely lends value to the experience, which is why I think more 

opportunities to work on specific mock problems while applying the skill discussed‖ 

3.13 Timing (6.7% of all Open-ended Responses) 

―I found the discussion time was too long and could have been split between a few different questions‖ 

―Maybe more time would have been helpful to cover more ideas‖ 

―Lack of time but I'd rather not extend the time slot.‖ 

3.14 Comparison Across Discipline Delivery 

Students in both delivery settings were satisfied with the scientific inquiry workshop and found it beneficial for 

developing their skills. Concerning the statement ―I did not learn anything that will have value beyond this class,‖ no 

students from the general workshop agreed, while 11% of those from the biology workshop did. This difference was 

not statistically significant. Surprisingly, regarding the statement ―what I learned will be applicable to me outside my 

education,‖ more students from the general workshop (18%) disagreed compared to those from the biology 

workshop (6%). However, this difference between the groups was also not significant. Participants in both settings 

expressed similar willingness to engage in other skill workshops. (Table 3) 
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Table 3. Response distribution (%) of participant responses to Likert survey items by delivery context and results of 

Fisher‘s Exact test 

Likert Survey 

Item 

Response Distribution by Delivery Context (%) p-Value 

Overall, I am 

satisfied with 

the scientific 

inquiry 

workshop. 
 

0.93 

I found this 

workshop 

helpful 

towards my 

skill 

development. 
 

0.80 

I did not learn 

anything that 

will have 

value beyond 

this class R  

0.20 

What I learned 

will be 

applicable to 

me outside my 

education.  

0.08 

Given the 

opportunity I 

would 

participate in 

another skill 

workshop 

such as this 

one. 

 

0.43 

Legend for diverging bar chart. 

 

R Item was reverse coded; responses were reversed so that an agree response indicates a positive view of the workshop. 

P-value of less than 0.05 indicates there is an association between participant responses and workshop context 

(general or specific), there is no significant difference found between the Likert responses of the different delivery 

contexts. 

Students in both delivery contexts performed similarly on the knowledge-testing questions. Although no significant 

difference was found in students' knowledge scores across delivery contexts (t(df = 55.11) = -1.73, p = 0.08), 

students who participated in the biology workshop performed worse (on average) on the knowledge test questions. 

When ordering the steps of the scientific method, 96% of students from the general workshop correctly ordered all 

steps, while only 70% of students in the biology workshop did so. When asked to identify a hypothesis from a given 

list of statements correctly, 94% of students from the general workshop and 85% of students from the biology 

workshop were correct. Students who participated in the general workshop outperformed those from the biology 

workshop on average for each knowledge-testing question. (Figure 1) 
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Figure 1. Percentage of correct responses to two knowledge-testing questions following a scientific inquiry workshop 

delivered in two different contexts: general (teal) and biology (purple) 

The ―Scientific Method‖ question required participants to correctly order the steps of the scientific method, while the 

―Hypothesis‖ question asked them to identify a complete hypothesis from a list of statements. Participants in the 

general context outperformed those in the biology context on both questions. 

Students from both delivery contexts used similar words when asked what comes to mind when they think about 

scientific inquiry, though some minor differences do exist. Students from the general workshops responded with 

more unique words than students from the general workshops. Students from the biology workshop focused their 

responses on the question and hypothesis aspects of scientific inquiry, as these were two of the more frequently used 

words. In contrast, students from the general workshop were more focused on the whole process (Figure 2). 

―Questions‖ was the most frequently mentioned word associated with scientific inquiry by students from the biology 

workshop. However, it was infrequently mentioned by students who participated in the general workshop. Students 

from the biology workshop also mentioned ―Scientific‖ frequently, whereas students from the general workshop 

mentioned it only a few times. ―Hypothesis‖ was commonly mentioned by students from both workshops (Figure 2). 

 

Figure 2. Word clouds illustrating participants' responses to the prompt ―What comes to mind when you think of 

scientific inquiry?‖ following a workshop delivered in two different contexts: general (left) and biology (right) 
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Word size reflects the frequency of mention, with only terms mentioned more than twice included. Illustrations 

above each word cloud depict the example used for each context in which the workshop was delivered. 

Students in the general and biology workshops think that other courses should include skill workshops. However, 

students from the general workshop reported this more frequently than students from the biology workshop. Students 

from the biology workshop were more likely to say that other courses should not include skill workshops, only some 

courses should, or that they should be optional. 

Students from both delivery contexts mentioned similar strengths of the scientific inquiry workshops, though the 

frequency that each one was mentioned varies. The most frequently mentioned strength in both contexts was 

engagement (Figure 3). Students in both contexts mentioned working with their peers as a strength. While students in 

both contexts mentioned the explanations and examples as strengths, those in the general workshop did so more 

frequently than those in the biology workshop. Although the same individual taught all the workshops, only the 

students from the biology workshops mentioned the teaching staff as a strength. (Figure 3). 

 

Figure 3. The distribution of responses to the open-ended question, "What would you say were the strengths of the 

scientific inquiry workshop and its design?" 

The width of the bars corresponds to the proportion of the total number of strengths mentioned by students from each 

delivery context. The height corresponds to the proportion of students who mentioned the specified strength in each 

context. 

Although students mentioned similar weaknesses in the scientific inquiry workshop, the frequency with which each 

was mentioned varied by context (Figure 4). Students in the biology workshop most frequently mentioned the virtual 

format as a weakness. In contrast, the most frequently mentioned weakness by students in the general workshop was 

the topic. Students in the biology workshop were more likely than students in the general workshop to state that there 

were no weaknesses. Students from the general workshop mentioned that the workshop would benefit from more 

examples, a weakness not mentioned by students from the biology workshop (Figure 4). 
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Figure 4. The distribution of responses to the open-ended question "What would you say were the weaknesses of the 

scientific inquiry workshop and its design? Any improvements you would suggest?" 

The width of the bars corresponds to the proportion of the total number of weaknesses mentioned by students from 

each delivery context. The height corresponds to the proportion of students who mentioned the specified weakness in 

each context. 

4. Discussion 

This research demonstrates that a relatively short, 50-minute session can engage students in learning about a 

transferable skill in ways that help them see its value and relevance, develop an interest in it, and demonstrate 

knowledge of it. Students were satisfied with the scientific inquiry workshop in both biology and general contexts. 

They reported finding it helpful for their skill development and gained valuable knowledge and skills that extended 

beyond this course and their education. It is no surprise that students had a positive perception of the explicit skill 

development in scientific inquiry. While there are multiple ways to incorporate transferable skills into education 

(Chadha, 2006), more explicit opportunities enhance students‘ abilities (John, 2009) and their awareness, attitudes, 

motivation, and engagement (Hill et al., 2019). Conveniently, the pedagogical methods identified as highly impactful 

for student learning (e.g., active and experiential learning; Washer 2007; Kuh 2008) were also identified by students 

as strengths of the workshop. 

From this research, we cannot conclude whether a discipline-specific or a general context is preferred for learning 

and developing transferable skills, as participants only experienced one context each. Still, there were some 

differences between contexts on a group level. Some of these differences suggest that the general context is 

preferable, while others favor the biological context. All students from the general context agreed/thought that what 

they learned would have value beyond the course, and more students from the general workshop, compared to 

students from the biology workshop, said that skill development workshops should be included in other courses. 

Students from the general workshops also mentioned the explanations and examples as a strength of the workshop, 

more so than students from the biology workshop, and this was where the two workshops differed. Students from the 

general workshops also performed better on the knowledge testing questions. When asked to identify a hypothesis 

from a list of statements, 94 percent of general-context participants answered correctly, compared with 85 percent of 

the biology group. Similarly, 96 percent of students in the general workshop correctly ordered the steps of the 

scientific method, compared to just 70 percent in the biology context. This pattern suggests that students‘ 

pre-existing familiarity with the concept of a hypothesis enables strong performance regardless of the context, 

whereas linking the procedural steps of the scientific method to concrete, everyday examples, as in the general 

context, may bolster understanding. The biology-specific framing may have been less familiar because this study was 

conducted in a first-year biology course. We predict that as students‘ disciplinary identities strengthen throughout 

their studies, any performance gap across contexts would diminish or even reverse as the discipline-specific context 

becomes familiar. However, some results suggest potential benefits of the biology context. A greater number of 
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students from the biology workshops agreed that what they learned would be applicable beyond their education. 

They also expressed more difficulty identifying a weakness and were less likely to mention the workshop topic as a 

weakness. 

The results reflect the disagreement in the literature, with some saying that a discipline-specific context is better 

(Clanchy & Ballard, 1995) and others that a general context is better (Billing, 2007; Hill et al., 2020). Considering 

that students in the general workshop performed better on the knowledge-based questions and that grades remain 

highly important to students; we recommend that transferable skills be first introduced and taught in general contexts 

and then scaffolded throughout the program in discipline-specific and general contexts. This varied-context approach 

is viewed as an effective method for learning transferable skills because developing and practicing them across 

contexts helps students use them flexibly across multiple situations (Billing, 2007; Drummond et al., 1998). 

Developing transferable skills in a general context before applying them in disciplinary contexts would also allow 

these skills to be taught in interdisciplinary courses, which have been shown to promote more effective development 

of essential skills (Elliot et al., 2001; Ivanitskaya et al., 2002). 

Although students thought working with their peers during the workshop was a strength, they mentioned using Zoom 

breakout rooms as a weakness. Generally, students understand the importance and benefits of group work but may be 

reluctant due to negative experiences with group members (Chang & Brickman, 2018; Hassanien, 2006; Maiden & 

Perry, 2011). Based on students' comments about the breakout rooms in the scientific inquiry workshop, these issues 

persist or, in some cases, are even exacerbated when using Zoom breakout rooms.  Zoom and its breakout room 

function have become extensive due to the COVID-19 pandemic (Agustina & Suharya, 2021; Lee, 2021; Singhal, 

2020).  Despite findings that breakout rooms did not affect students‘ assignment scores (Singhal, 2020), that 

students were satisfied with them (Lee, 2021), and that breakout rooms support active learning (Agustina & Suharya, 

2021), we observed dissatisfaction with the tool. Some studies have found that lecturers and students experience 

more negative consequences when using Zoom than when meeting in person (Katz & Kedem-Yemini, 2021). 

Additionally, although students are generally satisfied with Zoom, they still discuss challenges with communication 

and peer participation (Lee, 2021). Furthermore, fewer students participate in breakout rooms than in-person 

discussions (Katz & Kedem-Yemini, 2021). It is also important to remember that the studies examining breakout 

rooms were conducted during the COVID-19 pandemic, when in-person teaching was often not an option, so the 

positive perceptions may be skewed. Based on students' general negative view of the virtual format for the skills 

workshop, future skills development opportunities should be offered in person, where possible. However, virtual 

learning is not without its advantages. With online skills workshops, more students can participate, making it easier 

to offer interdisciplinary skills courses. Online learning can also alleviate some barriers students face in in-person 

courses (Pittman & Heiselt, 2014). Care still needs to be taken when designing online learning opportunities to 

ensure they are accessible (Pittman & Heiselt, 2014; Roberts et al., 2011; Robertson et al 2021). 

In higher education, the formal curriculum, as outlined by learning goals, often differs from what is learned, also 

known as the ―hidden curriculum‖ (Gibbs et al., 2006; Rowntree, 1987; Sambell & McDowell, 1998). The hidden 

curriculum refers to the implicit messages and often unintended lessons students absorb, and it is primarily shaped by 

assessment (Gibbs et al., 2006). Assessment plays a significant role in shaping this hidden curriculum; it signals to 

students what is truly valued in a course, often more strongly than stated learning outcomes. When transferable skills 

are not formally assessed, students may perceive them as less important, even if instructors emphasize their value. 

Therefore, transferable skill learning must not become part of the hidden curriculum. These opportunities should be 

explicit, clearly included in course learning outcomes and assessments. This approach aligns with strategic learning, 

in which students manage their learning intentionally to meet their goals and maximize long-term benefits (Gibbs et 

al., 2006; Sambell & McDowell, 1998). Strategic learners often prioritize what is assessed and visible in the 

curriculum, so integrating transferable skills into assessment structures is essential to encourage their development. 

The success of the scientific inquiry workshops, alongside evidence supporting the explicit development and 

assessment of transferable skills, further reinforces the importance of deliberately incorporating these skills into 

undergraduate education. 

Based on this research and previous findings, we recommend that required courses include explicit education on 

transferable skills that span all disciplines and year levels. When possible, transferable skills should be developed in 

interdisciplinary courses, where students can learn and apply these skills across various topics and situations. While 

further research is needed to better understand how students‘ strategic learning approaches interact with instructional 

context and assessment design to influence the development of transferable skills, especially given the possibility 

that students‘ preferences for disciplinary versus general contexts may differ depending on their year of study, we 

present a first step. The findings provide valuable guidance for educators on integrating transferable skill 
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development into higher education in a way that is flexible, feasible, and meets students‘ needs and interests in 

becoming lifelong learners who can holistically contribute to their communities and feel prepared for life after 

graduation. 

5. Acknowledgements 

The Dish with One Spoon Covenant speaks to our collective responsibility to steward and sustain the land and 

environment in which we live and work, so that all peoples, present and future, may benefit from its sustenance. As 

we strive to strengthen our relationships with and continue to learn from our Indigenous neighbors, we recognize the 

partnerships and knowledge that have guided the learning and research conducted as part of this work. We 

acknowledge that the University of Guelph resides in the ancestral and treaty lands of several Indigenous peoples, 

including the Attawandaron people and the Mississaugas of the Credit, and we recognize and honor our Anishinaabe, 

Haudenosaunee, and Métis neighbors. We acknowledge that the work presented here occurred on their traditional 

lands so that we might work to build lasting partnerships that respect, honor, and value the culture, traditions, and 

wisdom of those who have lived here since time immemorial. 

This research was partly funded by a CBS SoTL Graduate Award to SB and is based upon chapter 3 of their MSc 

Thesis (Boivin 2024). 

References 

Agustina, E., & Suharya, T. (2021). Zoom breakout room for students‘ collaborative skill enhancement in history 

learning during Covid-19 outbreak. International Journal of Research in Counseling and Education, 5(1), 33-38. 

https://doi.org/10.24036/00430za0002 

Aschbacher, P. R., Li, E., & Roth, E. J. (2010). Is science me? High school students‘ identities, participation and 

aspirations in science, engineering, and medicine. Journal of Research in Science Teaching, 47(5), 564-582. 

https://doi.org/10.1002/tea.20353 

Atlay, M., & Harris, R. (2000). An institutional approach to developing students‘ ―transferable‖ skills. Innovations in 

Education and Teaching International, 37(1), 76-84. https://doi.org/10.1080/135580000362115 

Araújo, J. L., Morais, C., & Paiva, J. C. (2022). Student participation in a coastal water quality citizen science project 

and its contribution to the conceptual and procedural learning of chemistry. Chemistry Education Research and 

Practice, 23(1), 100-112. https://doi.org/10.1039/D1RP00190F 

Babb, J., Yates, D., & Waguespack, L. (2025). On Becoming: Why Disposition Distinguishes Information Systems 

Education from Training. A Commentary on Model Curricula. Information Systems Education Journal, 23(1). 

https://doi.org/10.62273/JRSO9158 

Balestreri, C., Kurucz, E. C., McIlwraith, T., & Jacobs, S. (2023). Local understandings and global challenges: 

exploring sense of place in sustainability transitions. Ecology and Society, 28(1). 

https://doi.org/10.5751/ES-13895-280133 

Bahnson, M., Perkins, H., Tsugawa, M., Satterfield, D., Parker, M., Cass, C., & Kirn, A. (2021). Inequity in graduate 

engineering identity: Disciplinary differences and opportunity structures. Journal of Engineering Education, 

110(4), 949-976. https://doi.org/10.1002/jee.20427 

Beletzan, V., Gabler, M., & Gouveia, P. (2017). Assessing Learning Outcomes: Thinking Critically about Critical 

Thinking and Written Communication Skills. The Higher Education Quality Council of Ontario. 

Bennett, R. (2002). Employers‘ demands for personal transferable skills in graduates: A content analysis of 1000 job 

advertisements and an associated empirical study. Journal of Vocational Education and Training, 54(4), 

457-476. https://doi.org/10.1080/13636820200200209 

Billing, D. (2007). Teaching for transfer of core/key skills in higher education: Cognitive skills. Higher Education, 

53(4), 483-516. https://doi.org/10.1007/s10734-005-5628-5 

Booker, J. A., Wesley, R., & Pierre, N. (2021). Agency, identity development, and subjective well-being, among 

undergraduate students at a central united states university. Journal of College Student Development, 62(4), 

488-493. https://doi.org/10.1353/csd.2021.0049 

Boivin, S. (2024). Transferable skills: A student perspective. Master’s Thesis. University of Guelph. Canada. 

Boone, H., & Boone, D. (2012). Analyzing Likert Data. Journal of Extension, 50(2). 

https://doi.org/10.34068/joe.50.02.48 



http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 14, No. 6; 2025 

Published by Sciedu Press                        138                         ISSN 1927-6044   E-ISSN 1927-6052 

Burke, A., & Stewart, S. (2024). Learning problem solving to manage school-life challenges: The impact on student 

success in college. Active Learning in Higher Education, 25(2), 169-183. 
https://doi.org/10.1177/14697874221112879 

Caeiro-Rodríguez, M., Manso-Vázquez, M., Mikic-Fonte, F. A., Llamas-Nistal, M., Fernández-Iglesias, M. J., 

Tsalapatas, H., ... Sørensen, L. T. (2021). Teaching soft skills in engineering education: An European 

perspective. Ieee Access, 9, 29222-29242. https://doi.org/10.1109/ACCESS.2021.3059516 

Chadha, D. (2006). A curriculum model for transferable skills development. Engineering Education, 1(1), 19-24. 

https://doi.org/10.11120/ened.2006.01010019 

Chan, R. Y. (2016). Understanding the purpose of higher education: An analysis of the economic and social benefits 

for completing a college degree (Vol. 6, Issue 5). 

Chang, Y., & Brickman, P. (2018). When group work doesn‘t work: Insights from students. CBE Life Sciences 

Education, 17(3). https://doi.org/10.1187/cbe.17-09-0199 

Chichekian, T., Trudeau, J., & Jawhar, T. (2022). Disrupted lessons in engineering robotics: Pivoting knowledge 

transfer from physical to virtual learning environments. Journal of Science Education and Technology, 31(5), 

555-569. https://doi.org/10.1007/s10956-022-09973-0 

Clanchy, J., & Ballard, B. (1995). Generic skills in the context of higher education. Higher Education Research & 

Development, 14(2), 155-166. https://doi.org/10.1080/0729436950140202 

Clason, D. L., & Dormody, T. J. (1994). Analyzing data measured by individual Likert-type items. Journal of 

Agricultural Education, 35(4), 31-35. https://doi.org/10.5032/jae.1994.04031 

Coates, H. (2005). The value of student engagement for higher education quality assurance. In Quality in Higher 

Education (Vol. 11, Issue 1, pp. 25-36). https://doi.org/10.1080/13538320500074915 

Davis, S. N., & Wagner, S. E. (2019). Research Motivations and Undergraduate Researchers‘ Disciplinary Identity. 

SAGE Open, 9(3). https://doi.org/10.1177/2158244019861501 

Drummond, I., Nixon, I., & Wiltshire, J. (1998). Personal transferable skills in higher education Pressures to develop 

personal transferable skills Personal transferable skills in higher education: the problems of implementing good 

practice. Quality Assurance in Education, 6, 19-27. https://doi.org/10.1108/09684889810200359 

Elliot, B., Oty, K., McArthur, J., & Clark, B. (2001). The effect of an interdisciplinary algebra/science course on 

students‘ problem solving skills, critical thinking skills and attitudes towards mathematics. International 

Journal of Mathematical Education in Science and Technology, 32(6), 811-816. 

https://doi.org/10.1080/00207390110053784 

Express Employment Professionals. (2020). How the System Fails to Prepare Workers-and What Needs to Change. 

https://www.expresspros.com/file%20library/landing%20pages/white%20papers/education-revolution
-can-08-26-2020-eep.pdf. Last accessed Nov, 2025 

Fieldhouse, R. (1998). Embedding transferable skills in the adult education curriculum. Adults Learning (England), 

9(5), 12-14. 

Flum, H., & Kaplan, A. (2006). Exploratory orientation as an educational goal. In Educational Psychologist (Vol. 41, 

Issue 2, pp. 99-110). https://doi.org/10.1207/s15326985ep4102_3 

Gibbs, G., Bryan, C., & Clegg, K. (2006). How assessment frames student learning. In Innovative assessment in 

higher education: A handbook for academic practitioners (pp. 23-35). Routledge. 

Goldie, J. (2012). The formation of professional identity in medical students: Considerations for educators. Medical 

Teacher, 34(9). https://doi.org/10.3109/0142159X.2012.687476 

Gonzalez, J. A., Kim, H., & Flaster, A. (2021). Transition points: Well-being and disciplinary identity in the first 

years of doctoral studies. Studies in Graduate and Postdoctoral Education, 12(1), 26-41. 

https://doi.org/10.1108/SGPE-07-2020-0045 

Grotevant, H. D. (1987). Toward a process model of identity formation. Journal of Adolescent Research, 2(3), 

203-222. https://doi.org/10.1177/074355488723003 

Hassanien, A. (2006). Student experience of group work and group assessment in higher education. Journal of 

Teaching in Travel & Tourism, 6(1), 17-39. https://doi.org/10.1300/J172v06n01_02 



http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 14, No. 6; 2025 

Published by Sciedu Press                        139                         ISSN 1927-6044   E-ISSN 1927-6052 

Hill, M. A., Overton, T. L., Thompson, C. D., Kitson, R. R. A., & Coppo, P. (2019). Undergraduate recognition of 

curriculum-related skill development and the skills employers are seeking. Chemistry Education Research and 

Practice, 20(1), 68-84. https://doi.org/10.1039/C8RP00105G 

Hurrell, S. A. (2016). Rethinking the soft skills deficit blame game: Employers, skills withdrawal and the reporting 

of soft skills gaps. Human Relations, 69(3), 605-628. https://doi.org/10.1177/0018726715591636 

Ivanitskaya, L., Clark, D., Montgomery, G., & Primeau, R. (2002). Interdisciplinary Learning: Process and 

Outcomes. In Innovative Higher Education (Vol. 27, Issue 2). https://doi.org/10.1023/A:1021105309984 

Jacobs, S., Mishra, C. E., Doherty, E., Nelson, J., Duncan, E., Fraser, E. D., ... Gillis, D. (2021). Transdisciplinary, 

community-engaged pedagogy for undergraduate and graduate student engagement in challenging times. 

International Journal of Higher Education, 10(7), 84-95. https://doi.org/10.5430/ijhe.v10n7p84 

John, J. (2009). Study on the Nature of Impact of Soft Skills Training Programme on the Soft Skills Development of 

Management Students. September, 2009, 19-27. http://papers.ssrn.com/abstract=1591331 

Katz, A., & Kedem-Yemini, S. (2021). From classrooms to Zoom rooms: preserving effective communication in 

distance education. Journal of Information Technology Case and Application Research, 23(3), 173-212. 

https://doi.org/10.1080/15228053.2021.1922248 

Kovacs, I., & Vamosi Zarandne, K. (2022). Digital marketing employability skills in job advertisements – must-have 

soft skills for entry level workers: A content analysis. Economics & Sociology, 15(1), 178-192. 

https://doi.org/10.14254/2071-789X.2022/15-1/11 

Kuh, G. (2008). High-impact educational practices: What they are, who has access to them, and why they matter. 

AAC&U, Washington, D.C., 34. https://doi.org/10.1017/CBO9781107415324.004 

Lee, A. R. (2021). Breaking through digital barriers: Exploring EFL students‘ views of Zoom breakout room 

experiences. Korean Journal of English Language and Linguistics, 21(1), 510-524. 

10.15738/kjell.21..202106.510 

Maiden, B., & Perry, B. (2011). Dealing with free-riders in assessed group work: Results from a study at a UK 

university. Assessment and Evaluation in Higher Education, 36(4), 451-464. 

https://doi.org/10.1080/02602930903429302 

McCartney, M., Roddy, A. B., Geiger, J., Piland, N. C., Ribeiro, M. M., & Lainoff, A. (2022). Seeing yourself as a 

scientist: Increasing science identity using professional development modules designed for undergraduate 

students. Journal of Microbiology & Biology Education, 23(1), e00346-21. 

https://doi.org/10.1128/jmbe.00346-21 

Mishra, C. E., Walters, D., Fraser, E. D., Gillis, D., & Jacobs, S. (2025). Higher Education Fields of Study and the 

Use of Transferable Skills at Work: An Analysis Using Data from the Programme for the International 

Assessment of Adult Competencies (PIAAC) in Canada. Trends in Higher Education, 4(2), 19. 

https://doi.org/10.3390/higheredu4020019 

Møgelvang, A., & Nyléhn, J. (2023). Co-operative learning in undergraduate mathematics and science education: A 

scoping review. International Journal of Science and Mathematics Education, 21(6), 1935-1959. 

https://doi.org/10.1007/s10763-022-10331-0 

OECD. (2025). Education at a Glance 2025: OECD Indicators, OECD Publishing, Paris, 

ttps://doi.org/10.1787/1c0d9c79-en. 

Olesen, K. B., Christensen, M. K., & O'Neill, L. D. (2021). What do we mean by ―transferable skills‖? A literature 

review of how the concept is conceptualized in undergraduate health sciences education. Higher Education, 

Skills and Work-Based Learning, 11(3), 616-634. https://doi.org/10.1108/HESWBL-01-2020-0012 

Palmer, R. J., Hunt, A. N., Neal, M., & Wuetherick, B. (2015). Mentoring, undergraduate research, and identity 

development: A conceptual review and research agenda. Mentoring and Tutoring: Partnership in Learning, 

23(5), 411-426. https://doi.org/10.1080/13611267.2015.1126165 

Pittman, C. N., & Heiselt, A. K. (2014). Increasing accessibility: Using Universal Design principles to address 

disability impairments in the online learning environment. Online Journal of Distance Learning Administration, 

17(3), 1-11. 



http://ijhe.sciedupress.com  International Journal of Higher Education  Vol. 14, No. 6; 2025 

Published by Sciedu Press                        140                         ISSN 1927-6044   E-ISSN 1927-6052 

Roberts, J. B., Crittenden, L. A., & Crittenden, J. C. (2011). Students with disabilities and online learning: A 

cross-institutional study of perceived satisfaction with accessibility compliance services. Internet and Higher 

Education, 14, 242-250. https://doi.org/10.1016/j.iheduc.2011.05.004 

Robertson, L., Porter, E., Smith, M. A., & Jacobs, S. (2021). Evidence-Based Course Modification to Support 

Learner-Centered and Student-Driven Teaching in a Pandemic: Leveraging Digital and Physical Space for 

Accessible, Equitable, and Motivating Experiential Learning and Scientific Inquiry in a First-Year Biology 

Course. International Journal of Higher Education, 10(7), 96-109. https://doi.org/10.5430/ijhe.v10n7p96 

Rowntree, D. (1987). Assessing students: How shall we know them? Routledge. 

Royal Bank of Canada. (2018). Humans wanted: how Canadian youth can thrive in the age of disruption. 

https://doi.org/10.1145/3284978 

Sambell, K., & McDowell, L. (1998). The construction of the hidden curriculum: Messages and meanings in the 

assessment of student learning. Assessment and Evaluation in Higher Education, 23(4), 391-402. 

https://doi.org/10.1080/0260293980230406 

Schwab, K. (2017). The Fourth Industrial Revolution. Currency. Retrieved from: 

https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab/ Last accessed, Nov, 2025. 

Singhal, M. K. (2020). Facilitating virtual medicinal chemistry active learning assignments using advanced Zoom 

features during COVID-19 campus closure. Journal of Chemical Education, 97(9), 2711-2714. 

https://doi.org/10.1021/acs.jchemed.0c00675 

Spellings, M. (2006). A test of leadership: Charting the future of U.S. higher education. www.edpubs.org. 

https://doi.org/10.1086/512957 

Stuckey, J., & Munro, D. (2013). The need to make skills work: the cost of Ontario’s skills gap. 

Summerlee, A., Christensen Hughes, J., Doherty, E., Rodenburg, K., Gillis, D., & Jacobs, S. (2022). From renegade 

to systems approaches for developing foundational skills. In Taking Stock 2.0: Transforming teaching and 

learning in higher education. McGill-Queen‘s University Press.  

Taber, K. S. (2016). Learning generic skills through chemistry education. Chemistry Education Research and 

Practice, 17(2), 225-228. https://doi.org/10.1039/C6RP90003H 

Weingarten, H.P., Hicks, M., Kaufman, A., Chatoor, K., MacKay, E., & Pichette, J. (2019). Postsecondary 

Education Metrics for the 21st Century. Toronto: Higher Education Quality Council of Ontario. 

Williams, K. A., Hall, T. E., & O‘Connell, K. (2021). Classroom-based citizen science: impacts on students‘ science 

identity, nature connectedness, and curricular knowledge. Environmental Education Research, 27(7), 

1037-1053. https://doi.org/10.1080/13504622.2021.1927990 

Williamson, E. G., Blaesser, W. W., Bragdon, H. D., Carlson, W. S., Cowley, W. H., Feder, D. D., Fisk, H. G., 

Kirkpatrick, F. H., Lloyd-Jones, E., Mcconnell, T. R., Merriam, T. W., & Shank, D. J. (1949). The student 

personnel point of view. 

World Economic Forum. (2016). The Future of Jobs: Employment, Skills and Workforce Strategy for the Fourth 

Industrial Revolution (Global Challenge Insight Report). 

http://www3.weforum.org/docs/WEF_Future_of_Jobs.pdf 

Wong, B., Chiu, Y. L. T., Murray, Ó. M., Horsburgh, J., & Copsey-Blake, M. (2023). ‗Biology is easy, physics is 

hard‘: Student perceptions of the ideal and the typical student across STEM higher education. International 

Studies in Sociology of Education, 32(1), 118-139. https://doi.org/10.1080/09620214.2022.2122532 

 

 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/4.0/). 

http://www3.weforum.org/docs/WEF_Future_of_Jobs.pdf

