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Abstract 
 

Co-curricular education plays a major role in the development of soft skills such as ethical 
reasoning, teamwork, and leadership skills among students. However, the bulk of research to-

date places university institutions as the primary enabler and stakeholder in co-curricular 
education, ignoring the role of students in influencing co-curricular success.  

 
This thesis aims to investigate how culture impacts the goals and challenges of design team 

clubs, which play a key role in the development of technical and leadership skills and identity 
among engineering students. A survey of 61 students was conducted to assess organizational 

culture (using the Competing Values Framework), along with their opinion of the 3 most 
important goals and 3 most pressing challenges for their club. Of these students, 8 were 

interviewed following the Bryman techniques to provide context on their survey responses. 
 

The results show that, on average, design teams exhibit a strong collaborative nature with an 
equal focus on innovation and competition. However, different cultures tended to report different 

goals and challenges. For instance, technical goals and goals related to winning competitions 
were more common in culture types linked with ‘doing things fast’ and ‘doing things right’. 

Also, challenges with meeting deadlines were more common in cultures that identified strongly 
with risk-taking and less with competing. The results further show that as culture fit worsens, 

challenges with turnover and transition increase drastically. 
 

The results will help student leaders reflect critically on their team environments and plan 
cultural changes accordingly to re-prioritize goals and mitigate challenges. 
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1. Introduction 
 

Leadership skills are crucial to the modern engineering profession. Discussions which took 

place in the early 2000s led to the recognition of leadership abilities as part of the engineering 

skillset, as formalized in official publications by bodies such as Engineers Canada (EC) and the 

U.S. National Academy of Engineering (NAE) [1] [2]. Shortly after, the Canadian Engineering 

Accreditation Board (CEAB) and U.S. Accreditation Board for Engineering and Technology 

(ABET) added leadership skills to the required attributes of engineering graduates. These attributes 

include communication skills, multidisciplinary teamwork, and the ability to work as both a 

member and a leader in teams, among other skills [3] [4]. Today, more than 40 institutes and 

programs worldwide exist to provide engineering leadership education (ELE) to students, primarily 

through industry-based ‘real-world’ projects, coaching opportunities, and team projects with global 

or service themes [5]. 

This proliferation of ELE institutes has led researchers to focus heavily on the role of 

university-organized programs in fostering learning outcomes. Indeed, the underlying assumption 

is that institutional programming is the primary agent of ELE, from personal development [5] [6] to 

developing collaborative design skills [7] [8]. However, such programs—and the associated 

research—impact only a small percentage of the student body because they operate at the interface 

between faculty and students. Very little is known about leadership experiences of undergraduate 

engineering students as a whole [9]. More recent studies by Finelli et al. and Rottman et al. have 

begun to close this gap by revealing the formative role of co-curricular activities (e.g. design teams, 

social impact clubs, sports teams) in developing technical, leadership, and ethical skills and identity 

[9] [10].  

This study aims to complement the latest research on how co-curricular activities affect 

student leadership by exploring the converse relationship: how students themselves can influence 

the trajectory of the co-curricular organizations they serve. In particular, this study focuses on how 

the culture1 of design team clubs can influence the goals and challenges faced by those clubs. 

Culture is of interest due to its far-reaching and well-studied impact on organizational outcomes 

and on the effectiveness of change initiatives [11] [12]. Design Teams (DTs) are of interest due to 

                                                 
1 Culture is defined as broad patterns of interpersonal behaviour such as values, beliefs, and norms. 
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their major role in the development of both technical and leadership skills, as well as identity [9]. 

For the purpose of this thesis, DTs refer to engineering student clubs that design technology 

solutions such as solar cars, drones, or other vehicles for entry to competitions. 

The specific research questions are as follows: 

1) How does culture influence the goals chosen by DTs? 

2) How does culture influence the challenges experienced by DTs? 

3) How does culture fit (the similarity between preferred and actual culture) affect the goals 

and challenges of DTs? 

By answering these questions, this thesis aims to empower DT student leaders with context-

specific knowledge to help identify what cultural characteristics may best serve the vision, mission, 

and unique challenges facing their organizations. 

 

2. Background 
 

This thesis occurs at the intersection of two major fields of leadership: research concerning 

co-curricular impact on student experience, and research that investigates the use of cultural 

inventories in assessing organizational effectiveness. In this section, key studies are reviewed to 

reveal a major knowledge gap in our understanding of how the culture of student organizations 

affects these organizations’ goals and challenges. 

Although academic courses form a major component of the undergraduate experience, 

students are engaged in a wide range of co-curricular activities that are equally important to ELE. 

The 2014 National Survey of Student Engagement (NSSE) found that students at the University of 

Toronto (U of T)—a large research-intensive university—spend 15 hours a week involved in non-

classroom activities such as co-curriculars, working for pay, volunteering in the community, and 

caring for dependents [13]. Moreover, multiple studies have shown that co-curricular involvement 

has a positive impact on leadership and public speaking skills [14], enables deeper ethical 

reasoning [15], improves emotional management skills, and is correlated with higher GPAs and 

with greater satisfaction with the college experience [16]. These independent studies demonstrate 
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the marked benefits of co-curricular involvement on traditional metrics of education (e.g. grades, 

satisfaction) as well as on students’ soft skills (e.g. ethical thinking, managing emotions, public 

speaking, leadership skills at large). 

Recognizing the role of co-curriculars in university education, a small set of researchers 

have begun to explore the impact of co-curricular experiences on the leadership learning of 

engineering students specifically. The relevance of Finelli et al. and Rottmann et al.’s work is 

discussed below. 

In 2012, Finelli et al. studied the impact of curricular and co-curricular experiences on 

engineering students’ ethical development [10]. Their research revealed that 88% of engineering 

students were involved in at least one co-curricular activity, and that most of these students 

encountered ethical problem solving as part of their involvement. Co-curriculars, then, were 

crucial in completing the ethical development offered by the overall undergraduate experience. 

Later in 2016, Rottmann et al. published findings of a university-wide study of 1203 

engineering students with an interest in how co-curricular involvement shapes engineering skills, 

engineering identity, leadership skills, and leadership identity [9]. This study revealed that explicit 

leadership programming, student government, and industry-based professional development 

activities were most effective in developing students’ leadership skills. Also, the study showed that 

internships, design competitions (i.e. design team clubs), and general professional development 

activities were most efficient in developing students’ engineering skills. Overall, design team clubs 

had a major impact on both technical and leadership development. 

The work by Finelli et al. and Rottmann et al. serve to highlight not only the impact of co- 

curriculars on engineering-specific learning, but that even the emerging field of co-curricular ELE 

research continues to be framed from the perspective of what institutions can do to support such 

learning, and where it is the institution’s educational goals which are the priority. 

At the same time, extensive ongoing research in organizational culture has led to the use of 

cultural inventories to assess organizational effectiveness and member satisfaction—not only for 

research purposes, but to serve the needs of industry. 

O’Reilly et al.’s 1991 publication of the Organizational Culture Profile (OCP) served to 

provide a tool for assessing person-organization fit by taking a template-matching approach to 
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assessing candidate behaviour in different situations [17]. It proved widely popular in 

organizational hiring practices and predicting job satisfaction, serving as one of the early 

examples of academic cultural profiles being applied in industry. 

In 1995, Denison and Mishra proposed a model of organizational culture and 

effectiveness based on the study of more than 700 private organizations [18]. The model centred 

around four cultural traits: involvement, consistency, adaptability, and mission. Whereas 

involvement and adaptability were shown to be strong predictors of business growth, consistency 

and mission were better predictors of profitability. The Denison cultural inventory has since been 

commercialized worldwide through Denison’s own consulting service, and the original paper has 

been cited some 2482 times according to Google Scholar. 

Also resulting in commercialization, Cameron & Quinn’s Organizational Culture 

Assessment Instrument (OCAI) was released in 2006 [12]. In OCAI, members of an organization 

complete a quantitative inventory to assess organizational culture in terms of flexibility/stability 

and internal/external focus. Since the tool’s development in 2006, OCAI has been used in over 

10,000 organizations with more than 100,000 individuals to relate organizational culture to 

performance on goals [19], and at the time of writing this thesis, the original OCAI publication 

has been cited more than 5700 times according to Google Scholar. 

The ELE studies by Finelli et al. and Rottmann et al. above showed that although co-

curriculars comprise a major component of ELE learning and experiences, the current research 

places institutional programs as the primary agent and setting of ELE. In the cultural studies by 

O’Reilly et al., Denison and Mishra, and Cameron and Quinn, it was clear that studies on 

organizational culture have led to established practices of diagnosing and changing culture to 

improve organizational outcomes. The progression of these two independent research directions 

presents a critical gap and opportunity in ELE research (Figure 1).  

This thesis aims to combine these research fields to explore how the culture of student 

interactions may be studied as an independent variable driving students’ own co-curricular 

experiences, particularly in the context of DTs which were shown to have a major formative role 

in both the technical and leadership outcomes co-curricular engineering education. If universities 

accept that co-curricular opportunities are valuable, and universities wish to ensure the survival 
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and growth of engineering clubs, then they must also consider how engineering students can 

address the goals and challenges facing these organizations.  

Figure 1: Two-axis graph revealing the current gap in research knowledge, with institution-centric vs. 
student-centric research varying horizontally, and goal-oriented vs. action-oriented research varying 

vertically. 

 

3. Methods 
 

A combination of surveys and qualitative interviews were used to study engineering 

student clubs at the U of T from November 2017 to February 2018. The two approaches were 

selected to allow for large-scale direct comparisons between student experience [6] [9], 

complemented by the deeper insights offered by private qualitative interviews with a 

purposefully selected subset of participants [20] [21] [22]. A summary of the methods used is 

given in Table 1 below. 
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Table 1: Summary of methods (survey and interview) used for this thesis 
 

Survey Semi-Structured Interview 

Purpose Ascertain culture, top three goals top 

three challenges (personally and for the 

club) 

Provide background on how or why 

they chose the goals/challenges 

Who? All participants Subset of participants, based on peer 

recommendation 

Key 

Details 

• E.g. “List your club’s top three goals 

in descending order of importance?” 

• Responses limited to single-line 

boxes, with example format given 

• Cameron & Quinn cultural inventory  

• Interview guide with key 

topics/questions to cover 

• Bryman qualitative interviewing 

techniques 

 

3.1 Participants & Recruitment 
 

The participant group comprised 61 engineering undergraduate and graduate students at 

U of T, who self-reported as being actively involved in DTs affiliated with the Engineering 

Society (U of T’s engineering student government). A list of all affiliated clubs is maintained 

online at http://www.skule.ca/. A total of 9 different design teams were represented in the data. 

This participant group was chosen to balance sufficient variation in DT organizations with the 

practical time constraints of an eight-month research project, as other 1-2 year ELE research 

studies have done in the past [7] [8] [9] [20]. 

Participants were recruited through official email lists, newsletters, social media, and 

word-of-mouth in order to appeal to the communication style of millennials. LinkedIn messaging 

was particularly effective in securing responses, perhaps due to the more professional and 

official nature of the platform as compared to other social networking sites. Due to financial 

limitations, no monetary compensation was offered to participants, however after the study was 

complete, anonymized club cultural profiles were made available to each participant as a token 

http://www.skule.ca/
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of appreciation. In total, of the 61 participants who completed the survey, 8 were invited to and 

attended one-on-one interviews in-person or over the phone. 

The participants for the one-on-one interviews were chosen based on the 

recommendation of directors of the student organizations for which at least one member 

completed the survey. This was chosen instead of a random selection or purely nominal selection 

(e.g. based on title) to ensure that interview respondents had strong self-awareness and 

communication skills. 

 

3.2 Survey 
 

The survey consisted of an online series of questions comprising four sections: general 

demographic information, a cultural inventory, organizational goals and challenges, personal 

goals and challenges. A copy of the online survey is provided in §0 of the Appendices. 

 

3.2.1 General Demographic Information 

The first section, general demographic information, included questions about the 

student’s engineering discipline, name of the club they represent, how long they have been 

involved in the club, and the nature of their position and responsibilities in the club. In the 

interest of survey brevity, students who were part of more than one club were asked to provide 

responses about only the club they were most involved in. 

3.2.2 Organizational Culture Assessment Instrument (OCAI) 

The second section utilized Cameron & Quinn’s Organizational Culture Assessment 

Instrument (OCAI). OCAI was selected to study organizational culture as it is widely used and 

accepted in research and industry contexts to study culture as it relates to organizational goals, 

challenges, and change initiatives [11] [12] [23] [24]. Since the tool’s development in 2006, 

OCAI has been used in over 10,000 organizations with more than 100,000 individuals to relate 

organizational culture to performance on goals [19], and at the time of writing this thesis, the 

original OCAI publication has been cited more than 5700 times according to Google Scholar. 
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Other instruments, such as Denison’s culture survey [18] and O’Reilly et al.’s Organizational 

Cultural Profile [17], are also widely popular but they were not chosen for this study as they 

were designed for the corporate context where profit-making and selective hiring are important 

(not as applicable to student clubs). A summary of the key pros and cons of the different 

inventories is given in Table 2 below. 

Table 2: Summary of pros and cons for the O’Reilly et al., Denison & Mishra, and Cameron & Quinn 
(Competing Values Framweork) cultural inventories. 

Tool Pros Cons 

O’Reilly et al. - Popular for predicting “fit” in 

hiring scenarios 

- Respondents must sort 54 

statements (arduous process) 

Denison & Mishra - Used to predict success on 

specific goals for businesses 

- Proprietary framework 

- Geared toward profit 

Cameron & Quinn - Popular across government, 

academic, and industry 

- Publicly available 

- Respondents distribute points to 

24 statements (moderate effort) 

 

Using OCAI, participants were asked to characterize their club culture by distributing 

points to different descriptions of club culture (see §7.1 in the Appendices for the OCAI form 

used in this study). Furthermore participants were asked to distribute points according to their 

club’s actual culture (referred to as the ‘current’, ‘actual’, or ‘now’ culture), and then to re-fill 

the form according to their opinion of the ideal or preferred culture for their club. The points 

were then tallied to orient organizational culture in terms of the Competing Values Framework 

(CVF), as shown in Figure 2 below. The two axes represent flexibility/stability and 

internal/external focus, with each quadrant defining a major culture type. In presentations and 

papers on CVF, it is common to see four statements associated with each of the quadrants: Clan 

(‘do it together’), Adhocracy (‘do it first’), Market (‘do it fast’), Hierarchy (‘do it right’). 

It is worth noting that the descriptive terms for each typology in CVF could be applied to 

any DT (e.g. “commitment, innovative, goal achievement, efficiency”). However, since 

respondents distribute points to all four areas, this framework handles the complexity of culture 

not as an “either-or” but as a “all to varying degrees”. 
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Figure 2: The Competing Values Framework (CVF), showing the two axes for positioning and 
flexibility, as well as the four major culture types which arise from each. [12] 

 

3.2.3 Individual and Organizational Goals and Challenges 

The third and fourth sections asked participants to share their perception of the club’s 

overall goals and challenges, as well as their personal goals and challenges as a member in the 

organization.  

The survey form asked for only the top three goals and top three challenges (in 

descending order of importance), for a total of six goals and six challenges across the individual 
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and the organization at large. This ensured that only the most important priorities were reported, 

which is necessary to produce a meaningful analysis because DTs would likely report very 

similar goals in general (e.g. win competition, mentoring new members, etc.) but would 

prioritize and focus their efforts very differently.  

Participants wrote their responses in free form in single-line text boxes with sample goals 

and challenges provided. A free form approach enabled a range of different responses to be 

captured without forcing discrete answers such as through dropdowns or multiple-choice boxes. 

The reported goals and challenges were later coded to reveal broader patterns that could be 

compared to the club cultural profiles from the second part of the survey.  

Coding was accomplished by first reviewing all responses to obtain a general sense of the 

data that was reported. In the second pass over the data, the results were sorted in chronological 

order of when the survey was completed – this was to eliminate any cognitive anchoring if 

responses were sorted by club, gender, etc. Then each response was coded according to a 

category made up on the spot. A third pass was made to reconcile category names, and to ensure 

the categories matched the original raw data. A fourth and final pass addressed any outstanding 

issues relating to category names, category definitions, and how well they matched raw data. The 

entire process was conducted in one sitting, in order to ensure all data and patterns were fresh in 

the mind and to ensure expediency. 

 

3.3 Individual Semi-Structured Qualitative Interviews 
 

Qualitative interviews are often used to study participants when there is greater interest in 

the interviewee’s point of view (rather than the researcher’s) and where flexibility in the 

interview flow is acceptable if not encouraged. Qualitative interviews were included in this study 

to supplement the quantitative and structured nature of the survey. Within the realm of 

qualitative interviews, there are additional decisions to be made: individual interviews or focus 

groups, the degree to which the interview is unstructured (totally unstructured or semi- 

structured), and the preparation of interview guides. 
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Individual interviews were chosen over focus groups, in order to mitigate the mediating 

effects of participants observing each others’ responses. This effects of such mediation would 

have been more pronounced in this study, since the participants belong to the same university 

and thus are in relative proximity should there be social repercussions for any statements or 

opinions shared. 

As for unstructured or semi-structured interviews, a semi-structured format was adopted. 

Unstructured interviews are generally suitable for research studies with a wide or flexible scope, 

whereas semi-structured interviews are preferred when the researcher has specific topics in mind 

to discuss [22] [25]. It is worth noting that in both cases, the interview still emphasizes how the 

interviewee frames and understands issues and events (as opposed to the researcher’s framing of 

the situation). In this thesis, the interviews followed up on content shared from the participant’s 

earlier survey responses, and address the relatively specific research questions outlined in the 

Introduction—thus suggesting a semi-structured format. The interview guide used in this study is 

provided in C.  Interview Guide for Semi-Structured Qualitative Interviews found in the 

Appendices. Finally, Kvale and Bryman suggest a list of popularly used criteria on conducting 

qualitative interviews, which were followed during this study. The list of criteria is provided in 

the table below. 

 
Table 3: Kvale and Bryman’s criteria of a successful qualitative interviewer [25] [26]. 

Criterion Description 

Knowledgeable Is thoroughly familiar with the focus of the interview 

Structuring Gives purpose for the interview; rounds it off; asks whether the 

interviewee has questions 

Clear Asks simple, easy, short questions; no jargon 

Gentle Lets people finish; gives them time to think; tolerates pauses 

Sensitive Listens attentively to what is said and how it is said; is empathetic in 

dealing with the interviewee 

Open Responds to what is important to interviewee and is flexible 

Steering Knows what he or she wants to find out 
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Critical Is prepared to challenge what is said—for example, dealing with 

inconsistencies in the interviewees’ replies 

Remembering Relates what is said to what has previously been said 

Interpreting Clarifies and extends meanings of interviewees’ statements, but 

without imposing meaning on them 

Balanced Does not talk too much, which may make the interviewee passive, 

and does not talk too little, which may result in the interviewee 

feeling he or she is not talking along the right lines 

Ethically sensitive Is sensitive to the ethical dimension of interviewing, ensuring the 

interviewee appreciates what the research is about, its purposes, and 

that his or her answers will be treated confidentially 

 

4. Results & Discussion 
 

The raw data is presented and analyzed to reveal general demographic characteristics 

about design teams at U of T, to directly answer the three research questions posed at the 

beginning, and to identify key limitations and future work related to this thesis. 

 

4.1 Data Collection & Demographics 
 

A total of 61 engineering students were surveyed from November 2017 to February 2018, 

representing 9 different design teams. Some key characteristics about the sample include: 

• 88% male, 12% female (no other genders reported) 

• 33% were general members, serving specific functions but with little or no management 

responsibilities involved 

• 38% were group/portfolio/division leads, in charge of major initiatives and often leading 

a group of other students 

• 29% were executives, responsible for the organizational strategy and leadership at large 
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• Participants had spent between 2 and 78 months as active members in their club, with the 

mean, median, and mode values being 18.7, 16, and 30 months. 

• Participants showed the following breakdown of type of responsibilities (participants 

allowed to choose more than one): 66% technical, 39% management, 10% business 

development 

• The 8 individuals who were interviewed in-person or over the phone were executives 

who had spent more than 16 months with their respective teams 

In addition, the current and preferred culture reported by participants were averaged 

across the entire sample to produce the graphs in Figure 4 and Figure 5. For both the current 

and preferred cultures, DT’s express the clan typology most strongly, and the hierarchy typology 

most weakly, suggesting a general tendency toward collaborative, approachable, familiar 

environments, with a relatively lesser emphasis on structure, control, process, and efficiency. 

There is also a discrepancy of 3 points between the market and adhocracy values between the 

current (market is greater) and preferred (adhocracy is greater) cultures. 

 The standard deviations of responses were also computed (Table 4), with the overall 

average being 9.1. The data tended to observe a bell curve distribution as shown for the points 

assigned to the Clan typology in the case of current design team club culture (Figure 3). Given 

that the differences between typologies for the average/preferred cultures was on the order of 3 

to 13 points, these standard deviations suggest the existence of many subcultures and varying 

perceptions of culture within clubs. 

Table 4: Standard deviations of points per cultural typology, between the present and preferred states. 

 Now / Current Preferred 

Clan 11.84 9.1 

Adhocracy 8.0 7.3 

Market 11.6 10.7 

Hierarchy 7.4 6.8 
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Figure 3: Frequency of Clan Now points across all design teams, with bin size of 3 points. Note the 
approximate bell shape of the distribution. 

  

 

 

 

 

 

 

 

 

Figure 4: The average DT culture across all participants, representing the actual culture of the design 
team community at large 
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Figure 5: The average preferred DT culture across all participants, representing the preferred culture of 
the design team community at large. 

 

Coding the club goals and challenges further revealed which ones were reported most 

commonly across all DTs (see Table 5 and Table 6). Due to the time limitations of an 8-month 

thesis, participants’ survey responses about personal goals and challenges were used only to 

provide context for organizational goals and challenges – however a study of these personal 

details may be conducted in its own right.  

Table 5: Frequency of the most commonly reported organizational goals. 

Goal Frequency 

Win 54 

Technical 37 

Recruit/Retain 29 

Leadership Development 29 
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Definitions and examples of each type of goal are provided below, with examples from 

the raw data: 

• Win: related to achieving a certain rank or award in the competition, e.g. “Win the X”, 

“Place in the top 5 teams”, “Break the X record” 

• Technical: related to accomplishing a certain technical milestone of objective, e.g. “pass 

certification testing”, “build functional humanoid robot”, create reliable designs” 

• Recruit/Retain: related to finding or keeping members on the team, e.g. “recruit 3 stable 

members for the X and Y sub-teams”, “retain at least 20 committed members” 

• Leadership Development: related to the development of teamwork, collaboration, and 

other interpersonal skills, e.g. “empower more female members in executive positions”, 

“build lasting relationships between all team members” 

Table 6: Frequency of the most commonly reported organizational challenges. 

Challenge Frequency 

Technical 33 

Meeting Deadlines 29 

Resources 27 

Commitment 24 

 

Definitions and examples of each type of challenge are provided below, with examples 

from the raw data: 

• Technical: related to accomplishing a certain technical milestone of objective, e.g. 

“getting competition [vehicle] in winning shape by the competition”, “troubleshooting 

designs quickly under different weather conditions” 

• Meeting Deadlines: related to accomplishing tasks by internal or external due dates – 

participants stated “meeting deadlines” and “managing deadlines” repeatedly 

• Resources: related to finding key partners, in-kind sponsorship, or funding, e.g. 

“securing money to do X”, “we have much less resources than many other teams” 
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• Commitment: related to the development of teamwork, collaboration, and other 

interpersonal skills, e.g. “empower more female members in executive positions”, “build 

lasting relationships between all team members” 

 

4.2 Impact of Culture on Organizational Goals 
 

Quantitative analysis was facilitated by defining the difference (∆) between the cultural 

profile of members who prioritized certain club goals as compared to the overall average culture 

of design teams (Table 7). The table values may be interpreted as, the respondents who listed 

<goal type> at least once in their top 3, also reported these raw point differences from the 

average current culture. Only current cultures were considered (not preferred cultures), in order 

to assess actual cultural impact as opposed to general correlations between preferences and goals. 

 

Table 7: Differences between the culture of specific goal types with the average culture of DTs. 

Goal Type Clan Δ Adhoc Δ Market Δ Hier Δ 

Win -2.0 -0.47 +1.3 -1.2 

Technical -2.8 -0.28 -0.33 +1.4 

Recruit/ 

Retain 

+3.0 -1.2 -4.2 -1.1 

Leadership 

Development 

+2.9 -2.0 -1.4 -0.5 

 

Proceeding individually through the rows above, the Win goal is linked with a culture of 

lesser Clan and Hierarchy points but stronger Market points. This suggests that students 

concerned with winning tend to also be concerned with accomplishing designs quickly (or on 

time), with less need for process or structure, even at the expensive of some innovation (lower 
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Adhocracy, although the difference is relative small) or inclusive collaboration and mentorship 

(lower Clan). This is echoed by interviews with Win-focused executives, who tended to note that 

the financial success of the club was dependent on results at the competition more so than the 

occasional member who may feel “excluded” or “poorly mentored”. The interviews also 

revealed that the winning mentality became increasingly strong as the competition date became 

closer, with one executive noting “I was new to the team but I didn’t expect [the executives] to 

huddle and listen only to themselves as we got more stressed and closer to the competition”. 

As for the Technical goal, the higher Hierarchy value and lower other values suggest that 

those clubs with stronger process and control tend to view technical goals as the priority. In this 

case, however, interviews revealed that Technical-focused respondents still viewed 

collaboration, creativity, and fast delivery as critical to success, suggesting that the lower values 

in the other typologies may be the result of lower relative (and not absolute) importance 

compared to the average. Interestingly, although one might expect the Adhocracy value to be 

higher for a technical goal, it was apparent from surveys and interviews that participants framed 

these technical goals as “pulling off the design well” rather than attempting an ambitious one. 

Recruit/Retain and Leadership Dev’t showed similar cultural deviations from the 

average, with a stronger Clan value being the defining characteristic. The prioritization of these 

two goals was understandably greater for those interviewees who saw internal collaboration and 

“long-term sustainability over generations of team leaders” as crucial to success. This is in stark 

contrast to the Win and Technical goals, which are grounded in terms of external perceptions of 

success such as awards or public demonstrations and testing. 

Overall, the results align well with the general characteristics outlined in CVF, and 

demonstrate how CVF – a general cultural framework – may help to prioritize distinct and 

specific types of goals in the design team context. 
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4.3 Impact of Culture on Organizational Challenges 
 

As with organizational goals above, a quantitative analysis of culture and challenges was 

facilitated by defining the difference (∆) between the cultural profile of members who prioritized 

certain club challenges as compared to the overall average culture of design teams (Table 7). 

The table values may be interpreted as, the respondents who listed <challenge type> at least 

once in their top 3, also reported these raw point differences from the average current culture. 

Once again, only the current cultures were considered (not preferred cultures), in order to assess 

actual cultural impact as opposed to general correlations between preferences and goals. It is 

worth noting that the ∆’s seen here have approximately half the magnitude as in the case of 

goals, suggesting that even slight cultural variations can have a more significant influence on 

club challenges, more so than on club goals. 

 

Table 8: Differences between the culture of specific challenge types with the average culture of DTs. 

Challenge Type Clan Δ Adhoc Δ Market Δ Hier Δ 

Technical -1.6 -0.52 -0.06 +0.72 

Meeting 

Deadlines 

-0.42 +0.53 -3.2 -0.67 

Resources +0.18 +0.37 -1.5 -1.6 

Commitment +1.1 -0.98 +1.2 -1.3 

 

For both goals and challenges, Technical displays the same cultural trends, with a higher 

Hierarchy value and lower other values. Technical is also the most frequently reported challenge, 

and second most frequently reported goal (as seen in Table 5 and Table 6 from before). The 

prevalence of technical priorities makes sense given that design teams are building technologies 

to compete against other universities. Furthermore, the survey results reveal that the goals and 
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challenges were framed similarly for many respondents, i.e. one participant gave “launch the 

satellite” as a goal, and “coming up with a feasible solution” as a challenge. The fact that 

Technical is both a top goal and challenge suggests there is high level of ambition across design 

teams, such that Technical goals are not only part of what it means to design technology, but that 

those goals are sufficiently difficult so as to make meeting those goals a top challenge as well. 

 It also appears that Adhocracy cultures with significantly lower Market tendencies report 

Meeting Deadlines as a common challenge. This is consistent with the definition of the Market 

typology, which is focused on ‘doing things fast’. The role of Adhocracy is demonstrated 

through interviews, where one respondent acknowledged, “whenever we try something new 

we’re taking a risk… usually that means problems that need extra time to solve”. This cultural 

typology aligns with what is commonly observed among large companies in safety-critical 

industries, where the need for reliability and credibility outweigh the allure of innovation. 

 When one respondent was asked why Resources was a top challenge, they explained “we 

want to be friends and finding new ideas (sic)… but that just costs money”.  The lack of process 

and control, represented by a lower Hierarchy value, may be contributing to increased focused on 

spending and using existing resources rather than accumulating new funding or equipment. 

Interviewees, however, generally did not view culture as impactful on resources and noted that 

the prioritization of resources as a challenge was either characteristic of design teams at large, or 

of the specific role (e.g. business development) on the team. 

 Finally, for Commitment, the higher Clan and Market values were linked to a lack of 

accountability and feelings of being overwhelmed as reported by interviewees and in the 

personal challenges of respondents. Many survey respondents also noted that this was a general 

challenge for design teams, commenting that the intense work sessions spent designing or 

building a design was in direct conflict with time spent on coursework. When asked if a culture 

change could help rectify commitment, interviewees gave mixed responses, with some stating 

that “I guess we could feel more guilty about missing things” and others noting “you just have to 

find the right people… most students won’t commit to the hours of being on a design team”. 
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4.4 Impact of Culture Fit on Goals and Challenges 
 

In industry, culture fit is often discussed with respect to hiring and job satisfaction, and 

thus the concept may be relevant to the discussion of DT goals and challenges – particularly 

when it comes to design team recruitment and retention. For the purposes of this thesis, culture 

fit is defined as the similarity between current and preferred culture, and is inversely related to 

the Cultural Distance (CD) between preference and reality: 

𝐶𝐶𝐶𝐶 =
∑|𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑝𝑝𝑐𝑐𝑐𝑐𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝|

24
 

where the Σ represents the summation of the absolute values between current and preferred 

points assigned to each of the 24 statements in the CVF inventory. The CD, then, is the average 

of the distance between the points assigned. The greater the CD, the poorer the cultural fit; and 

vice versa. The average cultural difference was 4.9 points, with the lowest at 0 points and the 

highest at 20.8 points, and the median at 4.1. 

 With the present coding scheme, culture fit did not appear to have any effect on the 

frequency of the top 4 goals and top 4 challenges mentioned previously. However, culture fit did 

impact the frequency of specific words or phrases related to member turnover (e.g. “retaining 

knowledge through years of turnover”, “proper training of new engineers”, “transferring 

knowledge to next generation”). There were 4 mentions of turnover-related challenges for the 

one-half of the sample that were below average CD, but 10 mentions of turnover-related 

challenges for the half that was above-average CD. This more than two-times increase in 

turnover challenges suggests that even minor differences in cultural fit can lead to significant 

increases in turnover issues, and that this relationship is nonlinear. 

 Those respondents who cited turnover issues also tended to report personal challenges 

with communicating and recording technical data themselves. For instance, in survey responses, 

respondents mentioned comments such as “creating lasting transitional documents that will live 

on after I leave”, “some members may still not see the importance of well-rounded team 

development and documentation”, “my knowledge is difficult to transfer without sharing the 

same experience”.  
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Interestingly, during the interviews, respondents with low culture fit and relatively strong 

Clan orientations tended to comment that they “should have” or “could have” taken various 

actions to improve the transfer of knowledge, whereas those with low culture fit and relatively 

strong Market orientations tended to comment that those members who left the team “did not” 

perform certain tasks effectively or take sufficient initiative. These semantic differences suggest 

that although culture may have impacted the exact reasoning behind why turnover was a 

challenge, it did not change the trend that culture fit was an important factor for all culture 

typologies. 

 

4.5 Sources of Error 
 

This thesis was conducted as an observational study (as opposed to under controlled 

laboratory conditions), and thus there were many variables which could have impacted the 

resulting data on culture, goals, and challenges. A discussion of key sources of error and possible 

means to address them is given below. 

Table 9: Key sources of error and their impact on the results 

Source of Error Impact 

The timing of the data collection 

was conducted over a four-month 

period in between the end and 

start of two semesters.  

Team members may prioritize different goals and 

challenges depending on the time of year (e.g. 

recruitment at the beginning, design in mid-year, 

turnover at the end). Also, club cultures may have 

changed over this period. 

The impact of sexism, racism, and 

other discrimination were not 

explicitly accounted for in the 

cultural inventory, and were 

reported (2 instances) only in 

interviews but not surveys 

Racism and sexism are not explicit features of cultural 

typologies in the CVF. At the moment, there is no 

evidence to suggest these factors are more or less 

prevalent for DTs over other engineering clubs, but 

further research is warranted. 
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Bias of the researcher, who is a 

former design team member 

familiar with the U of T 

engineering clubs community 

The author of this thesis previously spent 4 years on 

design teams at U of T and may therefore have been 

biased about categories for the coding scheme. The 

coding categories (note: not data), however, was shared 

with peers for feedback to help reduce this bias. 

The questions asking, “List your 

top 3 goals/challenges”, were 

included in the same survey, and 

listed immediately after one 

another 

By listing the top 3 goals first, respondents may have 

become cognitively anchored when reporting their top 3 

challenges shortly after. Some respondents had very 

similar goals and challenges, the latter framed as the 

inability to meet some of the initial goals. This could 

have reduced the variation in data on challenges. 

 

In particular, the role of sexism was explored deeper during an interview with a female 

respondent. This respondent, who had already accumulated more than 3 years of experience on 

her DT, noted that after promotions to higher roles, “it took a much longer time for people to 

trust and respect me”. When making design recommendations, or presenting details during 

design reviews, she “got more pushback even though I did the same analysis any engineer 

would”. In the context of DTs, such sexism could easily be interpreted as a CVF cultural feature 

(e.g. a feature of Hierarchy, if these remarks were interpreted as relating to achieving a high 

degree of technical design excellence) without the necessary ethical context to invalidate this 

effect as a desirable cultural strategy to prioritize certain goals or mitigate certain challenges. 

 

4.6 Future Work 
 

In the future, this research protocol should be replicated to investigate how culture 

impacts goals and challenges of other types of engineering student organizations at U of T, such 

as social impact, athletic, or student government. Like with DTs, culture may be linked to goals 

and challenges in other clubs to empower the student leaders with additional knowledge in their 

specific contexts. Researchers could also study other universities in Canada, in the rest of the 
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Western world, and then globally to see how broader cultural and socioeconomic influences 

might impact these goals and challenges as well. 

A second area of future work is to continue analyzing the extensive amount of data that 

was collected on design team demographics, but to answer other research questions. Those 

interested in the experience of individuals could analyze the data on personal goals and 

challenges to characterize and address the challenges facing individual members, as well as 

relate these results to broader organizational challenges. The data collected could also be 

analyzed by role (e.g. general member, project lead, executive), and responsibility (e.g. technical, 

management, sponsorship) to see how the organizational structure may influence or be 

influenced by culture, goals, and challenges. 

A third area of future work aligns with the existing momentum of ELE research, and 

would involve assessing learning and development outcomes in the specific context of design 

teams. It could be scoped to all of U of T as with this study, or possibly be broadened through 

partnerships with other ELE institutes, to effectively replicate Rottmann et al.’s study [9] but 

with a tighter focus on and coding scheme geared toward DTs and cultural analysis. 

A fourth and final area of future work is critical to complementing this thesis: assessing 

cultural impact not only in terms of goals and challenges prioritized, but in terms of effectiveness 

in achieving goals and overcoming challenges. The scope of this thesis was to see how culture 

influences goals and challenges, which can help organizational leaders shape their culture to help 

members focus on certain goals and challenges. But investigating how culture affects how and 

whether or not these goals and challenges are addressed is the next logical step. 

 

5. Conclusion 
 

This thesis has demonstrated the viability of a cultural analysis approach to studying 

student co-curricular goals and challenges, while revealing key insights in the context of 

engineering design team clubs. The official descriptions of CVF cultural typologies are 

consistent with the words and descriptions used by respondents in surveys and interviews, and 
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this thesis has built on the successful work of Cameron & Quinn to identify design team-specific 

goals and challenges as they relate to culture. Furthermore, the qualitative interviews played a 

critical role in providing context and validation for the purely numerical results of OCAI.  

It was shown that different cultures tend to result in different goals and challenges being 

prioritized. For example, cultures that identified more strongly with the Market typology were 

linked with winning-related goals, while cultures that identified more strongly with Clan were 

linked with recruitment, retention, and leadership development goals. Moreover, cultures that 

identified weakly with Market struggled with meeting deadlines, and those with higher levels of 

both Clan and Market struggled with member commitment due to a lack of accountability and 

but an intimidating level of dedication among senior members. Finally, it was shown that poor 

culture fit tends to result in increased reporting of challenges related to turnover and transition.  

This research is not free of caveats with interpretation and limitations in the culture 

framework used. Many sub-cultures exist within design teams, and some of the observed 

variations in goals and challenges are better explained by systemic or external influences (e.g. a 

general lack of space on campus, a general discrepancy between the cost of industry-grade 

design and student budgets, sexism originating from professional or societal influences). Future 

work should be aware of these effects in designing research protocols and developing interview 

guides to address potential limitations of CVF-based analysis. 

Looking forward, this thesis endeavours to provide design team student leaders with 

valuable insights on how to measure and influence culture to change goals prioritized and 

challenges experienced among members – and it aims to show ELE researchers the value of 

studying not only how universities can help student outcomes, but how students can help their 

own organizations grow and thrive.  
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7. Appendices 
 

A.  Online Survey 
 

Thank you for your interest in this study on the influence of organizational culture on the goals, 

successes, and challenges faced by students in engineering clubs at U of T. To be eligible for this 

study, you must be a U of T student from any faculty or level of education, and involved in a 

club that is affiliated with the Engineering Society (affiliated clubs, discipline clubs, and design 

teams included -- see  http://skule.ca/get_involved if you are unsure). The deadline to complete 

this survey has been extended to 11:59PM Eastern Time on February 19, 2018. 

 

If you have questions regarding your rights as participants, you may contact the Research 

Oversight and Compliance Office – Human Research Ethics Program at 

ethics.review@utoronto.ca or 416-946-3273 

* = Required 

 

<Research Consent Form was included here> 

 

1. Consent to Participate * 

 

I am willing to participate in the study titled ‘Investigating how organizational culture 

influences success and failure in engineering co-curricular clubs’. I accept the conditions of 

confidentiality suggested by you and understand that I may withdraw at any time. I also 

understand that my participation is voluntary. 

 

Part 1/4: General Info 
 

2. First Name * 

3. Last Name * 

4. Gender * 

http://skule.ca/get_involved
mailto:ethics.review@utoronto.ca
mailto:ethics.review@utoronto.ca
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Male, Female, Other, Prefer not to say 

 

5. U of T Email Address * 

6. Discipline * 

<a dropdown was provided of the different engineering disciplines offered at U of T, with one 

option titled ‘Other Faculty (please specify faculty and program in next question)’> 

 

7. Other Discipline 

Only answer if you selected 'Other' above. 

 

8. Which club/organization do you represent? If you are involved in multiple clubs, 

please state the club you are most involved in. * 

Club names are directly copied from the Engineering Society clubs directory. 

<a dropdown of the official engineering-affiliated design team clubs was provided> 

 

9. What is your current position in the club? * 

• Executive 

• Group / Portfolio / Division Lead 

• General Member 

 

10. As of today, how many months have you been an active member of this club? * 

11. What is the nature of your current responsibilities in the club? * Choose up to three 

Check all that apply. 

• Business Development (e.g. sponsorship, social media, marketing), 

• Management (e.g. project/division lead, oversight or mentorship of other 

members) Technical (e.g. design, research, coding, etc.) 

• Administrative (e.g. finances, official requests and forms, etc.) 

• Social (e.g. organizing events, recruitment, fostering internal relationships) 
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• Other: 

 
Part 2/4: Cultural Inventory 

 

Please download and fill out the cultural inventory spreadsheet here: <link to the sheet> 

It should take approximately 15 minutes to complete. All instructions are included in the 

spreadsheet. Once completed, please email the spreadsheet as an attachment to 

jer.wang@mail.utoronto.ca, with the subject line "ESC499 SURVEY 1". 

 

12. Confirmation * 

I have downloaded and completed the spreadsheet, and sent it to jer.wang@mail.utoronto.ca 

 
Part 3/4: Identifying Organizational Goals 

 

In the final two sections, you will be asked about your organization's goals and your personal 

goals. In your own words, what do you think are your club's top-three goals for the coming 

year? Answer below in order of descending importance. 

 

Examples: 

• Recruit 20 new members with a retention rate of at least 25% 

• Develop more intimate team relationships to create a more informal and open 

team culture 

• Host Conference X to attract at least Y exhibitors and Z attendees 

• Place 1st at Competition X 

 

13. Club Goal #1 * 

14. Club Goal #2 * 

15. Club Goal #3 * 

 

What do you think are the top three challenges your club will have to overcome to achieve 

mailto:jer.wang@mail.utoronto.ca
mailto:jer.wang@mail.utoronto.ca
mailto:jer.wang@mail.utoronto.ca
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these goals? Answer below in order of descending difficulty. 

 

Examples: 

• Securing sufficient funding to cover this year's more ambitious budgetBreaking silos 

between Team X and Team Y to foster collaboration 

• Gaining the respect of the team, as I am a new leader this year 

• Managing time to reach deadlines given very limited time 

 

16. Challenge #1: * 

17. Challenge #2: * 

18. Challenge #3: * 

 
Part 4/4: Identifying Personal Goals and Challenges 

 

In your own words, what are your top three goals (related to your involvement in the club, not 

generic goals) this year? Answer below in order of descending importance. 

 

Examples: 

• Develop skills in aerodynamic design and simulation 

• Help us win the innovation award at Competition X 

• Personally recruit at least 20 participants per workshop held this semester 

• Inspire at least one other team member to take on a leadership role in the new year 

 

19. Personal Goal #1 * 

20. Personal Goal #2 * 

21. Personal Goal #3 * 

 

What do you think are the top three challenges you will have to overcome to achieve your 

personal goals? Answer below in order of descending difficulty. 
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Examples: 

• Learning vast amounts of new material quickly regarding concrete design 

• Improving at my time management to better balance club commitment and academics 

• Resolving a conflict with a teammate whom I need to work with to succeed 

• Developing my mediocre sales skills to pitch sponsorship more effectively 

 

22. Challenge #1: * 

23. Challenge #2: * 

24. Challenge #3: * 

 

Follow-Up 
 

25. Would you like to be notified of future updates related to this study? * 

Yes/No 

 

Powered by Google Forms 
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B. Organizational Culture Assessment Inventory (OCAI) 
 

Table 10: Sample of the OCAI questions posed to participants as part of the survey. 

Please complete all fields highlighted in blue and do NOT edit any other parts of the document.  
 
Below are six aspects of organizational culture with four options to choose from per section. In the 
'Now' column of each section, divide 100 points among the four options according to how well they 
describe your club. For example, if you think Option A is very representative, B and C are somewhat 
representative, and D is barely representative, you might allocate 50 to A, 20 to each of B and C, and 
just 10 to D. Just make sure it adds to 100 per section.  
 
Then, in the 'Preferred' column of each section, divide 100 points as you did for 'Now', but instead 
according to how you would prefer your club to look (more points means the option is more preferred, 
fewer points means less preferred). 
 
Dominant Characteristics Now Preferred 
A: The organization is a very personal place.  It is like an extended family.  
People seem to share a lot of themselves. 0 0 
B: The organization is a very dynamic entrepreneurial place.  People are 
willing to stick their necks out and take risks. 0 0 

C: The organization is very results oriented.  A major concern is with 
getting the job done.  People are very competitive and achievement 
oriented. 0 0 
D: The organization is a very controlled and structured place.  Formal 
procedures generally govern what people do. 0 0 

Total (ensure equals 100 for each column) 0 0 

   
Organizational Leadership Now Preferred 
A: The leadership in the organization is generally considered to exemplify 
mentoring, facilitating, or nurturing 0 0 
B: The leadership in the organization is generally considered to exemplify 
entrepreneurship, innovating, or risk taking. 0 0 
C: The leadership in the organization is generally considered to exemplify 
a no-nonsense, aggressive, results-oriented focus. 0 0 
D: The leadership in the organization is generally considered to exemplify 
coordinating, organizing, or smooth-running efficiency 0 0 

Total (ensure equals 100 for each column) 0 0 

   
Management of Club Members Now Preferred 
A: The management style in the organization is characterized by 
teamwork, consensus, and participation. 0 0 
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B: The management style in the organization is characterized by 
individual risk-taking, innovation, freedom, and uniqueness. 0 0 
C: The management style in the organization is characterized by hard-
driving competitiveness, high demands, and achievement. 0 0 

D: The management style in the organization is characterized by security 
of role, conformity, predictability, and stability in relationships. 0 0 

Total (ensure equals 100 for each column) 0 0 

   
Organizational Glue Now Preferred 
A: The glue that holds the organization together is loyalty and mutual 
trust.  Commitment to this organization runs high 0 0 

B: The glue that holds the organization together is commitment to 
innovation and development.  There is an emphasis on being on the 
cutting edge 0 0 

C: The glue that holds the organization together is the emphasis on 
achievement and goal accomplishment.  Aggressiveness and winning are 
common themes 0 0 
D: The glue that holds the organization together is formal rules and 
policies.  Maintaining a smooth-running organization is important 0 0 

Total (ensure equals 100 for each column) 0 0 

   
Strategic Emphases Now Preferred 
A: The organization emphasizes human development.  High trust, 
openness, and participation persist. 0 0 

B: The organization emphasizes acquiring new resources and creating 
new challenges.  Trying new things and prospecting for opportunities are 
valued. 0 0 
C: The organization emphasizes competitive actions and achievement.  
Hitting stretch targets and winning in the marketplace are dominant. 0 0 
D: The organization emphasizes permanence and stability.  Efficiency, 
control and smooth operations are important. 0 0 

Total (ensure equals 100 for each column) 0 0 

   
Criteria for Success Now Preferred 

A: The organization defines success on the basis of the development of 
human resources, teamwork, member commitment, and concern for 
people. 0 0 

B: The organization defines success on the basis of having the most 
unique or newest products.  The club organization is a leader and 
innovator. 0 0 
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C: The organization defines success on the basis of winning and outpacing 
the competition.  Competitive leadership is key. 0 0 

D: The organization defines success on the basis of efficiency.  
Dependable delivery, smooth scheduling and low-cost activities are 
critical. 0 0 

Total (ensure equals 100 for each column) 0 0 
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C.  Interview Guide for Semi-Structured Qualitative Interviews 
 

Participant ID     

Pseudonym Preference     
 

Club Involvement History 
 

1) Tell me about how you got involved in the club. 

• Why they joined, how they found out, why they stayed 

 
2) Briefly summarize your current and past roles or responsibilities in the club. 

• Titles, key responsibilities, major projects, with dates  

 

Organizational Culture Questions 

 

1) What does ‘organizational culture’ mean to you? 

 
2) In your initial survey response, you mentioned your club’s top three goals were 

<insert>. Why are these priorities for your club? Do you agree with these priorities? 

 
3) You also mentioned your club’s top challenges in achieving these goals were 

<insert>. Why do you believe these are the most important challenges? What makes 

so tough? 

 
4) What are some things you would change about your club? 

• E.g. projects, goals, focus areas, organizational structure, meetings, 

decision-making, strategy, social environment 
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Individual Questions 
 

1) In your initial survey response, you mentioned your top three personal goals were 

<insert>. Why are these priorities for you? 

 
2) How have your interactions and relationships with teammates helped you with 

your progress on personal goals or challenges? 

 
3) How have your interactions and relationships with teammates negatively impacted 

your progress on personal goals or challenges? 

 

Final Remarks 
 

1) [Quickly recap respondent’s statements]. Is there anything you’d like to add or 

highlight from this interview? 

 
2) Thanks for participating! 
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