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Abstract  
Engineering students at a small regional private university are required to have three co-op semesters within a four-
year curriculum. Mentoring and guiding students through securing co-ops and leveraging such valuable experience to 
launch their careers requires deep knowledge of the students, both in how they work as well as their strengths and 
weaknesses.  Such knowledge is required both on the part of the student as well as the co-op faculty and staff.  This 
important knowledge has been obtained through the TTI TriMetrix® DNA assessment suite which is designed to 
increase the understanding of an individual's talents in three distinct areas: competencies, motivators, and behavioral 
traits.  The TTI assessment has been used to help the student in their job search by informing their resume and 
preparing for interviews.  It has also been used along with cluster analysis to guide the students towards employment 
that suits them best and, more importantly, to dissuade them from taking jobs that require major departure from their 
natural style of work.  The assessment has also been used in the engineering program to gage student mindset, inform 
retention efforts, and provide a tool for the continuous improvement required for accreditation. 
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Cooperative education, engineering education, assessment, career mentoring, self-management, process management. 
 
Introduction 
The journey towards becoming an effective engineer and manager in meaningful career employment is fraught with 
challenges. As a student matriculates through an engineering co-op program, they are confronted with many critical 
decisions. Drucker (Drucker, 2008) argues that sustainable career satisfaction stems from an individual performing 
from strength, doing a job that suits their style of work, and working in an organization whose values they share. These 
questions are hard to answer even for a mid-career professional with years of experience working in various 
organizations and roles. To an undergraduate student who is learning the very basics of the engineering profession 
while managing early adulthood, these questions are extremely difficult to answer.  

At its core, guiding an undergraduate student through a nascent engineering career boils down to a management 
problem: self-understanding on the part of the individual; and, mentoring and guidance on the part of teachers and 
career counselors. Such a management problem benefits from quantitative data and deterministic processes. For this 
paper, the quantitative data is obtained from the TTI TriMetrix® DNA assessment suite which is designed to increase 
the understanding of an individual's talents in three distinct areas: competencies, motivators, and behavioral traits. The 
heuristics are meant to map the characteristics of the engineering discipline/job/assignment to the competencies, 
motivators, and behavioral traits of the individual. The purpose of the process is not to decide on what a person should 
do, but to increase the knowledge of the self that can be used to make informed decisions. 

The TTI assessment suite was administered to 440 undergraduate students between 2017 and 2021, as incoming 
freshmen and later as first semester juniors after a minimum of one co-op experience. This paper illustrates the value 
of this assessment to engineering students as they seek their first co-op assignment.  This paper continues to present a 
set of engineering typologies that have been used to guide the students towards suitable co-op employment. The last 
section described the value of the assessment to the engineering program.   
 
The Choice of Instrument 
The choice of instrument is based on the needs of an engineering program at a small regional private university with 
a century-old mandatory three-semester co-op program. In its current form, the co-op program requires students to 
seek their first co-op employment in the summer of freshman year with the other two taking place in the summers of 
the second and third year. This co-op program requires significant preparation on the part of the students, the majority 
of whom have little or no relevant experience and minimal self-knowledge of how they would function in a 
professional setting and what they can contribute. To empower the students and to enable career counselors to better 
assist them in the process, a comprehensive and actionable assessment tool was needed.  The tool chosen for this task 
was the TTI TriMetrix® DNA assessment suite.  

The TTI assessment suite is administered using an online portal (www.ttisi.com) and consists of three self-
reporting instruments intended to provide a comprehensive view of one’s natural style of work in an organizational 
setting. The result of the assessment is documented in a report that opens with a narrative description of the behavioral 
characteristics of an individual along with “do’s and don’ts” coaching. The report follows with a ranking and analysis 
of four behavioral descriptors, e.g. how an individual responds to rules and procedures set by others (See Exhibit A1 
in Appendix).  Immediately following the behavioral descriptors is a ranking of twelve behavioral traits, e.g. do they 
exhibit a sense of urgency in dealing with assignments? Are they able to shift effortlessly between tasks? (see Exhibit 
A2 in Appendix). The behavioral descriptors are intended to answer the how questions. The third part of the report 
deals with what motivates the person taking the assessment, namely the why questions, e.g. are they motivated by 
working with others? do they value money and its utility? (Exhibit A3 lists the motivators measured by the TTI).  The 
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final part of the report contains an evaluation of twenty-five personal and professional competencies such as problem 
solving and goal orientation (see Exhibit A4 for a list and description of the competencies). This part attempts to shed 
light on the what questions. Exhibit 1 provides a summary representation of the outputs of the TTI instrument. 
 

Exhibit 1. TTI TriMetrix DNA Assessment Suite - Competencies, Behavioral Style and Motivators. 

 
 
Assessment Process and Implementation 
The TTI assessment suite is administered twice during the four-year undergraduate engineering curriculum at a small 
regional private school with a mandatory three-semester co-op program. It is first administered within few weeks of 
the first semester of freshman year as a graded assignment in a course required of all incoming engineering freshmen 
and transfer student. This one-credit course titled Introduction to Cooperative Education in Engineering and Science 
is designed to ready the student to map their journey towards a professional career in engineering and to secure a 
meaningful co-op placement at the end of freshman year. In this course, the students will: draft a professional resume; 
learn the expectations in engineering employment; and develop and practice interview skills. The same TTI assessment 
is again administered in the first semester of junior year in a course titled Professional Practice of Engineering, also 
as part of a graded assignment. This two-credit junior level course has a prerequisite of a minimum of one co-op 
semester as it is designed to have the students reflect on their co-op experiences and to deepen their understanding of 
themselves and their place in the engineering profession. The students are informed that taking the TTI assessment is 
required but that they may have their data removed from the database if they so choose. Thus far, no student has 
exercised this option. 

The TTI assessment suite was administered over five years to 262 freshmen and transfer students between fall 
2017 and 2021 which accounts for 98% of the students registered in the freshman course. As for the students in the 
junior class, 178 students have taken the survey between fall 2017 and 2021, accounting for 100% of the registered 
students. Of the 440 students who have taken the assessment, 82 have taken it twice as freshman and then as juniors. 

Much value has been derived from the TTI assessment results.  There is direct value to the student in the form of 
deeper self-knowledge.  The co-op program benefits in that the assessment can lead to better career mentorship and 
guidance.  The overall engineering program can also benefit as the aggregate results can be used as formative 
assessment revealing the development of the students as they matriculate through the program. 
 
Value to the Student 
The TTI report has proven very valuable in guiding the students through the process of job search.  The opening 
narrative and the behavioral traits given in the report have been used to help students craft summary statements for 
their resumes.  Consider the case of two students whose sample results are shown in Exhibit 2.  The two students have 
the same gender and major of study as well as a comparable GPA, yet their behavioral make-up is very different.  One 
student tends to take immediate action, has a desire to win and can adapt easily to various situations.  The other is able 
to build rapport with a wide range of individuals, seeks to identify and fulfil customer expectations and is able to 
perform predictable in repetitive situations.  Such level of self-knowledge is not always apparent to a freshmen student.  
In the first-year first-semester co-op preparation course, the students are tasked with drafting a resume before the TTI 
survey is taken and are then asked to redraft it after they receive the TTI results. In the experience of one of the authors 
who is the instructor for the course, very few students have a sufficient understanding of themselves and, of the few 
who do, have a difficult time expressing it properly.   
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Exhibit 2. Example of the Differences in Behavioral Traits of Two First-Year students.  

 
 
The next step in the co-op prep class is to prepare the students for job interviews.  One part of the preparation is to 
have the student formulate and practice answers to some standard interview questions that are often asked.  A student 
must be ready to answer typical questions such as: “can you tell me about yourself?”; “what are your greatest 
strength?”; and “what are your biggest weakness?”  Prior to the TTI, these questions caused a great deal of 
consternation as the students did not have good answers and the instructor did not know the students well enough to 
help.  The TTI assessment reveals a student’s strengths and weaknesses in a clear and accessible terminology.  
Consider the case of the student whose competencies are shown in Exhibit 3.  Only the top three and bottom three 
competencies are graphed for visualization purposes. A cursory look reveals that the student is a self-starter who 
demonstrates initiative and a willingness to start work (greatest strength) and is adept at making decisions and 
managing projects.  That same student has difficulty with resiliency and struggles to recover from adversity (biggest 
weakness) and finds it difficult to work with others and to take ownership of personal actions.  Whether or not a 
student chooses to reveal this level of intimate information in an interview, the fact that such an individual is aware 
of these shortcomings opens the door for taking steps to improve them.  It is important to mention that competencies 
like resiliency and teamwork can be practiced and improved while behavioral traits such as urgency and 
competitiveness are more fundamental to one’s being and are much harder to change.  
 

Exhibit 3. Strengths and Weaknesses of a first-year student.  

 
 
Value to the Co-op Program  
The function of the co-op staff and faculty is to mentor the students and guide them in the process of securing 
employment, but by design do not engage in placing students in co-ops.  Only on rare occasions when a student has 
difficulty securing a co-op do they get deeply engaged in the process.  As such, most students secure co-ops without 
any foreknowledge on the part of the co-op staff and faculty and the worry in those instances is that some of the 
students end up in co-ops that do not suit their behavioral traits and competencies.  For example, a highly creative 
student who does not value order in their daily work and has difficulty focusing on repetitive tasks or on following 
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rules might have a difficult time in a quality control co-op assignment.  On the other hand, that same student could 
thrive and make meaningful contributions in certain product development roles.  For such reasons, mentoring is critical 
but using the TTI with its forty-seven dimensions and the wide variation in students requires some simplification.  To 
reduce the number of dimensions and make the information accessible and actionable, the hierarchical cluster analysis 
(HCA) was employed to reduce the number of dimensions. 

Cluster analysis has been used in engineering education research over the last two decades (Jackson & Mentzer, 
2017) to understand the relationship between the future aspirations of engineering students and how they conduct 
themselves while in college (Ehlert, Faber, Kennedy & Benson 2017, Chasmar & Ehlert 2018) as well as to inform 
curriculum redesign (Foley, Dennis, Eggleson, Sunda-Meya & Haas 2018, Besterfield-Sacre, Ozaltin, Shartrand, 
Shuman & Weilerstein 2011).  

Cluster analysis has been successfully conducted on TTI survey data (Pistrui et al., 2021) and has consistently 
reduced the number of dimensions to three clusters (see Exhibit A5 in the Appendix).  Even though the cluster analysis 
included all the TTI dimensions, they tend to be most pronounced in the four behavioral descriptors (Dominance D, 
Influencing I, Steadiness S and Compliance C) and the twelve behavioral traits (see Exhibit A2 in the Appendix).  The 
first cluster is denoted by high scores on the D (Dominance) and I (Influencing) descriptors and will thus be referred 
to as the DI Typology.  The second cluster is marked by high scores in the I (Influencing) and S (Steadiness) and will 
be tagged as the IS Typology.  The third and last cluster consists of individuals with high S (Steadiness) and C 
(Compliance) and will be referred to as the SC Typology. 
 
The DI Typology. The behavioral characteristics of this typology are shown in Exhibit 4.  Engineers with a DI 
typology are competitive, aggressive in taking on projects and have a sense of urgency.  They are versatile and easily 
adapt to changing routine and incongruities.  They value working with other people and tend to seek leadership 
positions on teams.  They tend to value rules and traditions less than the other typologies. 
 

Exhibit 4. Behavioral characteristics associated with the DI Typology 

 
 
The IS Typology. The behavioral characteristics of this typology are shown in Exhibit 5.  Engineers with an IS 
typology are customer-oriented, value interacting with other people and work in a collaborative environment.  They 
are deliberative when taking on new responsibilities and do not have a sense of urgency or need for competition.  They 
tend to be somewhat flexible with the rules in favor of serving the interests of a team or a client. 
 
The SC Typology. The behavioral characteristics of this typology are shown in Exhibit 6.  Engineers with an SC 
typology value structure (both in their physical environment and in their use of time), do well with repetitive tasks 
and can see a job to completion despite difficulties and setbacks.  Engineers with this typology are more accepting 
of rules and norms and tend to be conservative in their thinking.  They are analytical and deliberative in their 
decision-making process.  They have difficulties switching between tasks and prefer to deal with one thing at a time.  
They are very deliberative in taking on projects and work and do not thrive in a competitive environment.  They are 
not very people-centered in a professional setting. 
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Exhibit 5. Behavioral characteristics associated with the IS Typology 

 
 

Exhibit 6. Behavioral characteristics associated with the SC Typology 

 
 
Mapping the Typologies to Engineering Employment. Once the students come to realize and understand the 
typology that they belong to, that opens the door to having meaningful discussions about which type of employment 
better suits their strengths. There are a lot of factors to consider including the nature of the job itself as well as the 
corporate culture.  For the latter, it is not simply a matter of the culture internal to the corporation but also the culture 
of the society that surrounds it. In fact, engineering students seeking careers in the automotive industry could find 
themselves working for a Japanese company or a German company among a half dozen other corporate nationalities. 
Behavioral traits that are prized in one culture could be a major liability in another. 

Aside from the cultural dimensions to working in a certain corporation, there is the nature of the work itself that 
needs to be considered in mentoring students.  For example, the behavioral traits and characteristics that suit an 
engineer who works solitarily on a major project while attending few orderly meetings per weeks are very different 
from those that suit an engineer who is supporting an assembly line working alongside blue-collar employees. It is 
important to note that these typologies are not meant to vector students towards certain employment but rather to help 
them avoid the types of employments that can disadvantage them and thus harm their careers.   
 
Value to the Engineering Program 
Engineering programs undergo regular assessment as a requirement of ABET accreditation. Of the seven ABET 
learning outcomes, only three can be classified as technical while four are non-technical enablers of success in a 
professional environment. While a self-reporting instrument such as the TTI would not be considered as a sufficient 
measure of attainment by itself, it is very helpful if used in a corroboratory manner.  

Of particular interest to an engineering program is the ability to measure the self-efficacy of students. Self-efficacy 
is an individual self-assessment and beliefs in their own capabilities to perform tasks in a given situation. As such, it 
is uniquely suited to be measured using self-reporting instruments. Such instruments have been used to measure 
engineering self-efficacy relating to skills such as experimental work and design (Mamaril, Usher, Li, Economy & 
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Kennedy 2016).  The TTI assessment has been used to measure self-efficacy related to professional competencies 
(Gosselin, Bonnstetter, Gehrig & Stokes 2021). 

Self-reporting surveys can also be used to assess the mindset of students relating to certain areas.  The TTI 
instrument has been used has been used the assess the entrepreneurial mindset of the engineering graduates, which is 
of particular interest to the engineering program studied in the paper (Pistrui, Layer & Dietrich, 2013, Dietrich, 2012, 
Pistrui, Bonnstetter, Bonnstetter & Fry 2011).  

The competencies part of the TTI can be grouped into five categories, as shown in Exhibit 7.  The expectations 
for a student matriculating through a rigorous curriculum such as engineering is that there would be measurable 
positive developments in these competencies.   
 
Assessment Results. The assessment results are compared for the 82 students who have taken the assessment twice 
(freshmen and junior) and shown in Exhibits 8-10.  Exhibit 8 shows the competencies for the Diplomacy & Leadership 
and the Empathy & Mentorship categories.  Of the ten competencies, six showed an increase and four showed a 
decrease.  The four that decreases are cause for investigation as they are conflict management, appreciating others, 
interpersonal skills and teamwork.  These are concerning as they speak directly to ABET outcome 5 (an ability to 
function effectively on a team whose members together provide leadership, create a collaborative and inclusive 
environment, establish goals, plan tasks, and meet objectives).  It is not clear whether the reductions in these four 
competencies are real or are artifacts of the students better able to gage themselves after interacting with a variety of 
people in the professional contexts of the co-op.  A prior study (xxx, 2019) showed a positive correlation between the 
reduction in conflict management competencies and the level of conflicts that the students experienced while on co-
op.  Those who reported finding themselves in a no-win situation while on co-op reported the largest drop. 
 

Exhibit 7. Competency groupings in five categories. 
 Categories 

Diplomacy & 
Leadership 

Empathy & 
Mentorship 

Self-Management Process 
Management 

Thinking & 
Learning  

C
om

pe
te

nc
ie

s 

Conflict 
Management 

Appreciating 
Others 

Goal Orientation Planning and 
Organizing 

Conceptual 
Thinking 

Diplomacy Employee 
Development 

Personal 
Accountability 

Project 
Management 

Creativity and 
Innovation 

Influencing Others Interpersonal 
Skills 

Self-Starting Time and Priority 
Management 

Futuristic 
Thinking 

Leadership Teamwork Resiliency Customer Focus Problem Solving 
Negotiation Understanding 

Others 
Flexibility Decision Making Continuous 

Learning 
 

Exhibit 8. Mean competencies for the Diplomacy & Leadership and the Empathy & Mentorship categories. 

 
 
Exhibit 9 shows the competencies for the Self-Management and the Process Management categories.  Nine of the ten 
competencies in these two categories showed an increase or remained the same.  The one competency that showed a 
slight decrease is goal orientation.   
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Exhibit 9. Mean competencies for the Self-Management and the Process Management categories. 

 
 
The competencies in the Thinking & learning categories are graphed in Exhibit 10.  There was a marked increase in 
these competencies which is expected given that they are the hallmark of the engineering mindset and skillset and the 
target of a significant number of the courses in the engineering curriculum.   
 

Exhibit 10. Mean competencies for the Thinking & Learning category. 

 
 
Retention Efforts. Retention of first-year students has historically been problematic. There are numerous reasons 
why a first-year student will not matriculate forward in engineering.  There are those who realize that engineering is 
not the profession for them, and they switch majors which is a good outcome. There are others who have difficulty 
with the rigor (i.e., mathematics and calculus-based courses) and either switch to other disciplines or drop out entirely.  
The most problematic cases are for students who exhibit good affinity for engineering and have the cognitive abilities 
to handle the rigor but leave the engineering program after the first year. Analysis shows that the majority of those 
fall into the DI typology discussed earlier.  A student with the DI typology tends to take on many extracurricular 
activities that they view as opportunities (high D), love to socialize and interact with people (high I) and have difficulty 
with the pace of the first-year environment consisting of long hours of homework in subjects such as mathematics, 
science and English (low S). Compounding the problems is that a majority of the instructors exhibit an SC typology 
and have difficulty relating to these students.  To remedy this problem, students with the DI typology are given 
additional mentoring and are made aware of their situation.  Prior research (xxx, 2021) shows that 40% of graduate 
students in a highly selective professional master program requiring a nomination from an engineering manager have 
a DI typology even though only 23% of the undergraduate engineering students cluster into that typology. The 
mentoring strategy is to promise “better things to come” as DI individuals tend to fair very well in professional 
engineering practice. 
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Conclusions 
TTI TriMetrix® DNA assessment suite has been administered to incoming freshmen and junior students in the 
engineering program at a small regional private university with three required co-op semesters.  The assessment 
provides valuable insight into the competencies, motivators and behavioral characteristics and traits of the students.  
This information has been used to enable to the students to create more informative resumes and to improve their 
interview skills, which are of added importance as the program require that students seek a co-op during their first 
year.  Hierarchical cluster analysis has been used to identify engineering students into three engineering typologies: 
Steadiness Compliance (SC) typology describing engineers who value an orderly pace of work with a respect for 
processes and rules; Influencing Steadiness (IS) typology describing engineers who value working and influencing 
people while maintaining an orderly pace; Dominance Influencing (DI) typology describing engineers who are 
aggressive in the way they approach projects while working with people to achieve goals.  These typologies have been 
helpful in enabling the co-op faculty and staff to better advise and mentor students towards co-op assignment that 
better suit their strengths and their natural style of work.  Also, the typologies have been used to inform retention 
efforts, particularly for students who exhibit a DI typology. These students tend to struggle in the first two years of an 
engineering curriculum but those who matriculate tends to have successful engineering careers.  A comparison of the 
assessment of the subset of students who have taken the TTI both as freshmen and as juniors shows an increase in 
competencies, particularly those related to thinking and learning. There was a reduction in five competencies, mostly 
related to interpersonal characteristics.   
 
Recommendations 
An engineering program can benefit greatly from knowing its students on a personal level and not simply by gauging 
their performance with grades.  Such personal knowledge of who students are and how work is hard to achieve even 
for small programs.  Large scale assessment using a comprehensive survey such as the TTI TriMetrix® DNA 
assessment suite can yield valuable information that in turn can lead to better mentorship and curriculum improvement. 
 
References 
Besterfield-Sacre, M., Ozaltin, N. O., Shartrand, A., Shuman, L. J., Weilerstein, P. (2011).  Understanding the 

technical entrepreneurship landscape in engineering education.  Proceedings of the 2011 American Society 
for Engineering Education Annual Conference. Vancouver. 

Chasmar, J. and Ehlert, K. M. (2018).  Cluster analysis methods and future time perspective groups of second year 
engineering students in a major-required course.  Proceedings of the 2018 American Society for Engineering 
Education Annual Conference. Salt Lake City. 

Dietrich, S. (2012).  A critical examination of the construct validity of the TTI performance DNA survey for the 
purpose of differentiating the entrepreneurially-minded engineer.  Doctoral Dissertation, College of 
Technology, Eastern Michigan University, Ypsilanti, MI.   

Drucker. P. F. (2008). Managing oneself. Harvard Business Review Press. 
Ehlert, K. M., Faber, C. J., Kennedy, M. S. and Benson, L. (2017). Utilizing cluster analysis of close-ended survey 

responses to select participants for qualitative data collection.  Proceedings of the 2017 American Society for 
Engineering Education Annual Conference. Columbus. 

Foley, R. W., Dennis, A., Eggleson, K., Sunda-Meya, A. and Haas, K. (2018).  Learner types: a means to expand the 
definition of diversity and to redesign ethics modules.  Proceedings of the 2018 American Society for 
Engineering Education Annual Conference. Salt Lake City. 

Gosselin, D. C., Bonnstetter, R. J., Gehrig, E. & Stokes, R. (2021). Professional competency self-efficacy of 
undergraduate environmental studies students: a case study of gender differences and longitudinal change. 
International Journal of Multidisciplinary Research and Analysis, 04(04), 379-394. 

Jackson, A. and Mentzer, N. (2017).  Cluster analysis in engineering education.  Proceedings of the 2017 American 
Society for Engineering Education Annual Conference. Columbus. 

Maechler M, Rousseeuw P, Struyf A, Hubert M, Hornik K (2021). cluster: Cluster Analysis Basics and Extensions. R 
package version 2.1.1 — For new features, see the 'Changelog' file (in the package source), https://CRAN.R-
project.org/package=cluster 

Mamaril, N. A., Usher, E. L., Li, C. R., Economy, D. R. & Kennedy, M. S. (2016). Measuring undergraduate students' 
engineering self-efficacy: a validation study. J. Eng. Educ., 105, 366-395. 

Pistrui, D., Layer, J. and Dietrich, S. (2013).  Mapping the behaviors, motives and professional competencies of 
entrepreneurially minded engineers in theory and practice: an empirical investigation.  The Journal of 
Engineering Entrepreneurship, ASEE Special Issue, 4(1), 39-54. 

Pistrui, D., Bonnstetter, R., Bonnstetter, B. and Fry, C. (2011).  Creating, educating and assessing a new class of 
entrepreneurial minded engineers.  The Journal of Engineering Entrepreneurship, 2(2), 1-14. 



 

 
 

10 

Pistrui, D. Rayess, N., Bonnstetter R., & Gehrig, E. (2021). Creating data-driven undergraduate student engineering  
typologies to shape the future of work, American Society of Engineering Educators, 128th Annual  
Conference Proceedings. 

 
Appendix 

Exhibit A1. Behavioral descriptors analyzed by the TTI TriMetrix® DNA assessment suite. 
Behavioral descriptors Description 
Dominance (D) How one solves problems and meets challenges  
Influence (I) How one influences people 
Steadiness (S) How one responds to the pace of the environment 
Compliance (C) How one responds to rules and procedures set by others 

 
Exhibit A2. Behavioral traits analyzed by the TTI TriMetrix® DNA assessment suite. 

Behavioral trait Description 
Urgency Take immediate action 
Interaction Frequently engage and communicate with others 
Organized workplace Establish and maintain specific order in daily activities 
Analysis Compile, confirm and organize information 
Competitive Want to win or gain an advantage 
Versatile Adapt to various situations with ease 
People-oriented Build rapport with a wide range of individuals 
Frequent change Rapidly shift between tasks 
Consistent Perform predictably in repetitive situations 
Customer-oriented Identify and fulfill customer expectations 
Persistence Finish tasks despite challenges or resistance 
Following policy Adhere to rules, regulations, or existing methods 

 
Exhibit A3. Motivators analyzed by the TTI TriMetrix® DNA assessment suite. 

Motivators Description 
Theoretical Driven by discovery of knowledge and appetite for learning 
Utilitarian Driven by an interest in money and what is useful 
Social Driven by an inherent love of people 
Individualistic Driven by an interest in power 
Traditional Driven by an affinity for order and tradition 
Aesthetic Driven by an interest in form and harmony 

 
Exhibit A4. Competencies determined by the TTI TriMetrix® DNA assessment suite. 

Competency Description 
Appreciating others Identifying with and caring about others 
Conceptual thinking Analyzing hypothetical situations, patterns and/or abstract concepts to formulate 

connections and new insights 
Conflict management Understanding, addressing and resolving conflict constructively 
Continuous learning Taking initiative to regularly learn new concepts, technologies and/or methods 
Creativity and 
innovation 

Creating new approaches, designs, processes, technologies and/or systems to achieve the 
desired result 

Customer focus Anticipating, meeting and/or exceeding customer needs, wants and expectations 
Decision making Analyzing all aspects of a situation to make consistently sound and timely decisions 
Diplomacy Effectively and tactfully handling difficult or sensitive issues 
Employee 
development/coaching 

Facilitating, supporting and contributing to the professional growth of others 

Flexibility Readily modifying, responding and adapting to change with minimal resistance 
Futuristic thinking Imagining, envisioning, projecting and/or creating what has not yet been actualized 
Goal orientation Setting, pursuing and attaining goals, regardless of obstacles or circumstances 
Influencing others Personally affecting others actions, decisions, opinions or thinking 
Interpersonal skills Effectively communicating, building rapport and relating well to all kinds of people 



 

 
 

11 

Leadership Organizing and influencing people to believe in a vision while creating a sense of purpose 
and direction 

Negotiation Listening to many points of view and facilitating agreements between two or more parties 
Personal accountability Being answerable for personal actions 
Planning and 
organizing 

Establishing courses of action to ensure that work is completed effectively 

Problem solving Defining, analyzing and diagnosing key components of a problem to formulate a solution 
Project management Identifying and overseeing all resources, tasks, systems and people to obtain results 
Resiliency Quickly recovering from adversity 
Self-starting Demonstrating initiative and willingness to begin working 
Teamwork Cooperating with others to meet objectives 
Time and priority 
management 

Prioritizing and completing tasks in order to deliver desired outcomes within allotted time 
frames 

Understanding others Understanding the uniqueness and contributions of others 
 

Exhibit A5. Cluster analysis output showing the three distinct clusters. 
The cluster analysis was conducted using the R-Statistical Package (https://www.r-project.org/).  The outputs from 
the TTI survey were transformed into z-scores (by subtracting the mean and dividing by the standard deviation (x-
μ)/σ) to ensure that variables are compared based on the same scales. The analysis used the following elements from 
the R-Statistical Package: Package ‘cluster’ which is used to find groups in data (Mamaril et al. 2021); and, package 
‘factoextra’ which is used to extract and visualize the results of multivariate data analyses 
http://www.sthda.com/english/rpkgs/factoextra 

 


