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Abstract 

Design thinking process provides a systematic way for teams to develop products and 

processes resulting in better solutions and outcomes for customers. This study 

proposes that the design thinking process can also be used as an organizational 

change intervention to positively influence levels of empathy and organizational 

energy. A pre- and post-test design study was used to examine the effect of 

deployment and utilization of design thinking methodology across 4 business units of 

a pharmaceutical company in Latin America. Empathy and energy measures were 

gathered via an online survey tool prior to and six months after teams undergoing 

training on design thinking methodology. The hypotheses were that empathy and 

positive energy would increase and that negative energy would decrease. 

 

Although the trends for all three measures were positive, the results were not 

statistically significant. The results of the study were mixed in that only the decrease 

in negative energy was shown to be statistically significant. However, this finding is 

important, as negative energy can have long-term effects on organizations. The study 

also suggests opportunities for future study, specifically around implementing the 

design thinking methodology itself, around the need to focus on the ethnographic and 

behavioral aspects of the tool, and in monitoring its use for consistency.  
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Chapter 1: Introduction 
The complex and rapidly changing global economy presents significant challenges to 

those in the business world (Kerber & Buono, 2005). This complexity is further 

amplified by emerging technology that facilitates an instantaneous level of access to 

information, connectivity, and share of voice (Murray, 2013). Organizations, their 

employees, and their stakeholders are inextricably linked and are all part of the 

ecosystem they inhabit (Pasmore, 2015). Social, economic, and political factors can 

influence the business landscape as much as they influence the overall culture 

(Osland, 2017). In order to be able to survive and thrive, companies must ensure that 

their employees develop the capabilities to be able to assess the business environment 

and adapt their ways of working to deliver new business products and services 

(Pasmore, 2015). 

 

Organizational objectives shift quickly to the focus on individuals, as the success of 

any change initiative is mediated through the employees (Schein, 1971). Resource 

constraints require that the existing employees are working at the highest possible 

capacity and in an integrated manner (Kipfelsberger & Bruch, 2014). Employee 

engagement is a strong factor in supporting productivity (B. Owen, Baker, McDaniel 

Sumpter, & Cameron, 2016), and a new workforce of millennials is expecting to 

obtain work in jobs that give them a sense of purpose and connection (Hershatter & 

Epstein, 2010).  
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In order to meet the challenges of the market, some companies have employed the use 

of design thinking methodology as a way to develop an intimate understanding of 

customer needs and the business environment (Beyersdorfer & Austin, 2007; Brown, 

2008; Lafley & Martin, 2013; Yoo & Kim, 2015). The actual steps utilized in the 

methodology may be different depending on the practitioner, but in all cases, the 

process is combined with a focus on a growth mindset or design attitude (Michlewski, 

2008) that fosters the development of an ethnographic eye to stakeholders’ 

perspective leading to creative and unique solutions (Brown, 2008). Design firms 

such as IDEO and others help companies develop this customer-level intimacy in 

problem solving and can help build the necessary in-house design thinking 

capabilities (Brown, 2008).  

 

Furthermore, in addressing the need to mediate organizational change at an individual 

level (Schein, 1971), there are some indications within the literature that the benefits 

of deploying design thinking may go beyond the primary purpose of solving complex 

challenges and may, in fact, influence the team and culture as well. For example, 

Sutton and Hargadon (1996) studied the process of brainstorming among members of 

a design thinking team at IDEO and concluded that the act of brainstorming as a team 

had value beyond just the generation of ideas, as the brainstorming teams showed 

greater levels of collaboration and creativity. When Samsung undertook an 

organizational change by utilizing design thinking and deploying design teams to 
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develop new product lines, Yoo and Kim (2015) mentioned that the designers had 

learned empathy as part of the design thinking process and were able to apply it in a 

way that benefited their interactions with colleagues. The term empathy, when used 

within this dissertation, refers to that ability to understand another’s perspective, 

either cognitively or emotionally (Kerem, Fishman, & Josselson, 2001). 

 

There is additional research that focuses on discreet aspects of the design thinking 

process (though not within design thinking methodology itself) that can be considered 

supportive of this idea. For example, design thinking employs ethnography and 

immersion with stakeholders in order to deepen the understanding of their unique 

needs. Montonen, Eriksson, Asikainen, and Lehtimäki (2014) and Tripp (2013b) each 

found a positive correlation between customer interaction and level of employee 

empathy in their respective studies. Kipfelsberger and Bruch, (2014) and Tripp 

(2013a) studied the connection between organizational energy (the manifestation of 

individual employees’ energy levels combined) and customer interaction. 

Kipfelsberger and Bruch’s (2014) study further supported the relationship with 

energy and employee engagement.  

 

Significant research exists on the impact of a positive focus and approach on an 

organization. Specifically, Cameron, Mora, Leutscher, and Calarco (2011) looked at 

the link between positive practices and organizational effectiveness. In this study, 
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Cameron et al. (2011) were able to identify a direct correlation between positive 

organizational practices, financial performance, and executive ratings. 

 

Could it be possible to address the challenge of building a team of engaged, creative, 

and connected employees while solving complex business challenges that are 

uniquely designed for stakeholder needs? This is the challenge that the 

pharmaceutical company that is the setting for this study is currently facing. Design 

thinking methodology was first deployed across the company approximately ten years 

ago as a way of gaining a deeper understanding of patient needs and experiences 

through disease and treatment progress. Over time and with organizational change, 

the use of the methodology has waned, but it still remains in small groups across the 

company. Within the groups using the methodology consistently, a special kind of 

teamwork can be observed. There is something special about them that has not yet 

been named. The literature suggests the methodology could be influencing the culture 

of the teams, specifically around empathy and organizational energy.  

 

An opportunity arose when the vice president of the Latin America commercial 

region decided to initiate a new round of training on design thinking methodology 

within the region. A pre- and post-test design study was proposed with the training on 

the design thinking methodology as the intervention. The variables identified to be 

tested via an online survey were empathy and organizational energy.  
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It is the proposition underlying this study that the consistent use of the design 

thinking methodology and mindset by teams will ultimately have a positive influence 

on the culture of teams overall, specifically in the domain of empathy and positive 

organizational energy. Therefore, it is the overall purpose of this dissertation to 

answer the following question: Does the implementation of design thinking influence 

organizational levels of empathy and organizational energy?  

 

Design thinking is a methodology that is recognized for its use in solving complex 

and challenging problems. Literature suggests that teams regularly utilizing the 

problem solving methodology may be able to learn to be empathetic and increase 

their individual levels of empathy over time. Furthermore, engaging with stakeholders 

and each other may have a positive influenced on the energy levels of the team 

members in this environment. This chapter has described the theoretical frame work 

for the research study that is the basis of this dissertation. 
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Chapter 2: Literature Review 

Introduction 

This literature review provides the conceptual foundation to understand how the 

design thinking methodology can impact empathy and organizational energy. As 

such, the review will first consider literature that supports the history and 

development of design thinking methodology as well as the available research on its 

use in business and leadership settings. Next, the review of literature will summarize 

research on empathy that relates to the setting and scenarios that are associated with 

design thinking methodology and its use. The chapter will continue with a review of 

research on positive organizational energy. Focus will be on how this concept exists 

within and across an organization as well as how it can be manifested in situations in 

which design thinking methodology is used. Finally, this chapter will conclude with a 

summary of the literature reviewed and the study research question hypotheses. 

Perspective on design thinking 

In reviewing the literature on design thinking, it became clear that there is not a 

common theoretical thread or approach in the literature. There is one line of 

theoretical development that looks at the cognitive side of design thinking and 

focuses on the mindset of the designer (Baynes, Archer, & Roberts, 1992; N. Cross, 

2007). There is another that looks at the use of design thinking as a part of managing 

organizations and leading teams (Boland & Collopy, 2004). Finally, there is a third 

set of literature that revolves around case studies of organizations using the 
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methodology and has a focus that it is more aligned to practitioners (Beyersdorfer & 

Austin, 2007; Brown, 2008; Lafley & Martin, 2013; Yoo & Kim, 2015). 

Design thinking process 

Design thinking is a methodology that has been used for many years primarily by 

engineers and architects (Archer, 1965/1984). It considered the application of the 

well-known scientific methods approach to learning and problem solving (Simon, 

1969), the foundation of which was further applied to a business setting in the 1990s 

in Silicon Valley and by design teams at Stanford University. Design firms, such as 

IDEO, have utilized the process to help companies find innovative solutions to all 

kinds of issues from product design to service improvement (Brown, 2008). 

 

The design thinking process has been described many different ways, depending on 

the user and what they choose to emphasize in the process (N. Cross, 2007). Some 

choose to emphasize the insights gathering phase, and others choose to focus on 

brainstorming. For some, the ideation phase is pivotal, yet for others, the creativity 

used in prototyping that is crucial (Bogers & Horst, 2014). Regardless of the focus 

taken, the actions in each step are similar, and, therefore, it is possible to generalize 

across the different users of the process. For the purposes of this review, the design 

thinking process steps that will be considered are discover, interpret, decide, and 

propose, as defined by IDEO (Brown, 2008). Figure 1 below provides a model of the 

design thinking process considered here (Brown, 2008). 
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Figure 1. Design Thinking Process 

 

Discover 

The first phase of design thinking is the discover phase. The aspect that sets design 

thinking methodology apart from other design and problem-solving processes is the 

focus on the user and understanding their unique environment and needs (Yoo & 

Kim, 2015). Practitioners of design thinking build a deep understanding of their 

customers through different types of immersions. In this step, it is important for the 

practitioner to suspend judgment and gather as much information as possible through 

observation, reflective inquiry, and role playing (Brown, 2008).  

 



9 

 

 

 

A normal discover process begins with the design team developing a set of questions 

to conduct a direct interview with the user in order to build the identified solution (N. 

Cross, 2006). While subject interviews provide a great source of information and 

insight, this direct inquiry may not always reflect the whole story (N. Cross, 2006). 

The customer may be choosing to conceal some aspects of their situation for personal 

or other reasons. Furthermore, there may be aspects of the situation that the customer 

is not aware of or for which they have not connected to the situation in question (N. 

Cross, 2006). Therefore, the discover process must go well beyond the interview 

process (Brown, 2008).  

 

Expertise in ethnographic research techniques is beneficial to gain a deep 

understanding of the customer perspective and environment (N. Cross, 2006). 

Detailed observations of small artifacts, which may seem inconsequential on the 

surface, can hold deeper meaning in considering the broader context (N. Cross, 2006; 

Norman & Verganti, 2012). The learner works to understand the perspective of the 

customer or end user (N. Cross, 2006). This can be done through observation, 

ethnographic interviewing, and role playing. The key is to gain an empathetic view of 

the issue through the eyes of those involved (Kolko, 2015).  

Interpret 

The second phase of design thinking is the interpret phase. As part of a design team, 

individuals will come together and share their experiences and notes that have been 
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collected in multiple insight gathering sessions (Beckman & Barry, 2007). Each 

individual tells the stories of their experiences while others may add notes and 

comments (Beckman & Barry, 2007). These storytelling sessions should include a 

high level of detail as well as a description of emotions or sensations generated in the 

process (Brown, 2008). 

 

Once every member of the team has had a chance to share their stories and insights, 

the team comes together to consider all the clues that have been gathered in the 

discover phase (Brenton & Levin, 2012). The clues and insights are often written out 

on individual Post-It Notes and displayed on a wall for all to review (Cabello, 

Baldessarelli, & Tucci, 2016). From there, the team begins to conduct thematic 

analysis by identifying common observations and groups the insights together by 

similar topic or trends (Lafley & Martin, 2013). These groupings can change based on 

the applied context and meaning, and so it is important that all team members 

participate in the analysis to ensure all perspectives (Lin, Joe, Tsai, Huang, & Chiu, 

2016). This activity will be the basis of identifying areas of opportunities that the 

team can begin to focus on for potential solutions (Brown, 2008). 

Decide 

The third phase of design thinking is the decide phase. The design team considers the 

ideas, themes, and trends that were identified in the interpret phase and tries to put it 

in the context of the design problem that needs to be solved (Bogers & Horst, 2014). 
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However, these themes will always need to be linked back to the users and the overall 

context of the user culture and environment (Amabile & Khaire, 2008). In design 

thinking, the solutions should always be connected to the unique requirements of the 

user (Brown, 2008). 

 

The design team will begin to collaborate on what the solutions might be (Gerber, 

2006). The team does brainstorming to come up with possible scenarios that may 

address the issue identified (Sutton & Hargadon, 1996). This step has a strong 

foundation of creativity, and the design team is challenged to look for solution ideas 

from unexpected sources, such as a non-related industry or process (Yoo & Kim, 

2015). 

Propose 

The last phase of design thinking is the propose phase, in which the learners begin to 

develop tangible representations of the solutions identified in the decide phase. As 

prototypes, they are not intended to be perfect examples of the finished product 

(Beckman & Barry, 2015). Rather, they should be able to be developed quickly, such 

as with a model built from existing office materials. The prototypes do not have to be 

objects. Services and processes can be represented symbolically as well in order to 

provide a visual representation of the proposed solution. Services can also be 

represented through role play, with team members acting as customers moving 

through the process (Brown, 2008).  
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An important step in the propose process is using the prototype as a way of taking 

back to the customer to get early and immediate feedback on the proposal. By 

connecting back with the customer, it is possible to have another confirmation of the 

understanding and interpretation of the insights (Kolko, 2015). 

 

Because it is generative in nature, the addition of insights gathered by sharing the first 

prototypes make it possible for the team to take away additional insights that may 

further inform on the process and result in a second round of ideation (Junginger, 

2007). It is expected that the methodology can be utilized as a continuous loop rather 

than a linear process (Pasmore, 2015). The use of prototypes allows the learner to get 

quick feedback from the stakeholders and allows the design process to iterate rapidly, 

resulting in a better final solution (Brown, 2008). 

Cognition and design thinking 

In the 1960s, several researchers began to look at how designers in the technology 

and architectural fields work and understand the environment of the projects they are 

designing (Archer, 1965/1984). John Chris Jones (1970) described how Bruce 

Archer, Horst Rittel, Peter Slann, and Jones himself established a conference in 

London in 1962 with the purpose of building the understanding of the systematic 

process and intuitive methods of designers. Archer (1967) was extremely interested in 

the focus on the human aspects of the design process. It was in the human-centered 
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focus that put design as a third kind of knowledge between experience and skill that 

allows for new ideas to be of a form that reflects mans’ concern (Archer, 1967). 

Simon (1969) focused on this point of learning as well in his work The Science of the 

Artificial, in which designers were able to see and understand their environments and 

improvements by creating something entirely new, resulting in a preferred outcome. 

Bazjanac (1974), in his study of architectural design, was able to identify a 

commonality of processes in the design approach that was consistent across 

individuals and, therefore, set a framework for the design thinking process—concept, 

design, simulate, optimize—which was similar to that set forth by Kolb (1984) in his 

experiential learning model—experience, reflection, conceptualization, 

experimentation.  

The designer and the cognitive process 

A second line of theoretical discourse is more focused on the designer and the 

cognition actions that take place at the moment of design (Johansson-Skoldberg, 

Woodilla, & Cetinkaya, 2013; Rowe, 1987). Archer (1979) and Schön (1983) looked 

at the designer as well as the cognitive process of understanding the gap that needs to 

be filled in the problem and using reflection and intuition to bridge the gap. The 

ability to discern what is not obvious in action is rarely a natural cognitive action, but 

it is, rather, is a skill that is learned through intention, focus, and experience (N. 

Cross, 2006). 
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Design thinking as problem solving 

The design thinking process is inherently a problem-solving one in which the 

problems are complex and the desired outcomes are confusing and conflicting 

(Schön, 1983). Normal problems can be solved by normal methods, but those 

problems that have no right answer and require deep and complex understanding and 

creativity can only be resolved with design thinking (Carlgren, Elmquist, & Rauth, 

2013; Rittel, 1972; Von Thienen, Meinel, & Nicolai, 2014). Buchanan (1992) 

categorized these scenarios as “wicked problems” and described an approach in 

which potential solutions to the problem would begin to emerge as the team would 

work to fully understand and characterize the problem.   

 

In focusing on the context of the problem to be solved, N. Cross (2006) and Lawson 

(2006) considered how designers use an ethnographic process to observe and develop 

an understanding of the situation and problem needing to be solved. Lawson (2006) 

considered the abductive process or sense-making of the designer, and N. Cross 

(2006) examined the strategic focus that designers took in sense-making.  

Design thinking as meaning making 

Finally, there is a perspective that looks at the design thinking cognition process 

beyond sense-making and understanding; rather, it looks at it as a way of making 

meaning (Krippendorff, 2005). Krippendorff (2005) proposed that as a designer 

begins to understand the context of the problem to be solved (sense-making), the 

meaning is created along with the solution. In fact, it is possible that the new meaning 
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is an innovation in itself and is way that designers can create products and services 

that make a valuable impact for its users (Verganti, 2009). This leads to the 

possibility of socially conscious design, as proposed by Papanek (1985), by linking 

innovation with solutions that answer human needs. Papanek (1985) further stated 

that design is the primary matrix of life. 

Management perspectives of design thinking  

A significant portion of the literature on design thinking examines the interactions 

and the ways that team members work together in the use of the methodology 

(Stigliani & Ravasi, 2012). Beyond the cognitive level, the team as whole is tasked 

with understanding the context of the problem and the perspective of the user in 

designing solutions (Jahnke, 2009). In fact, it is quite common to have the user 

involved in the design process itself as an act of co-creation (Holmlid, 2009). Co-

creation creates the space and interaction that leads to a higher level of awareness and 

understanding of the users, which builds a connection to the participants of the co-

creation event (Rill, 2016; Sanders & Stappers, 2008). With deeper understanding, 

the designers are able to frame and re-frame the questions which bring the best 

solution into focus (Farjoun, 2010). 

 

Design thinking methodology can also be used to solve problems within 

organizations and is now taught as part of the curriculum in many business schools, 

including schools such as Stanford Design School that focus primarily on design 
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(Matthews & Wrigley, 2017). As such, it has been used to solve a broad range of 

problems, including problems in organizations, problems in policy issues (Brown & 

Martin, 2015), and problems of great complexity (Carlgren et al., 2013). The design 

thinking process requires that teams move through different forms of problem solving 

by starting with the generation of ideas through abduction, prediction of 

consequences through deduction, and generalization with induction (Dunne & Martin, 

2006). Through the skills of creativity and innovation, the organization can improve 

its responsiveness to customers and others within the organization itself (Gruber, de 

Leon, George, & Thompson, 2015). 

 

Boland and Collopy (2004) considered design thinking beyond the process and first 

raised the idea of a design attitude, in which managers are able to take the design 

skills and mindset and use consistently in their day-to-day work. This was further 

supported by Porac and Tschang (2013) with a change for managers to not only 

support creativity in their teams, but to also allow their own view to become 

expansive. Team members can be continually challenged to be creative and to 

integrate that creativity with their intuition into their work, their learning, and the new 

connections they build (Davis, 2010); furthermore, design thinking can be considered 

an important way to strengthen individuals and teams within organizations (Ravasi & 

Stigliani, 2012). A manager’s job is not only to establish an environment in which 

employees can use their imaginations and be creative, but also to recognize those that 
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embody the desired mindsets and behaviors (Amabile & Khaire, 2008). The shift in 

focus of design thinking has moved from a narrow focus on product design (Liedtka 

& Mintzberg, 2006) toward a more expansive mindset in organization through 

abduction and the broad potential it holds for organizations (Liedtka, 2015). It is 

possible then that the use of this methodology is not only a tool for business 

outcomes, but it is also one that can shape the organization itself (Buchanan, 2008).   

A practitioner’s view of design thinking 

Additional perspectives are the stories and research shared that come from a 

practitioner focus. Brown (2008) told the story of IDEO and how they have 

developed a unique design service based on utilization of design thinking 

methodology in problem solving for clients. Lafley and Martin (2013) and Yoo and 

Kim (2015) shared the experiences of the integration of design thinking methodology 

into the corporate cultures of Proctor & Gamble and Samsung respectively. Case 

studies, such as those included in Harvard Business School literature by Beyersdorfer 

and Austin (2007) and Edmondson and Feldman (2013), describe the process and 

positive outcomes achieved in using the methodology. 

 

In design thinking, the process first and foremost is on human-centered design. The 

process expects that the learners will put themselves in the shoes of their customers in 

order to gain an intimate understand of their needs (Kolko, 2015). Over time, this 

level of customer intimacy can have a positive influence on organizations through the 
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development of empathy (Yoo & Kim, 2015). The process also requires thematic 

review in order to contextual the insights, which can be used to develop strategic 

thinking and process development (Lafley & Martin, 2013). It is highly generative 

and encourages creativity in the prototyping process. The prototyping process also 

has an expectation of an iterative nature and in connecting back with customers to 

ensure alignment (Brown, 2008). Sutton and Hargadon (1996) conducted an 

ethnographic study on the IDEO design teams in order to understand the value of the 

brainstorming process. Results of the study indicated that brainstorming activities 

positively influenced the organization. Within the same study, Hargadon and Sutton 

(1996) considered how design team members utilize technology to collaborate 

throughout the design thinking process.  

Design thinking and empathy 

From the review of literature on design thinking, there are a large number of 

references that highlight the intuitive nature of the process as well as the importance 

of connecting and understanding user needs (Kolko, 2015; Yoo & Kim, 2015). There 

is additional research that focuses on discreet aspects of the design thinking process 

that can be considered supportive of the hypothesis that those using design thinking 

methodology can learn and increase their level of empathy. For example, design 

thinking employs ethnography and immersion with stakeholders in order to deepen 

the understanding of the stakeholders’ unique needs. Montonen et al. (2014) and 
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Tripp (2013b) each found a positive correlation between customer interaction and 

level of employee empathy in their respective studies. 

 

At an individual level, it is important to spend time with the customers or users of the 

solution to be able to begin to know them (Burstyn, 2003) and to be able to feel their 

need (Kolko, 2014; Spiegel, 2010). Montonen, Eriksson, and Lehtimaki (2015) 

conducted an experiment using visual and linguistic exercises as an intervention and 

were able to increase empathy levels in the individuals within their study with 

intentional action. Gaining empathy is an experiential outcome in learning to 

understand the other person’s perspective (Carmel-Gilfilen & Portillo, 2016; Kerem 

et al., 2001). Empathy is both cognitive and emotional, and so the understanding 

gained goes beyond recognition of another’s point of view (Leonard & Rayport, 

1997). It consolidates multiple levels of meaning (Michlewski, 2008), and there is an 

appreciation and understanding not only in the ways people are different, but also in 

the ways we are the same (King, 1995).   

 

Building empathy increases other pro-social behaviors in a drive for connection and 

meaning (A. Smith, 2006; D. R. Smith, 2013). In connecting with others, we use 

empathy to build compassion (Scurlock-Durana, 2010). Empathy is a vital emotional 

force that is the foundation for relationships and social cohesion, and so it is 

motivational in nature (Zaki, 2014). This motivation and sense of connection can 
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expand from an existence between individuals to move across entire groups via social 

networks (Gorry & Westbrook, 2011). 

 

It is through the social network that we can begin to see empathy manifested as a 

characteristic of an organization as a whole, particularly when a company is trying to 

become more human-centric (Battarbee, Suri, & Gibbs Howard, 2015; Thompson, 

2013). However, it is not enough for one member or one team to have the experience, 

but rather all must be motivated toward this common purpose (Battarbee et al., 2015). 

As the focus on empathy increases in an organization, the social cohesion also 

increases (Kopec, Hazenberg, & Seddon, 2015). The beauty of focusing an 

organization around empathy as a goal is that the results are amplified as they move 

out through the organization (Madden, Duchon, Madden, & Plowman, 2012). A goal 

of empathy for an organization can be worthy in and of itself, but there is some 

evidence that may suggest that companies that focus on empathy and customer 

connection have increased productivity and financial success (Druskat & Wolff, 

2001; Patnaik & Mortensen, 2009). 

Design thinking and organizational energy 

In moving the focus of the review to energy, there is a strong connection between 

empathy and the energy of an organization (B. Owen et al., 2016; C. Owen, 2007). 

Motivation and connection are the building blocks for empathy and emotional energy 

within organizations (Dalton & Kahute, 2016). The empathy and emotional energy is 
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generated internally within teams and externally from customers (Beaujean, 

Davidson, & Madge, 2006). Kipfelsberger and Bruch (2014) and Tripp (2013b) 

studied the connection between organizational energy and customer interaction. 

Relationships can be energizing, and in a work setting they can lead to more engaged, 

better performing workers (B. Owen et al., 2016). The Kipfelsberger and Bruch 

(2014) study further supported the relationship with energy and employee 

engagement. 

 

Energy is like empathy in that it has both cognitive and emotional aspects (Bruch & 

Goshal, 2003). As such, energy is associated with relationships, and people can be 

energized by interactions and conversations (R. Cross, Baker, & Parker, 2003). As 

individuals have energy, so do organizations which are built on the collective 

activation of team affect, cognition, and behaviors (Schudy & Bruch, 2010). Energy 

is a collective construct that is built and maintained on social processes (Cole, Bruch, 

& Vogel, 2005). Positive organizational energy has the ability to transform 

organizations and lead to better performance (Isern & Pung, 2007).  

Summary 

Design thinking is a methodology and mindset that uses a human-centered approach 

to generate innovative solutions for complex problems (Buchanan, 1992; Kolko, 

2015). Interactions with customers and with others foster an environment to 

strengthen the social connectivity, leading to increased levels of empathy (Brown, 
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2008; N. Cross, 2006). In the same way, the social interactions with customers and 

within teams increase relational energy (B. Owen et al., 2016). Empathy and energy 

exist at both the individual and collective level (Cole et al., 2005; Gorry & 

Westbrook, 2011). Therefore, the literature supports the following hypotheses: 

 

1. The use of design thinking will increase the organizational levels of empathy.  

2. The use of design thinking will increase the organizational levels of positive 

energy. 

3. The use of design thinking will decrease the organizational levels of negative 

energy. 

 

The literature reviewed in this chapter has represented the development of design 

thinking methodology as well as the design thinking mindset. There are a number of 

descriptive case studies that convey the use of the methodology within a business 

setting in the use of either solving a business challenge or in designing a new product 

or service. These case studies strongly support the use of the methodology in 

innovative problem solving. Additional literature describes the growth mindset that is 

needed to be able to approach problems in a different way, to connect new ideas, and 

to go beyond the surface level of understanding to learn about stakeholder 

motivations. Research has shown that empathy can be learned and that it is increased 

in interaction with stakeholders. Furthermore, the literature suggests that this 
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interaction with stakeholders and the collaboration itself can increase the positive 

energy of teams. Therefore, the literature is supportive of this dissertation.  
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Chapter 3: Research Methods 
This chapter will describe the conduct of a pre- and post-test design study examining 

the impact of the use of design thinking methodology on the levels of empathy and 

organizational energy in teams utilizing the methodology. It will describe the 

environment in which the study has been conducted, including the background of the 

company and the subjects participating in the study. It will include a detailed 

description of the training of the methodology itself, which is considered as the 

intervention in the study design. Finally, it will provide the details of the study 

variables and operationalization of the study instruments and data analyses. 

Research Setting and Background 

The setting is in a large biopharmaceutical company of approximately 28,000 

employees worldwide. The company currently has affiliate offices in approximately 

55 countries around the world with a commercial presence in over 120 countries. The 

headquarters is based in northern Chicago, Illinois, and was established in 2013 when 

the pharmaceutical division was divested from a large diversified health care 

company. Although the action was a divestment—the pharmaceutical division was in 

fact half of the total sales and employees—the transaction was considered by 

financial and legal experts as a business split. The new company is a global company 

with R&D facilities in the United States, Europe, and Asia. Marketing units are 

aligned by geography to align according to similarity in culture, economies, 

regulations, and health care markets. As a U.S. based company, the primary business 
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language is English; however, across the globe, many languages are utilized in the 

day-to-day business.  

 

The use of design thinking methodology was initially deployed by the pharmaceutical 

division approximately nine years ago (when still part of the larger company) across 

the world by geographic region as a way to deepen the understanding of customer 

needs with the purpose of strengthening the value proposition of its products and 

services. The business is divided into marketing groups by geography (Western 

Europe, Eastern Europe, Middle East/Africa, Asia, and Latin America) and each of 

the geographic groups deployed the methodology in their own way. The Latin 

America group worked with IDEO to develop and conduct training for the staff 

through the region. From that point forward, each country manager was given the 

authority to decide how to maintain and use the methodology within his/her own 

team. In the nine years since, there has been significant turnover within the teams and 

throughout the company. There was a large acquisition and integration of another 

company in 2010, and the new company was established in 2013. As result of these 

changes as well as the normal employee turnover, there has been little to no retention 

of the knowledge or use of the design thinking methodology introduced nine years 

ago. 
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Considering the current and complex health care environment in the region, the Latin 

America area vice president (VP) decided in 2017 that it would be important to restart 

the use of design thinking across the region, and a strategy was developed to 

complete the training across all the countries and team members in the region. The 

Latin America area VP believed that the complex challenges of market access in the 

region would require the creative thinking and innovative mindset of design thinking 

in order to find a path forward. Permission was granted to the researcher to lead the 

initiative and to utilize the data to support her dissertation research. By the usual 

scientific methodology, an experimental hypothesis is usually tested within a small 

population as a pilot or proof of concept prior to its deployment and testing in a larger 

population. However, in this case, as the desire was to refresh the methodology across 

all 12 affiliate offices in the region, the conduct of this study came as a unique 

opportunity for the researcher acting in the position of both scholar and practitioner.  

Study environment 

It is important to mention the context in which this study was conducted because the 

environment has the potential to determine the outcome of the research, specifically 

as the outcomes being measured could be influenced by a part of what was going on 

in the organization overall. First, the level of organizational buy-in is heavily 

influenced by leadership engagement in the initiative (Schein, 1971). In this case, the 

level of engagement was high at the top of the organization, as the Latin America area 

VP had introduced the overall initiative, and the general managers at the next level 
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down in the hierarchy were champions of it as well. However, in my opinion, the 

degree of engagement and support at the middle management level varied across the 

countries, and, as Huy, Corley, and Kraatz (2014) explained, this alignment of middle 

management is critical to the success of organizational change initiatives. While all 

regions were expected to implement design thinking, they implemented on different 

time schedules and to different degrees.  

 

Although the importance of both the methodology and the mindset were intentionally 

conveyed as part of the workshop curriculum, it is imperative that the individual be 

willing and interested in committing to personal perspective shift in order for the 

mindset development to occur. The way and rate that this shift may occur is different 

for each participant and may be difficult to achieve in a single workshop or a large 

group setting. This is more likely to develop over time and with repeated exposure, 

which was intended to occur in each country/region; however, in reality, it happened 

in different time frames and at different intensities.  

 

Finally, the teams themselves were part of the overall Latin America commercial area 

and under the stresses of the business. All of the countries were experiencing different 

levels of economic, social and political change and pressures. In addition, the region 

experienced an unprecedented impact from natural disasters in two of the countries, 

Puerto Rico and Mexico, which experienced multiple impacts from hurricanes and 
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earthquakes respectively. All of these factors had the potential of influencing both the 

level of engagement in the initiative itself as well as the empathy and energy that the 

study was looking to measure. It is difficult to quantify how these variables might 

have influenced the outcome, but it is helpful to take them into account when 

considering the overall results.   

Study population 

Within the Latin America region of the company, the countries are aligned by 

markets. In some cases, the markets have a large enough volume of sales to be their 

own business unit (Brazil, Mexico, Puerto Rico), and in other cases, several smaller 

countries are grouped together based on geography and common market dynamics 

such as Region North (Colombia, Central America, Caribbean markets, Ecuador, 

Peru, and Venezuela) and Region South (Argentina, Chile, Uruguay, and Paraguay). 

Each of these business units has a general manager (GM) who has local management 

and decision making responsibilities within the countries and reports up to the Latin 

America area VP.  

 

In this case, the Latin America area VP gave the direction for the implementation of 

the design thinking methodology implementation to each GM, and each GM, in turn, 

had the ability to determine certain aspects of the project, including which roles 

and/or individuals would be included in the project. In the original study proposal, the 

entire employee base within the Latin America area was considered with a total 
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potential study population of approximately 1,000 subjects. However, in all cases, the 

GMs chose to exclude the members of their in-field teams from the training. This 

decision was made for two reasons. First, these staff members work remotely across 

their respective countries and rarely come together in person. Their primary route of 

contact is via email and phone. Second, in some of the countries in the region, these 

same roles are covered under the jurisdiction of strict labor regulations. As such, the 

ultimate planned study population was significantly reduced from 1,000 down to 585 

subjects across the five countries/regions identified above, as well as the Latin 

America area team based in the company headquarters in northern Chicago. The 

survey included a question related to location so that distribution of responses across 

countries could be analyzed.  

Training process 

It was important that the training be delivered in a consistent approach and format. 

Additionally, delivery in the local language was critical to ensure complete 

understanding of the methodology. Therefore, Háptica, a design thinking company 

based in Bogota, Colombia, was engaged to do the training. The Háptica team worked 

with the researcher to develop the curriculum and workshop flow so that the training 

was consistent across the countries. The curriculum was designed as a two-day 

experiential learning workshop for each country/region (curriculum example in 

Appendix B). The local team was tasked with defining a creative training location and 
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identifying a real-world challenge or opportunity to take through the design process. 

The agenda for the two days of training was as follows: 

 

• Day 1, morning—Theoretical framework of design thinking methodology 

and process. 

• Day 1, afternoon—Group divides up into teams of five to six people who 

define the challenge to explore and engage a stakeholder panel and each other 

to identify insights to build a deeper understanding of what is happening in the 

challenge environment.  

• Day 2, morning—Teams conduct thematic analysis of insights and ideate on 

the potential solutions to the challenge.  

• Day 2, afternoon—Teams prototype solutions to make a real representation 

of the solution and present back to the other teams for their feedback and 

define next steps. 

 

Workshop dates and country/regions trained are listed in Table 1 below: 

Table 1. Design Thinking Workshop Schedule 

 

Location Countries/Region Trained Dates 

Bogota, Colombia Region North March 8–9, 2017 

Santiago, Chile Chile March 14–15, 2017 

Buenos Aires, 

Argentina 

Argentina, Uruguay, Paraguay March 16–17, 2017 
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Location Countries/Region Trained Dates 

Sao Paulo, Brazil Brazil—Session 1 March 21–22, 2017 

Sao Paulo, Brazil Brazil—Session 2 March 29–30, 2017 

Mexico City, Mexico Mexico March 27–28, 2017 

San Juan, Puerto Rico Puerto Rico May 4–5, 2017 

 

After the training, each country/region team was tasked with incorporating the 

methodology into the day-to-day work processes. Each business unit applied the 

learnings to their business review, their long range planning process, and market 

research projects. The challenges that the teams faced in terms of market access, 

product strategies, and team culture were just some of the examples of projects taken 

through the process.   

Pre- and post-data collection 

In order to gather information from participants in support of the study, an online 

survey approach was deemed most appropriate, considering the ease of delivery, the 

design of the research tools, and an administration route that would be the least 

disruptive to the business. Team members received a single online survey via 

SurveyMonkey and were able to respond anonymously. Although all were 

encouraged to respond, the survey was voluntary, and individuals were able to choose 

whether or not to complete the survey or to skip any questions they choose. The 

survey included questions to assess organizational empathy and organizational 

energy, and it included a free-form text field so that the respondent could provide any 
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feedback that they wanted. The survey was administered before the design thinking 

training sessions began and again approximately three to six months after the training, 

which was on October 6, 2017. The survey was offered to participants in either in 

English, Spanish, or Portuguese (See Appendix A). Translations of the surveys from 

the original English were created by local experts. A confirmation of the validity of 

the translations was not done prior to the implementation of the survey. However, an 

exercise for back translation to English was completed during the data analysis 

process, and the translations were found to be valid.  

Survey sample  

In total, 585 individuals received the survey via email as a blind copy recipient. In the 

first survey, 159 of the 585 responded to the survey, giving a response rate of 27%. In 

the subsequent survey closing out the process, 343 of the 585 completed the survey, 

giving a response rate of 59%.  

Operationalization of variables 

Empathy—Empathy is defined as one’s ability to understand and respond to others 

(Spreng, McKinnon, Mar, & Levine, 2009). The Toronto Empathy Questionnaire 

(TEQ) was selected as a tool, as it assesses both cognitive and emotional empathy, 

and it could be administered as a brief survey (Spreng et al., 2009). Its authors 

developed the TEQ as a validated questionnaire that connected different aspects of 

three existing empathy measures—the Questionnaire Measure of Emotional Empathy 

scale (QMEE), the Balanced Emotional Empathy scale (BES), and the Interpersonal 
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Reactivity Index (IRI)—to focus on assessing both cognitive and emotional aspects of 

empathy in a single measure (Spreng et al., 2009).  

 

The QMEE scale was first developed to measure empathy but was later determined 

by the scale developers to focus more on emotional responsiveness (Mehrabian, 

Young, & Sato, 1988). Mehrabian et al. (1988) later revised the scale to focus more 

on the reactions of others in the BES (Spreng et al., 2009). The IRI included scales 

related to empathic concern but also included questions that were directed to assess 

imagination and personal distress (Spreng et al., 2009). The TEQ is a 16-question 

survey (Appendix A) in which respondents rate their emotional responses to scenarios 

via a 5-point Likert scale of “Never,” “Rarely”, “Sometimes,” “Often,” and “Always” 

(Spreng et al., 2009).  

 

In order to score the TEQ questions 1, 3, 5, 6, 8, 9, 13, and 16, those with responses 

of “Never” were given 0 points, “Rarely” were given 1 point, “Sometimes” were 

given 2 points, “Often” were given 3 points, and “Always” were given 4 points. For 

questions 2, 4, 7, 10, 11, and 12, those were scored with reverse scoring: therefore, 

responses of “Never” were given 4 points, “Rarely” were given 3 points, 

“Sometimes” were given 2 points, “Often” were given 1 point, and “Always” were 

given 0 points (Spreng et al., 2009). The sum of the total points for each individual 

responder was calculated, and this would give the empathy score for that individual. 
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In order to generate the empathy score for the organization, the individual empathy 

scores were added and then divided by the total responders to give the organizational 

empathy score pre- and post-design thinking intervention.  

 

Organizational Energy—The idea of organizational energy considers that energy 

understanding begins at the individual level but then can be considered as a collective 

construct, as described by Cole et al. (2005), who originally developed an instrument 

to measure the positive organizational energy (POE) and its correlation to company 

productivity. Bruch and Vogel (2011) further developed the instrument to 

characterize organizational energy in the four states of productive, comfortable, 

resigned, and corrosive. The authors proposed that as energy is measured at an 

individual level but analyzed as an organization, the states are not mutually exclusive 

and so operate independently of each other (Bruch & Vogel, 2011). The intention of 

using the instrument is to characterize the types of energy existing in the teams and to 

understand how strong each individual state is within an organization at that point in 

time (Bruch & Vogel, 2011).  

 

The Organizational Energy 12-question Questionnaire (OE12) (Bruch & Vogel, 

2011) was administered together with the TEQ (Spreng et al., 2009) as a single online 

survey (See Appendix A). The OE12 measures and analyses an organizations’ energy 

profile based on 12 questions to characterize the organizational energy in to a profile 
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over four (two positive and two negative) energy states (Bruch & Vogel, 2011). 

Bruch and Vogel (2011) described the four energy states as the following: 

• Productive energy—High emotional involvement, mental alertness, high 

activity speed, stamina, and productivity. 

• Comfortable energy—Strong shared satisfaction and identification, coupled 

with inertia and low activity levels. 

• Resigned inertia—Strong frustration, mental withdrawal, or cynicism, plus 

low collective engagement. 

• Corrosive energy—Collective aggression and destructive behavior, such as 

political infighting, resistance to change, and maximizing personal gains.  

• Positive energy—The combined energy states of productive and comfortable 

energy. 

• Negative energy—The combined energy states of resigned inertia and 

corrosive energy.  

 

In order to score the OE12, Bruch and Vogel’s (2011) methodology directs that 

responses of “Never” were given 0 points, “Rarely” were given 25 points, 

“Sometimes” were given 50 points, “Often” were given 75 points, and “Always” 

were given 100 points. The scores generated from the responses to questions 5, 8, and 

11 are added together and divided by 3 to give the productive energy score. The 

scores generated from the responses to questions 1, 3, and 9 are added together and 
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divided by 3 to give the comfortable energy score. The scores generated from the 

responses to questions 2, 6, and 12 are added together and divided by 3 to give the 

resigned energy score. Finally, the scores generated from the responses to questions 

4, 7, and 10 are added together and divided by 3 to give the corrosive energy score.  

 

The OE12 can also be used to derive a general score for both positive and negative 

energy. This is done by simply averaging the comfortable and productive energy 

scores to produce a positive energy score and by averaging the corrosive and resigned 

energy scores to produce a general negative energy score. 

 

Open-Ended Question—In addition, an open-ended, free-form text question was 

included at the end of the online survey. Specifically respondents were asked, “As 

part of the exercise, I would like to ask you to reflect back regarding your experiences 

in working as part of a team over the last three months and share any experience or 

insights that you feel would help us to continue to build a culture of innovation and 

creativity.” The purpose of this free-form text field was to provide an additional 

attempt to understand the effect of the design thinking training beyond the measures 

of empathy and organizational energy. Unfortunately, the numbers of respondents 

entering free-form text comments were too limited to be able to provide any 

meaningful feedback that could be applied broadly across the area.  
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Data usage plan 

The only identifying data collected in the surveys was a country identifier selected by 

the respondents as they signed into the survey. No individual identifier was attached 

to the survey. Survey responses were maintained on a company server with only the 

researcher and administrator having access to the results.  

Data analysis 

Individual results were scored for each of the scales and for both time points (pre and 

post). Then the means and standard deviations were calculated by country/region and 

time points for the total Latin America group. Inter-correlation analysis was 

completed to identify the nature of correlations between the scales. Coefficients of 

alpha were run between the groups to determine reliability. Analysis of variance 

(ANOVA) was completed between the group results, and, finally, t-test analysis was 

done between time one and time two for each of the groups and scales.  

 

In summary, this chapter has described the conduct of a pre- and post-test design 

study in the Latin American commercial business unit of a global pharmaceutical 

company. The study intervention was an introduction to design thinking methodology 

via a two-day experiential training workshop. The study variables of empathy and 

organizational energy were operationalized via the administration of an online survey 

both pre- and post-training. Analysis of results included tests for correlation, 

variability, reliability, and test of differences over time as well as between each group 

and the total participants combined.  
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Chapter 4: Results 
This chapter includes the discussion of the pre- and post-test survey results for each 

variable across the regions and between time one and time two. It will describe the 

degree of change in empathy as measured via the TEQ and the degree of change in 

organizational energy via the OE12. Organizational energy has been characterized by 

either positive or negative. Positive and negative energy levels have been further 

characterized by productive and comfortable energy as positive energy states, and 

resigned and corrosive energy as negative energy states. Finally, the chapter will 

include the detailed discussion of statistical analysis and findings. 

Study sample 

The study participants are defined by the location of work. The teams participating 

were located in the countries of Brazil and Puerto Rico. The countries of Colombia, 

Peru and Central America work together as a business unit defined as Region North. 

The countries of Argentina, Chile, and Uruguay work together as a business unit 

defined as Region South. All of the results of the groups taken together are 

considered total Latin America. 

 

In total, 585 individuals received the survey via email as a blind copy recipient. In the 

first survey, 159 of the 585 responded to the survey giving a response rate of 27%. In 

the subsequent survey closing out the process, 343 of the 585 completed the survey 
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giving a response rate of 59%. The details on response rate over time and by group 

are provided in Table 2 below: 

Table 2. Survey Response Distribution 

 

Group Survey Sent Time One Time Two 

Brazil 220 36 116 

Region North 

(Colombia, Central 

America, Peru) 

 

209 

 

60 

 

131 

Region South 

(Argentina, 

Uruguay, Chile) 

 

121 

 

31 

 

85 

Puerto Rico 35 32 11 

Total 585 159 343 

  

Response rates between the two time points vary and warrant further discussion. In 

the first survey, the response rate of 27% is similar to that seen in other surveys 

within the company (25–35%). The survey was sent out and progress was monitored, 

along with a reminder sent out at the end of the first week. For time one in Brazil, the 

innovation leader followed up daily to encourage subjects to respond. As a result, 

upon data analysis, we found that 13 subjects from Brazil had gone in and entered the 

survey but only entered the country—they did not respond to any questions. Perhaps 

these respondents did not want to take the survey but rather took this step to put an 

end to the daily follow-up.  
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In time two, the responses came in quite quickly. In addition, the survey administrator 

received 15 emails from different team members advising that they had completed the 

survey. These respondents were all in region north. One can only surmise that the 

level of interest in the survey was more positive in the second round. Collateral 

evidence, such as pictures and video from the training, and the methodology used in 

subsequent events show that the teams were enjoying the sessions and the creative 

environment. Feedback received from leadership visits during business reviews and 

from watching the teams work together consider a higher level of energy (energy as a 

general term) and enthusiasm of the teams. As a result, it is thought that the team 

members had a higher level of interest in responding.  

 

A cohort in Mexico was also originally included in the study design and results were 

collected in the pre-test time point; however, the country experienced a severe 

earthquake on September 19th, and the office building in Mexico was damaged. The 

team members had no access to computers and systems for several weeks after the 

earthquake and were not able to return to the office until early November. Therefore, 

the post-test survey was not completed, and so the time one results are not included in 

the analysis.  

 

On the same day, the island of Puerto Rico suffered severe damage as a result of 

Hurricane Maria. In fact, the island continues to struggle even at the writing of this 
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dissertation. Team members had no access to electricity for several days until the 

company began distributing generators to employees. Roads were closed and cell 

towers were down for many weeks after the hurricane. The initial proposal was to 

remove the results of Puerto Rico from the analysis as well. However, it is a 

testament of the fortitude of the team in Puerto Rico that, in the midst of all that 

hardship, 11 team members still chose to complete the survey, and the data reflects 

Puerto Rico individually and as part of the total.  

Preliminary data treatment 

Individual instruments are explained in detail below. But initially, several procedures 

were run on the raw data provided to explore the possibility of response biases and to 

validate the completeness of data.  

 

Post hoc power analyses revealed that the sample sizes in this research were clearly 

adequate to detect medium effects (minimum n size = 16 for power of .80) and 

generally adequate to detect small effect sizes (minimum n size = 45). Primary tests 

of hypotheses were conducted via t-tests comparing regional means from time one to 

time two. Analyses here were conducted on minimum n sizes ranging from 31 to 60. 

The primary tests comparing pooled regional data were conducted on n sizes ranging 

from 136 to 343, providing power of .91 to detect small effects.   
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Missing data 

First, all cases were checked for completeness. At time one, sampling produced a 

total N of 159. All cases responded completely to the empathy measure. However, 

one case from Brazil and five cases from Puerto Rico declined to respond to the 

organizational energy measure. Thus, these cases were not included in any analyses 

involving organizational energy. Sampling at time two produced an N of 343. Again, 

all respondents completed the empathy measure. A total of 32 respondents either did 

not complete the organizational energy measure or responded to less than 75% of the 

items (16 from Brazil, 4 from Argentina, 4 from Central American Commercial 

Markets [CACM], 3 from Colombia, 3 from Chile and 2 from Puerto Rico). Thus, at 

time two, these cases could not be used in any analyses with the organizational 

energy measure. As each energy phase score is the average response to three 

questions, any missing response had the effect of biasing the score for that individual 

either positively or negatively, depending on the question. As a result, if even one 

response was missing, the score for that individual was not used. Missing data was 

evenly distributed across the energy phases.    

 

As the empathy questions related to the individual’s feelings and the energy questions 

were related to the respondent’s opinions of the team, one can guess that the 

responders felt more comfortable assessing themselves and thus fully completed the 

empathy survey. On the other hand, some responders may have been uncomfortable 

making comments related to the team.  
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Response biases 

Data records were visually examined to identify any instances of “straight line” or 

“Christmas tree” response patterns. None were apparent in either the leader or the 

direct report data sets. Additionally, the frequency distributions of all study variables 

were examined to identify outliers. As validated in analyses below, there were no 

extreme outliers in either sample time one or time two. 

General analysis strategy 

Data was analyzed in a straightforward manner. First, for both dependent variables 

(empathy and organizational energy), comparisons were performed within each time 

frame. So at both time one and time two, the means for each region was compared. 

This provided basic insight into the levels of the variables and any pre-existing 

differences in empathy or energy across regions.   

 

Primary tests of hypotheses were conducted by comparing means of each region 

across time periods. These analyses provided insight into any changes in the empathy 

or energy variables over time as they implemented design thinking. Data was also 

pooled across regions, and those global totals compared across time period.  

 

Follow up exploratory analyses were also conducted. Examination of the means by 

region suggested that some regions may be seen as outliers at a particular time period. 

So those regions were taken out of the pooled data for several analyses to explore any 

central trends that may have been masked by the outlying region. 
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Preliminary correlations 

Data was collected at two points in time for this study. The initial exploration of the 

data consisted of an examination of the inter-correlation of all study variables at each 

point in time. Table 3 and Table 4 below display these correlations. 

Table 3. Time One Correlations 

 

 1. 2. 3. 4. 5. 6. 

1. Empathy       

2. Negative Energy .08 

(n=138) 

     

3. Positive Energy .00 

(n=136) 

-.59* 

(n=129) 

    

4. Productive Energy .04 

(n=144) 

-.54* 

(n=132) 

.90* 

(n=144) 

   

5. Comfortable Energy -.06 

(n=141) 

-.43* 

(n=133) 

.79* 

(n=136) 

.45* 

(n=136) 

  

6. Resigned Energy .11 

(n=147) 

-.90* 

(n=138) 

-.45* 

(n=133) 

-.40* 

(n=138) 

-.44* 

(n=138) 

 

7. Corrosive Energy .07 

(n=142) 

.90* 

(n=138) 

-.62* 

(n=131) 

-.56* 

(n=136) 

-.41* 

(n=135) 

.62* 

(n=138) 

*p. < .05 
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Table 4. Time Two Correlations 

 

 1. 2. 3. 4. 5. 6. 

1. Empathy       

2. Negative Energy -.26* 

(n=249) 

     

3. Positive Energy .16* 

(n=257) 

-.55* 

(n=229) 

    

4. Productive Energy .15* 

(n=282) 

-.55* 

(n=236) 

.88* 

(n=257) 

   

5. Comfortable Energy .14 

(n=275) 

-.42* 

(n=240) 

.84* 

(n=257) 

.49* 

(n=257) 

  

6. Resigned Energy -.25* 

(n=273) 

-.93* 

(n=249) 

-.49* 

(n=243) 

-.51* 

(n=258) 

-.40* 

(n=255) 

 

7. Corrosive Energy -.24* 

(n=259) 

.92* 

(n=249) 

-.54* 

(n=236) 

-.54* 

(n=245) 

-.39* 

(n=247) 

.70* 

(n=249) 

*p. < .05 

 

Initial correlations revealed that the measure of empathy was unrelated to the other 

independent variable (organizational energy) and its subscales at the time one data 

collection. However, at time two, the empathy measure was significantly correlated 

with all measures of energy but one (which was also close to conventional levels of 

significance). While outside the scope of this study, these findings suggest the 

possibility of an interaction between empathy, organizational energy, and some 

component of design thinking. 
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Reliability analyses 

Both of the primary measures for this study, the TEQ and the OE12, were submitted 

to reliability analyses to help ensure internal validity. The TEQ displayed good 

reliability both at time one (alpha = .73; N = 159) and at time two (alpha = .72; N = 

343). The OE12 also exhibited good reliability with an overall alpha of .81 (N = 129) 

at time one and an overall alpha of .82 (N = 229) at time two. Thus, averaging the 

items within the scale into a single score was supported by the reliability data. 

 

Additionally, since some of the analyses focused on the subscales of the OE12, these 

three-item subscales were also assessed for reliability. Keeping in mind that reliability 

statistics are a function of, among other things, the number of items in a scale, these 

reliabilities ranged from poor to good. Table 5 below displays the alpha statistics for 

the four three-item subscales at both time periods. 

Table 5. Organizational Energy Subscale Correlations 

 

Organizational Energy 

Scale / Subscale 

Alpha at  

Time One 

Alpha at  

Time Two 

Productive Energy .71 

(n=144) 

.60 

(n=282) 

Comfortable Energy .27 

(n=141) 

.37 

(n=275) 

Resigned Energy .69 

(n=147) 

.70 

(n=273) 

Corrosive Energy .51 

(n=142) 

.61 

(n=259) 
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Organizational Energy 

Scale / Subscale 

Alpha at  

Time One 

Alpha at  

Time Two 

Total Positive Energy .66 

(n=137 

.66 

(n=257) 

Total Negative Energy .75 

(n=138) 

.80 

(n=249) 

Total OE Instrument .81 

(n=159) 

.82 

(n=229) 

 

Results show that the comfortable energy subscale showed poor reliability at both 

time periods (alphas of .27 and .37). All other scales, including the global positive 

and global negative scales, showed reliabilities within conventionally acceptable 

ranges. The low reliability of the comfortable energy scale was attributable to 

responses to the third item in the scale: “…feel relaxed in their jobs.” For a 

substantial number of participants, responses to this item contrasted sharply with 

responses to the other two comfortable energy items. For example, at time one, 10 of 

141 respondents (7%) provided the lowest possible score (zero on the third item while 

providing either a 75 or 100 rating on the other two comfortable energy items. 

Another 33 respondents provided a rating of 25 on the item in question while 

responding to the other two items with either a 75 or 100. This intuition was 

confirmed by removing the “…feel relaxed in their jobs” item from the reliability 

analysis. With just the two items entered as scale components, the alpha was .63, 

marginally acceptable. 
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Hypothesis testing 

Empathy and design thinking: Analyses.   

The first hypothesis predicted that the use of design thinking would produce an 

increase in the level of empathy that used the methodology. This section first reports 

the basic descriptive statistics for empathy and explores how the measure may have 

varied across regions. A direct test of the hypothesis is then presented. 

 

The individual empathy results were scored according to the tool as described in 

Chapter 3. The score for each of the 16 questions were added together to give the 

individual empathy score. Then the individual empathy scores were averaged to give 

the group empathy mean for each time period. To consider the potential range of 

empathy scores, one can calculate the ranges based on a scoring of all negative 

responses and all positive responses. In this way, we can see that the empathy range 

for the TEQ is a score of 0 to 64. This helps put the empathy scores described below 

in further context.  

  

The empathy data was first explored to see if the mean empathy scores within each 

time point varied across location. Two one-way ANOVAs were performed. The first 

compared the mean empathy scores across the four locations at time one, and this was 

repeated on the scores from the four locations collected at time two. The ANOVA for 

the pre-test scores at time one indicated no significant differences across location. 

This analysis produced an F (3, 155) value of .26 (p. = .85) indicating that the groups 
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were essentially equivalent at time one. Table 6 below displays the means for each 

location at time one.  

Table 6. Empathy Means by Location at Time One 

 

Region Mean SD 

Brazil (n = 36) 49.50 5.29 

Region North (n = 60) 50.45 7.61 

Region South (n = 31) 50.65 5.22 

Puerto Rico (n = 32) 49.84 5.51 

 

This analysis was repeated with the time two data. Again, there were no significant 

differences in empathy scores across regions (F (3, 339) = .40, p. = .75). Table 7 

below displays the empathy means for each location at time two. 

Table 7. Empathy Means by Location at Time Two 

 

Region Mean SD 

Brazil (n = 116) 50.47 5.47 

Region North (n = 131) 50.92 6.13 

Region South (n = 85) 51.01 6.70 

Puerto Rico (n = 11) 52.36 8.23 

 

In sum, at both points of data collection, the empathy scores across location were 

reasonably consistent.   
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Hypothesis 1: The use of design thinking will increase the organizational levels of 

empathy. 

 

The prediction made by the first hypothesis was tested via a series of t-tests 

comparing respondents’ empathy scores by region from time one and time two. The 

hypothesis predicts an increase in the average empathy score over time. This analysis 

was repeated for each location from which data was collected. Table 8 below presents 

the results of the t-test analyses for each individual location.   

Table 8. Tests of Means for Empathy Change over Time by Location 

 

 

Region 

Mean 

Empathy at 

Time One 

Mean 

Empathy at 

Time Two 

 

t value 

 

p. 

Brazil 49.50 50.47 .94 .35 

Region North 50.45 50.92 .45 .65 

Region South 50.65 51.01 .46 .65 

Puerto Rico 49.84 52.36 1.15 .26 

 

Results do not support the hypothesis. There is a general trend of increases in mean 

empathy score from time one to time two. However, the increases in empathy do not 

meet the conventional standard for statistical significance.   

 

A test of hypothesis one for the entire organization was performed by pooling the data 

across regions and comparing these general means across time. From this pooled data, 

the mean organizational empathy score at time one was 50.15. The mean at time two 
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was 50.83. The t-test produced a nonsignificant value of t = 1.14 (p. = .14). Thus, 

there is no support for the hypothesis. The accompanying chart in Figure 2 displays 

the general trend (across all regions) in total organizational empathy scores over time. 

(Note: Y axis is truncated to allow small differences to be visible.) 

 

 

Figure 2. Comparative Empathy Scores across Time 

 

Organizational energy and design thinking: Preliminary analyses.   

The second and third hypotheses focused on the effects of design thinking on both 

positive and negative organizational energy. The preliminary examination of the 

organizational energy is presented immediately below. Then, the test of each 

hypothesis is presented separately.   
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The OE12 tool consists of four organizational energy domains: two positive and two 

negative.  The two positive energy domains are productive energy and comfortable 

energy. The negative domains are corrosive energy and resigned inertia (descriptive 

statistics are presented in a table below). Once the four organizational energy scores 

are established, the overall positive energy and negative energy scores can be 

generated.    

 

First, the mean scores for all four energy domains were tested across regions at both 

time one and time two to discern any differences in organizational energy at each 

point in time. Then the general positive and negative organizational energy scores 

were calculated and tested. A one-way ANOVA was performed on the mean scores 

for the productive energy factor at time one and produced a significant F (3, 140) of 

17.72 (p. = .00). Planned comparisons revealed that the Brazil region scored 

significantly lower than all three of the other regions on the productive energy score. 

Table 9 below displays the means and standard deviations for the productive energy 

factor for all four regions at time one. 

Table 9. Productive Energy Means and Standard Deviations at Time One 

 

Region Mean SD 

Brazil (n = 33) 66.16 17.05 

Region North (n = 56) 87.20 13.00 

Region South (n = 29) 89.37 11.76 

Puerto Rico (n = 26) 82.05 17.27 
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The ANOVA for comfortable energy at time one produced a nonsignificant F (3, 137) 

of .27 (p. = .85). Table 10 below displays the means and standard deviations for the 

four regions on the comfortable energy factor at time one. 

Table 10. Comfortable Energy Means and Standard Deviations at Time One 

 

Region Mean SD 

Brazil (n = 33) 67.22 9.01 

Region North (n = 56) 69.74 12.86 

Region South (n = 29) 68.89 15.62 

Puerto Rico (n = 26) 69.44 12.69 

 

The chart below in Figure 3 presents a summary of the positive energy data at time 

one. What may be notable is that each region, except Brazil, had mean scores on 

productive energy that were substantially higher than their scores on comfortable 

energy.   
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Figure 3. Positive Energy by Region at Time One 

 

Parallel analyses were performed on the negative energy scores at time one. The 

ANOVA for the resigned energy factor at time one was nonsignificant (F (3, 143)) = 

.21. p. = .89.  

Table 11 below displays the means and standard deviations for the four regions on the 

resigned energy factor at time one. 

Table 11. Resigned Energy Means and Standard Deviations at Time One 

 

Region Mean SD 

Brazil (n = 33) 28.65 17.19 

Region North (n = 56) 28.95 15.20 

Region South (n = 29) 31.72 21.02 

Puerto Rico (n = 26) 29.00 19.42 
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Finally, the ANOVA for the corrosive energy factor at time one produced a 

nonsignificant F (3, 138) value of 1.78 (p. = .15). Table 12 below displays the means 

and standard deviations for the four regions on the corrosive energy factor at time 

one. 

Table 12. Corrosive Energy Means and Standard Deviations at Time One 

 

Region Mean SD 

Brazil (n = 33) 35.86 15.01 

Region North (n = 56) 29.24 15.20 

Region South (n = 29) 27.30 14.93 

Puerto Rico (n = 26) 31.52 19.62 

 

The chart below in Figure 4 displays the mean scores for the negative energy factors 

for each region. Each region has a unique relationship between the two factors. What 

may stand out the most is the fact that the corrosive energy factor for the Brazil 

region is the highest among all the regions and substantially larger than the Brazil 

mean for resigned energy. 
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Figure 4. Negative Energy by Region at Time One 

 

This same series of analyses was conducted on the energy factors at time two. First, 

the ANOVA for the productive energy scores at time two produced a statistically 

significant F (3, 278) value of 33.06 (p. = .00), indicating that the regions differed 

significantly in their levels of productive energy at time two. Planned comparisons 

revealed several significant inter-regional differences. The mean for the Brazil region 

was significantly lower than that of Puerto Rico (p. = .05), Region North (p. = .00) 

and Region South (p. = .00). Additionally, the mean for Puerto Rico was significantly 

lower than the mean of Region North (p. = .04). Finally, the mean for the Region 

South was significantly lower than the mean for Region North (p. = .00). Table 13 

below displays the means and standard deviations for the four regions for the 

productive energy scores at time two. The chart below presents a visual depiction of 

the differences in the productive energy means at time two. 

28.65 29.95
31.72

29

35.86

29.24
27.3

31.52

0

5

10

15

20

25

30

35

40

Brasil (n=33) Region North (n=56) Region South (n=29) Puerto Rico (n=26)

Negative Energy by Region at Time One

Resigned Energ Corrosive Energy



57 

 

 

 

Table 13. Productive Energy Means and Standard Deviations at Time Two 

 

Region Mean SD 

Brazil (n = 85) 69.21 15.37 

Region North (n = 117) 90.31 12.03 

Region South (n = 71) 79.34 17.87 

Puerto Rico (n = 9) 79.63 16.20 

 

The ANOVA for the comfortable energy factor, comparing the mean comfortable 

energy scores by region, was nonsignificant. The F (3, 271) was .53 (p. = .67). Table 

14 below presents the means and standard deviations for the regions at time two on 

the comfortable energy factor. The means across regions are nearly identical. 

Table 14. Comfortable Energy Means and Standard Deviations at Time Two 

 

Region Mean SD 

Brazil (n = 85) 67.35 12.74 

Region North (n = 112) 69.94 18.33 

Region South (n = 70) 68.57 15.09 

Puerto Rico (n = 8) 69.76 18.33 

 

The chart below in Figure 5 presents a summary of the positive energy data at time 

two. As in time one, what is again notable is that each region, except Brazil, had 

mean scores on productive energy that were substantially higher than their scores on 

comfortable energy.   
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Figure 5. Positive Energy by Region at Time Two 

 

The ANOVA for differences in the resigned energy factor at time two was also 

nonsignificant. The F (3, 269) was 1.65 (p. = .18). Table 15 below presents the means 

and standard deviations for the regions at time two on the resigned energy factor. 

Table 15. Resigned Energy Means and Standard Deviations at Time Two 

 

Region Mean SD 

Brazil (n = 83) 28.12 17.35 

Region North (n = 113) 23.82 17.95 

Region South (n = 69) 28.99 16.83 

Puerto Rico (n = 8) 29.17 17.25 

 

Finally, the ANOVA testing difference across regions at time two on the corrosive 

energy factor produced a statistically significant F (3, 255) of 7.61 (p. = .00). Planned 
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comparisons revealed that the mean for the Brazil region was significantly higher 

than both the Region North (p. = .00) and Region South (p. = .04). Additionally, the 

mean for the Region North was significantly higher than that of Region South (p. = 

.02). Table 16 below presents the means and standard deviations for the regions at 

time two on the corrosive energy factor. 

Table 16. Corrosive Energy Means and Standard Deviations at Time Two 

 

Region Mean SD 

Brazil (n = 75) 32.00 17.81 

Region North (n = 109) 20.64 19.13 

Region South (n = 67) 26.37 16.51 

Puerto Rico (n = 8) 26.04 13.82 

 

Again, a chart is presented below in Figure 6 comparing both of the negative energy 

factor scores across regions. Examination of the differences shows that the Brazil 

region appears to have higher negative energy scores than the other regions, while 

Region North’s scores appear comparatively low. Only the Brazil region had a mean 

corrosive energy score higher than its mean resigned energy score. 
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Figure 6. Negative Energy by Region at Time Two 

 

Hypothesis 2: The use of design thinking will increase the level of positive 

organizational energy.   

 

The second hypothesis focused on the effects of design thinking as a problem-solving 

tool on the levels of positive organizational energy in the teams that use the 

methodology. Table 17 below presents the results of the t-tests comparing the mean 

scores on the productive energy factor across time by region.   

Table 17. Tests of Means on Productive Energy by Location across Time 

 

 Mean T1 Mean T2 t p. 

Brazil 66.16 69.21 1.06 .15 

Puerto Rico 82.05 79.63 .36 .36 

Region North 87.20 90.31 1.55 .06 

Region South 89.37 79.34 2.79 .00 
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In reviewing the productive energy data, there are a few observations worth 

highlighting. First is the relatively low score noted for Brazil in productive energy 

when compared to all of the other locations. Second is the statistically significant 

drop in productive energy for Region South from time one to time two. Per Bruch and 

Vogel (2011), it is expected that teams would have peaks in productive energy if 

working on projects. Team activities and focus at time one were launching the 

business strategies for the year, and activities at time two were beginning to close out 

the activities for the year.    

 

The tests for differences in means across regions over time on the comfortable energy 

factor indicated no significant differences over time. As demonstrated in Table 18 

below: means across time for each region were nearly identical. 

Table 18. Tests of Means on Comfortable Energy by Location across Time 

 

 Mean T1 Mean T2 t p. 

Brazil 67.22 67.35 .63 .53 

Puerto Rico 69.44 69.79 .06 .46 

Region North 69.74 69.94 .08 .93 

Region South 68.98 68.57 .09 .93 

 

The OE12 can also be used to derive a general score for both positive and negative 

energy. This is done by simply averaging the corrosive and resigned energy scores to 
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produce a general negative energy score and averaging the comfortable and 

productive energy scores to produce a positive energy score. Additional tests of 

hypothesis two were performed by testing the positive energy scores across time. AS 

demonstrated in Table 19 below, results show, surprisingly, that the only significant 

difference was that Region South displayed a significant decrease in positive energy 

from time one to time two. 

Table 19. Tests of Means on General Positive Energy by Location across Time 

 

 Mean T1 Mean T2 t p. 

Brazil 66.09 68.44 .96 .16 

Puerto Rico 76.08 73.44 .48 .32 

Region North 78.48 80.24 .90 .18 

Region South 80.03 74.62 1.78 .03 

 

Again, there are findings of note in this analysis. Because Brazil had a low productive 

energy score, the general positive energy score is low relative to the other groups. 

Additionally, since Region South had a statistically significant drop in productive 

energy, there is a statistically significant drop in the general positive energy score, as 

would be expected.  

 

The second hypothesis was explored further by again pooling the data across regions 

and testing the regional means at time one against the regional means at time two on 

both the individual positive energy factors and the general measure of positive 



63 

 

 

 

energy. Table 20 below displays the means and the results of the tests of means. The 

chart further below in Figure 7 displays the differences graphically.
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Table 20. Tests of Means for Positive Energy for All Locations Combined 

 

 Productive 

Energy  

Time One 

Productive 

Energy  

Time Two 

Comfortable 

Energy  

Time One 

Comfortable 

Energy  

Time Two 

General 

Positive 

Energy  

Time One 

General 

Positive 

Energy  

Time Two 

All Regions 81.89 80.85 68.97 68.79 75.77 75.15 

t-test results t = .59, p. =.27 t = .13, p. = .45 t = .45, p. = .33 
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Figure 7. Positive Energy across Time for All Locations Combined 

 

Supplementary analyses 

Results of the positive energy analyses produced at least one major counter-intuitive 

finding: Region South showed a significant decrease in positive energy over time. 

Since this trend was the opposite of those in other regions, the combined analyses for 

positive energy were replicated with Region South removed from the sample. Table 

21 below displays that data. Results show that while the overall trend in means is 

more in line with what was expected, the differences in means were not statistically 

significant. 
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Table 21. Tests of Means for Positive Energy for All Locations Combined (Region South Removed) 

 

 Productive 

Energy  

Time One 

Productive 

Energy  

Time Two 

Comfortable 

Energy  

Time One 

Comfortable 

Energy  

Time Two 

General Positive 

Energy  

Time One 

General Positive 

Energy  

Time Two 

All Regions 

(-RS) 

80.00 81.36 68.99 68.87 74.61 75.32 

t-test results t = .68, p. = .25 t = .72, p. = .35 t = .46, p. = .32 
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Hypothesis 3: The use of design thinking will decrease the level of negative 

organizational energy.   

 

The third hypothesis predicted that the use of design thinking as a problem-solving 

tool would decrease the level of negative organizational energy in the teams that use 

the methodology. The hypothesis was tested directly by a series of t-tests comparing 

the regions’ means scores on the negative energy factors at time one with their mean 

scores from time two. The results of these tests are presented in Table 22 below.    

Table 22. Tests of Means on Resigned Energy by Location across Time 

 

 Mean T1 Mean T2 t p. 

Brazil 28.65 28.11 .15 .88 

Puerto Rico 29.00 29.17 .02 .98 

Region North 28.95 23.82 -1.87 .06 

Region South 31.72 28.98 .70 .69 

 

Results show that that both Region North and Region South had decreases in resigned 

energy over time. However, only the test for the means of the Region North 

approached statistical significance. The other two regions showed nearly identical 

means across time. Thus, the third hypothesis is not supported by this analysis. 

 

Table 23 below shows the comparisons of means for the corrosive energy factor for 

each region across time. Results show that Region North had a significant decrease in 
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negative energy across time. No other regions showed a significant decrease, 

although Brazil showed a trend in that direction. 

Table 23. Tests of Means on Corrosive Energy by Region across Time 

 

 Mean T1 Mean T2 t p. 

Brazil 35.86 32.00 1.09 .28 

Puerto Rico 31.52 26.04 .69 .50 

Region North 29.23 20.64 3.67 .00 

Region South 27.30 26.37 .26 .80 

 

The OE12 can also be used to derive a general score for both positive and negative 

energy. This is done by simply averaging the corrosive and resigned energy scores to 

produce a general negative energy score and averaging the comfortable and 

productive energy scores to produce a positive energy score. So, additional tests of 

hypothesis two were performed by testing the general negative energy scores across 

time. Results, displayed in Table 24 below, indicated that Region North showed a 

significant decrease in general negative energy over time (t = 2.83, p. =.00). None of 

the other differences were statistically significant. 
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Table 24. Tests of Means on General Negative Energy by Location across Time 

 

 Mean T1 Mean T2 t p. 

Brazil 32.93 29.96 .86 .20 

Puerto Rico 30.11 29.17 .12 .45 

Region North 29.17 22.45 2.83 .00 

Region South 28.30 27.15 .36 .35 

 

Finally, the third hypothesis was explored further by again pooling the data across 

regions and testing the regional means at time one against the regional mean at time 

two on both the individual negative energy factors and the general measure of 

negative energy. Table 25 below displays the means and the results of the tests of 

means. The chart in Figure 8 further below displays the differences graphically. 
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Table 25. Tests of Means for Negative Energy for All Regions Combined 

 

 Resigned 

Energy  

Time One 

Resigned 

Energy  

Time Two 

Corrosive 

Energy  

Time One 

Corrosive 

Energy  

Time Two 

General 

Negative 

Energy  

Time One 

General 

Negative 

Energy  

Time Two 

All Regions 29.48 26.59 30.75 25.58 29.98 26.04 

t-test results t = 1.80, p. = .05 t = 3.03, p. = .00 t = 2.40, p. = .01 
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Figure 8. Negative Energy across Time for All Regions Combined 

 

Results using the data pooled across all regions show a significant decrease over time 

in both resigned energy and corrosive energy. Of course, the general, summative 

measure also shows a significant decrease over time. Thus, these analyses show 

consistent support for the hypothesis. 

Open-ended question 

In addition, an open-ended, free-form text question was included at the end of the 

online survey. Specifically, respondents were asked, “As part of the exercise, I would 

like to ask you reflect back regarding your experiences in working as part of a 

team over the last three months and share any experience or insights that you feel 

would help us to continue to build a culture of innovation and creativity.” The 

purpose of this free-form text field was to provide an additional attempt to understand 

the effect of the design thinking training beyond the measures of empathy and 

organizational energy. In time one, 29 respondents included free-form text comments, 
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with 10% in English and 90% in Spanish. In time two, 62 respondents included 

comments, with 24% in Portuguese, 6% in English, and 70% in Spanish. Comments 

were grouped as positive, negative, or directive (making suggestions). In time one, 

21% of comments were directive, 21% of the comments were negative, and the 

remaining 58% were positive. In time two, 13% of the responses were directive, 12% 

were negative, and the remaining 75% were positive.  

 

Although the numbers of free-form text responses were too small to complete a 

comparative analysis, the trend, in general, was for the responses to be more positive 

over time. Unfortunately, the numbers of respondents entering free-form text 

comments were too limited to be able to provide any meaningful feedback that could 

be applied broadly across the area.  

Study results summary 

In summary, although the overall trend for the empathy analysis for each group and 

the group as a whole show an increase in empathy over time, neither the individual 

results nor the total group reached the level of statistical significance. In 

organizational energy, we saw a dramatic difference in the productive energy levels 

across the groups, with Brazil having much lower productive energy than the other 

groups at both time points, and Regions North and South having very high productive 

energy levels at time one. In the negative energy analysis, Brazil again was an outlier 

with higher negative energy and, specifically, higher corrosive energy when 
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compared to the other groups. The difference in resigned energy over time 

approached statistical significance for Region North and also had a statistically 

significant difference in corrosive energy and general negative energy between time 

one and time two. When the sample was viewed as a whole, all three of the negative 

energy subscales (resigned, corrosive, and total) showed a statistically significant 

difference in decreasing negative energy over time.  
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Chapter 5: Discussion 
This chapter discusses the results of the study as presented in Chapter 4 as well as in 

light of the literature reviewed and the specific context of the study. This study was 

conducted as part of an organizational change initiative, and the discussion in this 

chapter will attempt to define the meaning of the results within the organization 

overall. 

 

The research journey has been an interesting process, and this study has been a 

vehicle for personal growth in understanding. In my experience in the pharmaceutical 

industry, novel concepts and mechanisms of action are typically tested on a small 

scale first to give a proof to the concept prior to exposing patients to untested theories 

and prior to significant resource commitment and investment. A small-scale study 

with a control group for all variables might have been more definitive in proving the 

hypothesis. However, there is always the challenge in these small controlled studies 

to know how the leadership hypothesis would manifest itself in the real-world setting. 

Therefore, this study was more like diving immediately into the deep end of the pool 

and embracing the complexity of both learning about the influence of design thinking 

as well as leading an organizational change initiative. An academic perspective is 

important in order to have the scientific rigor, and the value can be amplified when 

the perspective can be applied in a real-world setting. However, this real-world 

setting also brought its own challenges. 
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Design thinking had been implemented in the company almost ten years ago, and so 

there was a good basis for its application in the setting. The leadership identified a 

business need to retrain the teams on the methodology. However, as these were intact 

teams, there was no control group utilized to further contextualize the results.  

Study Variables 

The variables considered in this study (empathy and energy) are individualized, and, 

as such, we would expect to see variance in the levels across the study population. 

This held true in the study, with the standard deviations for empathy ranging between 

5 and 7 and for energy ranging between 11 and 21, depending on the location and 

energy phase. Spreng et al. (2009) reported standard deviations for their study 

populations in the range of seven, so the results in this study are comparable. Bruch 

and Vogel (2011) did not specify the standard deviations for the energy analysis, but 

they did state that organizational energy can change day to day as a result of many 

factors in the organizational environment. The variance between the groups and 

between times were comparable and, therefore, do not provide additional insights.  

Study Results 

The lack of consistent support for the hypotheses may be attributed to differences in 

implementation of the design thinking process. While all regions were expected to 

implement design thinking, they implemented on different time schedules. This 

implies that respondents may have been at different levels of competence with design 
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thinking at the time of the study. Furthermore, it is known that the design thinking 

processes were implemented more thoroughly in some sites than others. As some 

locations implemented with a higher degree of rigor and accomplished participant 

buy-in, others did not implement effectively. It is likely that participants were not 

really exposed to or were not really practicing design thinking as intended. Thus, 

respondents from these locations would not really have received the “dose” of the 

independent variable that was intended. Future research of this nature could include 

brief assessments of respondent understanding and daily use of design thinking 

processes to allow distinctions between respondents that received the full “dose” of 

the independent variable and those who may not really have received it at all. Follow-

up visits as check points could have been conducted to see how the teams were 

progressing.  

 

For example, Region North was the strongest supporter of the methodology and 

developed an integrated and long range plan to ensure that the learnings were 

integrated in day-to-day use. The energy results for Region North further support this 

when one considers that the results for corrosive energy change over time were 

statistically significant, and the results for resigned energy and productive energy 

over time were approaching statistical significance.  
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Region South was initially hesitant in adopting the methodology as part of this 

initiative, and the leader tried very hard to limit the implementation within the region. 

However, after the initial training, the leadership embraced the methodology and is 

now strongly supportive and utilizing the methodology widely. This may explain why 

the results show a supportive trend but lag behind that of Region North.  

 

The Puerto Rico team is an amazing story in that they are strong supporters and are 

working very hard to utilize the methodology; in fact, they did so while overcoming 

the devastation of the impact of Hurricane Maria. The fact that people were still 

committed to responding to the survey even in the midst of recent devastation is an 

insight worthy of additional investigation.  

 

The Brazil team was the one group that was resistant to the methodology from the 

beginning. The project leader in the country tried to limit how the methodology was 

used and implemented. This observation is interesting when considered along with 

the results of the organizational energy test, in which Brazil had lower positive energy 

and higher negative energy than the other groups. Since the study was conducted, a 

second round of training on the methodology has been implemented in Brazil with 

new leadership.  
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Empathy 

All individual groups and the total group showed a trend toward increased empathy 

per the empathy measure from time one to time two, though the results were not 

statistically significant due to small numbers and high variability. When considering 

the empathy scores that were collected by Spreng et al. (2009), it is of interest to note 

that the subjects used to validate the instrument had empathy scores of 44.54, 47.27, 

and 46.93 across three studies respectively. The results noted in this study (50.15 and 

50.83 for the total group) were much higher, and one may wonder whether or not 

there is a kind of saturation point at which empathy increases at a slower rate. Patient 

focus has been a key driver for our business strategy over the last five years, and the 

company does a lot of work to engage employees with patient stories. It is possible 

that the study population already had a higher level of empathy than the standard 

population.  

 

In order to learn or increase empathy, subjects have to make the choice to take on this 

challenge in order to put more attention on others and to ask questions in a deeper 

way to foster understanding (Montonen et al., 2015). Perhaps this proactive element 

of empathy would need a greater focus in the workshop in order to see significant 

effects in the teams for the empathy variable.  

 

Since the initial training, we have recognized the need to focus and reiterate the 

practices of the design thinking steps that relate to ethnography, which is directly 
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linked to empathy development. It has been noted that this focus must be very 

intentional and is learned over time. Therefore, it is possible that the lack of 

significant change in this study relates either to lack of focus on this aspect of design 

thinking from the workshop or insufficient time allowed for the capabilities to have 

been developed.  

Organizational energy 

We remember that organizational energy is the result of the culmination of the energy 

perceptions of individuals within the daily processes of business and social activities 

within the organization (Cole et al., 2005). Individuals will have their own energy 

levels that contribute to the organizational energy and experience the energy reporting 

on it, in turn, through the OE12 instrument (Bruch & Vogel, 2011). It is expected that 

teams will move through different energy phases when working on projects, and so 

the energy may shift at different points in time related to project work (Bruch & 

Vogel, 2011). The productive energy score for Region South was quite high in time 

one (89.37), and even though the score in time two was lower (79.34), the time two 

score is still high by the standards described by Bruch and Vogel (2011). It is possible 

that the team in Region South was working quite strongly on a project during the time 

one testing and less so in time two. For example, the pre-test survey was taken at the 

beginning of the year when Region South was implementing a launch of a business 

strategy. The post-test survey was taken toward the end of the year, when the team 

was working to complete financial commitments. What is surprising is the relatively 
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and statistically significantly lower scores noted in the productive energy score in 

both time one and time two for Brazil. Furthermore, Brazil had much higher negative 

scores compared to the other groups, which is an insight that warrants further 

investigation.  

 

Another observation was related to the OE12 itself. The questions for the OE12 part 

of the questionnaire relate specifically to an individual’s experience as a member of 

the team (Bruch & Vogel, 2011). It was noted that some individuals chose not to 

answer these questions. Team members seemed to be comfortable answering the 

empathy questions, which involved self-assessment, but perhaps they were less 

comfortable with the energy questions, as they ask the responder to assess their 

teams. Perhaps they did not want to be seen as being critical of their team mates. 

Individuals with missing data for an energy phase were excluded for that specific 

energy phase. 

 

The one hypothesis shown to be supported was the reduction in negative energy 

across the teams. Bruch and Vogel (2011) considered that negative energy can be 

more easily influenced in a team setting and would be the first to be modified on the 

energy continuum. Corrosive energy and inertia can be destructive to teams both in 

terms of the business productivity as well as individual member’s wellbeing (Bruch & 

Vogel, 2011), and so this is an important finding.  
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Bruch and Vogel (2011) worked with a number of different organizations in 

developing the OE12, and they studied a large number of diverse, multi-national 

companies, such as Lufthansa, Carlson Wagonlit Travel, Sonova, ABB, and others, in 

assessing organizational energy. Bruch and Vogel (2011) and their teams captured 

data from 24,000 responses from 187 companies to further characterize the energy 

profiles against business success measures, such as financial performance, 

productivity, customer satisfaction and employee commitment, by identifying the top 

10% of the companies based on these performance measures. Bruch and Vogel 

(2011) developed a benchmark (shown in Table 26 below) based on this data that 

gives a target energy profile that can help to put the energy profiles noted in time one 

and time two in this study into further context.  

Table 26. OE12 Pre- and Post-Intervention Comparison to Benchmark 

 

 Productive 

Energy 

Comfortable 

Energy 

Resigned 

Energy 

Corrosive 

Energy 

Benchmark* 81% 75% 12% 18% 

Pre-Survey 80.00% 68.99% 29.48% 30.75% 

Post-Survey 81.36% 68.87% 26.59% 25.58% 

*Source: Bruch & Vogel, 2011 

The productive energy levels in the study are already at a level that is comparable to 

the organizational energy score averages for benchmark companies. In fact, all of the 

groups individually had levels higher than the benchmark for productive energy (RN 
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was 87.20/90.31), with Brazil being the only exception. Comfortable energy levels 

are close as well. It is only in the negative energy domains that we see differences in 

the energy profiles that are above the benchmark data. 

 

In summary, from an organizational energy perspective, we have a few insights. First, 

we again see Brazil as an outlier with much lower productive energy and much higher 

negative energy scores. In the other groups, we see that they were performing at or 

close to the benchmark levels at the initiation of the study. Finally, we see positive 

results in the improvement of negative organizational energy scores at the completion 

of the study, both statistically as well as in comparison with the benchmark profile 

established by Bruch and Vogel (2011).  

 

Bruch and Vogel (2011) stated that in order for organizations to increase positive 

energy, the negative energy must first be minimized. One could propose that results 

seen in this study are in fact related to timing. With the negative energy domains 

decreasing significantly, it would be possible to begin to see the positive energy 

phases begin to increase. A longer term study might give further insights.  

Study Design 

According to Cook and Campbell (1979), the use of a pre- and post-test design study 

has inherent weaknesses that can make the study results suspect. By introducing a 

change within an existing organization, it will be difficult to determine if the change 
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is truly a result of the intervention or a result of some other latent variable that until 

now has been unseen (Cook & Campbell, 1979). In this specific study, we can 

highlight the examples of Puerto Rico and Mexico, which experienced significant 

natural disasters (hurricanes and earthquakes respectively) as external factors that 

most likely had an influence on the study. Indeed there can be influences in results 

from using the testing instruments twice in that the test subjects learn from the pre-

test instrument, which may influence how they respond in the post-test (Cook & 

Campbell, 1979). In fact, Cook and Campbell (1979) took a strong position in 

recommending against this study design.  

 

On the other hand, pre- and post-test design studies are still widely used in behavioral 

research, and though the common position is that the results generated from this study 

design may be unreliable, the measurement does provide a way of gathering insights 

that can direct future research (Dimitrov & Rumrill, 2003). There are a number of 

valuable insights that have been gathered from this study that contribute to the 

scientific knowledge on design thinking and its use and influence in organizations.  

 

In summary, the study results show mixed support of the study hypotheses. Of the 

three hypotheses, only the one related to the improvement in negative organizational 

energy was supported. However, based on the additional considerations shared in this 

section, there is evidence that at least some of the results are related to either the way 
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the design thinking methodology was implemented or in the follow through within 

the teams after the intervention. This contributes to the discussion of future studies as 

well as suggestions for those using the methodology in practice.   

 

One suggestion for future study design is to have a larger sample size in order to find 

statistical significance, given the effect size observed. Additionally, another 

recommendation is to link individual data from pre- and post-test measurement 

collection. Furthermore, it might be useful to take multiple pre-intervention measures 

and multiple post-intervention measures out over extended time points (3 months, 6 

months, 12 months), considering that changes in empathy may need more time to 

develop. Finally, we could consider including a control group from within the teams 

comprised of members who do not receive the training to be able to discern effects on 

variables that are due to influences outside of the intervention.  
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Chapter 6: Opportunities for Future Research 
and Practice 

Research 

This chapter will consider what has been shown in the data as well as in the conduct 

of the study in order to define additional opportunities for further study. As 

mentioned in the previous analysis, this research was undertaken within a diverse 

organization in a real-world setting. Although there is value in this perspective, it 

could be valuable to do a study with teams in a more controlled setting that includes a 

control group for comparison. Considering the opinions of Cook and Campbell 

(1979), there may additional data that should be collected on groups to further 

understand the internal and external influences at work in the study groups to 

characterize the effect of the different sources of invalidity, such as information on 

current projects or work focus. The challenge is gathering information to understand 

the work environment without impacting anonymity.  

 

The results of the study also suggest the need for close monitoring of the 

implementation of the methodology in order to ensure that the intervention is being 

fully deployed. The addition of questions to characterize the level of activation of the 

methodology could provide further information on whether or not it was deployed 

effectively. The workshop, as designed, was intended to teach the design thinking 

methodology and was not specifically focused on development of empathy or energy. 
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These changes are secondary to the training and, therefore, may take more time to 

develop without a specific directive.   

 

Specifically, within the focus of empathy, it would be interesting to be able to follow 

teams for a longer time period, as it can be expected that empathy develops over time. 

It would also be interesting to see results after ensuring that the ethnographic 

perspective is sufficiently enforced in the training. Other empathy measures with a 

more qualitative approach may be able to discern differences in empathy response 

that cannot be made from a self-survey (Spreng et al., 2009).  

 

In addition, it would be beneficial to investigate both aspects (empathy and 

organizational energy) individually and in a deeper way to understand the conditions 

that may facilitate or inhibit the development of these organizational aspects.  

 

In addition to empathy and organizational energy, there is literature that links 

empathy to employee engagement (B. Owen et al., 2016), and making the link back to 

design thinking methodology could connect to an increase in productivity as a 

valuable industry outcome. The results from the correlation tests further support this.  

 

Finally, and perhaps the most personal interest for me, is to study and build an 

understanding of the conditions that best support the development of the design 
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mindset. It is my assumption that the answers lie within the development of empathy 

and, more specifically, emotional empathy. I believe that it is at that core connection 

that we are able to see beyond ourselves and begin to meet our purpose.  

 

This is the first study that attempts to measure the influence that the use of design 

thinking methodology has on cultural aspects of the teams that use it. Furthermore, 

this study considers two tools that suggest that this influence on empathy and energy 

can be measured and interpreted at an organizational level. It shows that the use of the 

methodology over time may help to reduce the negative energy within teams. 

Negative energy can have a destructive effect on team members and result in a 

decrease in productivity, and so this is a valuable insight. 

Practice 

From a practitioner’s stand point, this has been a priceless learning experience in 

every moment. We see examples of all the challenges of leading change initiatives 

manifested here. The alignment and engagement of leadership at all levels is 

necessary and often critical. This intervention was supported by executive leadership 

from the beginning. However, the first challenge was to gain the support of the 

country managers. Strong encouragement from the Latin America area VP got the 

GMs of the countries on board, but only in a superficial way. Their engagement was 

inconsistent across the different countries, and, as a result, the engagement of their 
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innovation leads was inconsistent. This was surprising considering that leading 

innovation activities (of which design thinking was one) is a core job responsibility.  

Within the innovation leads, the lead for Region North was a strong supporter from 

the very beginning and embraced all the activities with enthusiasm. The results in 

Region North seem to align with that. The leadership in Region South was negative at 

first, but quickly began to embrace the initiative and is now recognized as one of the 

strongest leaders of design thinking in the region. The Brazil team was by far the 

largest team, and the innovation leader resisted the methodology and tried to 

minimize the activities. The results show that leadership support has a moderating 

effect on the intervention. If an opportunity arose to repeat the study, I would have 

ensured that all team members were engaged in the initiatives or would have asked 

for someone else in the countries to take the lead for the project. I suspect that this 

variance in how the methodology was deployed is one of the key reasons for the 

mixed results. 

 

Another consideration would be when to capture data. In the first quarter of the year, 

these teams are fresh off of their holiday break and excited to start building the 

strategies for the year. Toward the end of the year, the teams are working to meet 

their financial commitments with a short window of time to complete them. Within 

our business, it would not be surprising to see that teams are energized at the 

beginning of the year but have lower energy or even negative energy toward the end 
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of year. It would make sense to capture data at points when activities would be 

expected to be similar.  

 

Finally, I suspect that in order to learn empathy, the individual has to make the 

proactive choice to seek to understand others. It requires an intentional choice to learn 

to see things from someone else’s perspective. We saw this gap toward the end of the 

year, and we have already implemented training that focuses on mindset and 

behaviors. The first training session for this occurred in April 2018, and it was a 

tremendous success. Like any social trend, there are early adopters who inspire others 

to join. It would be very interesting to run the empathy survey again a year from now 

to see the results. I think that they would be more positive than those seen in this 

study. 

 

I am inspired by this experience and the results that were achieved in this research to 

continue to investigate the culture around teams that are using design thinking well 

and consistently. Based on the results of this study and in my own personal 

experience in leading, teaching, and being part of design teams, I know that 

something very special happens when design thinkers come together.  
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TEQ and OE12 Survey Questions Combined: English
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TEQ and OE12 Survey Questions Combined: Spanish (Latin American) 
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TEQ and OE12 Survey Questions Combined: Portuguese (Brazilian) 
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TEQ and OE12 Survey Responses: English, Spanish (Latin American), and 

Portuguese (Brazilian) 

 

 

English NEVER– RARELY– SOMETIMES– OFTEN– ALWAYS– NA 

Spanish (Latin 
American) 

NUNCA– RARAMENTE– ÀS VEZES– FREQUENTEMENTE– SEMPRE– NÃO POSSO JULGAR– 

Portuguese (Brazilian) NUNCA– RARA VEZ– A VECES– A MENUDO– SIEMPRE– NO PUEDO EVALUAR– 
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