
 

 

 

 

 

 

 

 

ABSTRACT 

 

The Effect Team Learning has on the Development of Creativity in a College Classroom:   

An Integrated Case Study 

 

Mary E. Simpson, Ed.D. 

Mentor:  Tony L. Talbert, Ed.D. 

This study looked at the triadic relationship between the creative and design 

processes, team learning, and this triad’s influence on the student’s finished project.  

While the typical design student works independently with very little conscious feedback 

or interaction from their peers, this research has shown this approach limits the student’s 

success. 

Two purposeful samples were selected from female undergraduate students with a 

declared major in apparel design or merchandising.  The first sample consisted of ten 

juniors and seniors.  The second sample of ten individuals was selected from sophomores 

and freshmen.  Individuals from each of the groups were further divided into two 

different subgroups of five people using a randomization process.  Quantitative data was 

collected through the Torrance Tests of Creative Thinking and a created rubric.  

Qualitative data was collected through observations, interviews, and online journal 

entries from each student.   

Findings indicated collaborative learning expanded the student’s creative thinking 

process and enhanced their cooperative mentality.  Intrinsic motivation within the teams 



 

was higher and the teams found it a supportive experience to have a specific group they 

could discuss their “problems” or “design challenges” with.  The research indicated the 

longer the teams were together, the more successful the collaborative team effort and the 

more the individual’s creative thinking process developed, suggesting teams be kept 

constant through several projects. 

Students in teams became more proficient in obtaining information from team 

members by asking “what if” and “how questions”.  The lower division students were 

more receptive to the collaborative team learning approach, suggesting this process 

begins at, as early of an age level as possible.  The research showed a relationship 

between the final product, the creative and design processes, team learning, and the 

interconnectivity and influence of the person, press (environment), process, and product. 

Team members were more proficient in obtaining information from team 

members, were stronger listeners, effective in giving constructive criticism, developing 

analytical and divergent thinking skills, and strengthening their adaptive creativity.  This 

study supports the position that creativity is a process in which an innovative product is 

incrementally developed.  This development can be enhanced using teams and the 

collaborative learning process. 
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CHAPTER ONE 

Introduction 
 
 The process of designing is carried out in many disciplines and in many 

environments.  Design methodology is different from scientific inquiry in that design is 

about using what is known, organizing, and assembling, rather than inquiring into the 

nature of what exists.   Like scientific inquiry, the design process has the potential to 

generate new knowledge through use of existing techniques or technology to generate 

new products (Parsons & Campbell, 2004).  Designers are hired for their ability to design 

and designing includes, among other traits, creativity (Mahboub, Portillo, Yinhui, & 

Chadranratna, 2004).     

 Several theoretical orientations have been used to study creative learning and the 

strategies used to develop an individual’s creative skills.  One such concept is the 

collaborative learning approach.  Collaborative learning, an educational approach to 

teaching and learning, allows groups of learners to work together to solve a problem, 

complete a task, or design a product.  It is based on the premise that learning is a 

naturally social act in which the participants talk among themselves and through this talk 

or conversation learning occurs.   

The concept of collaborative learning has recently re-emerged as a constructivist 

method of instruction (Nelson, 1999; Savery & Duffy, 1996).  The constructivist theory is 

based on the assumption learners construct knowledge when they attempt to make sense 

of their experiences (Tőrnkvist, 1998).  Posner (2004), concerned with the amount of rote 

learning in the school system, suggests a stronger emphasis needs to be placed on the real 
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understanding and thinking of the concepts.  Students need to construct their own 

knowledge and use that knowledge in purposeful activities such as problem solving.     

Statement of the Problem 

In the traditional learning process the lecture-centered mode of instruction is 

reinforced by the traditional structures of the institutional system.  These structures 

continue to carry on the belief that the teacher-centered transmission of information 

model of teaching is the favored method of instruction.  However, learning is an active 

process and learning can flourish when it is presented in a social environment where 

conversation between learners takes place (Donnelly, 2004).   

The collaborative learning approach uses a variety of educational approaches 

where joint intellectual efforts by students, or students and teachers, work together to 

search for understanding, solutions, meanings, or to create a product.  This method of 

learning is centered on the students and their exploration and application of the course 

information, not just from the teacher presentation or explanation of the material.  The 

learners also reflect on their reasoning, their strategies for resource gathering, and their 

group skills (Driscoll, 2005). 

 Piaget (1969) asserts children make learning personal and meaningful through the 

process of exploring, experimenting, trying out a hypothesis, and finally performing 

problem solving.  Piaget’s theory further contends children understand what they 

discover and what they have invented themselves, thereby building on and supporting the 

constructivist theory.  As children age, they continue to engage in the learning process as 

students, by working in groups and seeking out a range of resources to help them arrive at 

a variety of possible alternative solutions.   
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 Purpose of the Study 

 The college graduates of today enter into a world constantly presenting them with 

problems which do not have simple or unique solutions.  Students must be able to work 

either independently or with other people to survive (Donnelly, 2004).  Individual 

thinking is a vital part of all creative problem-solving processes and is necessary when 

solving the complex issues of today (Robinson & Kakela, 2006).   

The process of requiring students to engage in creative problem solving, either 

individually or in groups, can be frustrating, as students are not schooled to think 

innovatively.  Additionally, erroneously, college professors believe students will develop 

the needed skills to think creatively simply because they are attending their course.  

When students are assigned ill-defined or open-ended design problems (problems with 

more than one solution and that requires creative thinking), they may become frustrated 

and struggle because there has been a lack of formal training (Mahboub et al., 2004).    

 Additionally, teamwork has become an even more important part of the 

organizational structure, especially as businesses move to cross-functional teams to 

improve their effectiveness in the marketplace.  Thacker and Yost (2002) report many 

individuals are thrown into the leadership position with very little, if any training.  As a 

result, being an effective team leader has become a productivity issue, ultimately 

affecting an organization’s ability to operate effectively.  

 The purpose of this research study is to investigate how team learning influences 

a student’s creativity level in the college classroom environment.  Using the above 

assumptions as a foundation, this research has several integrated parts. Overall, it is 

designed to explore factors impacting creativity in a college classroom setting.  When 

viewing Figure 1, it can be observed how each part is connected to the next one and how 
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PERSON 

Student or Subject 
 
 
 

the interrelationship of each part may help to identify the impact on the student’s 

creativity.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Factors Influencing a Student’s Creativity in a College Classroom  
 
 

The creative output from the student will be reflected by the projects (one through 

four) created by the students during the semester and the success of the creative process 

can be assessed in terms of the FEA model (Functional, Aesthetic, and Expressiveness).  

PROCESS &  

ENVIRONMENT 
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More specifically this research will focus solely on the aesthetic qualities of each product 

or garment produced.  Several variables are posited as conducive to the creative design of 

the garment and team learning. The first step considers the problem solving process.  This 

process includes four different components: 

 Problem Identification 

 Conceptualization 

 Prototype 

 Solution 

 In addition to how the creativity process is impacted by the person, process, 

product, (press) environment, the class standing (lower versus upper division) will 

be examined.  

Research Questions 

 The affect team learning has on an individual’s personal creative development in 

a design classroom environment has generated the follow research questions: 

1. What influences and or stimulates a person’s creativity in a collaborative             

learning method?   

2. What impact does the collaborative learning experience have on an individual’s 

creative thinking process?   

3. How does the collaborative learning experience affect the individual’s application    

      of the design concepts from a short term and long-term venue? 

4.       What creates positive aspects of the team-learning relationship between the team 

members? 
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5.        What creates negative aspects of the team-learning relationship between the team 

members? 

6.         How do the designers perceive their designed product was affected by the 

elements of social environment?  (i.e., team-learning process, the classroom     

            environment, and the other students involved)? 

7.         Design Professionals: 

a. What are the differences between the upper divisions versus the lower division 

groups using the evaluations from the design professionals? 

b.  What are the differences between the independent learners (control group) versus 

the team learners (treatment design groups) within the upper and lower division 

participants using the evaluations from the design professionals? 

     Torrance Tests of Creative Thinking (TTCT): 

a. What are the differences between the upper divisions versus the lower division   

groups using the pre-test and the posttest scores from the TTCT? 

b. What are the differences between the independent learners (control group) versus 

the team learners (treatment design groups) within the upper and lower division 

participants using the pre-test and the posttest scores for all of the norm 

referenced scores from the Torrance Tests of Creative Thinking? 

Inferences 

 The answers to these questions can generate several inferences about the 

relationships the researcher expects to see upon completion of this study.   
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1.       Using the qualitative data, it is expected the collaborative or team learning 

experience will have a positive affect in influencing the individual’s thinking 

process, application, and overall creative perception of creativity. 

2.       Using the qualitative data, it is expected each of the social themes (person, 

process, and the classroom environment) will have a positive influence on the 

individual’s personal perceptions of the creative process and on the success of the 

finished product. 

3.       Using the results from the qualitative data, it is expected there will be a greater 

rise in the perception of creativity from the treatment (team-learning) groups than 

in the control (individual) groups.   

4.       Using the results from the design professionals, it is expected the lower division 

            participants will indicate more improvement from project one to project four                      

            because there will be less predisposed assumptions and less established patterns   

            of behavior.  

5.         Using the results from the design professionals, it is expected the upper division 

participants will indicate little or no improvement from project one to project four 

because there will be more predisposed assumptions and more established 

patterns of behavior. 

6.       Using the results from the TTCT, when the pre-test is compared to the post-test, 

there will be a stronger increase in the lower division in all of the norm-referenced 

assessments areas (fluency, originality, elaboration, abstractness of  titles, and 

resistance to premature closure, and the creative index based on grade) from the 

TTCT exam as compared to the upper division.  
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7.       Using the results from the TTCT, when the pre-test is compared to the post-test, 

there will be a stronger increase in the scores of the treatment groups in all of the 

norm-referenced assessments (fluency, originality, elaboration, abstractness of  

titles, and resistance to premature closure, and the creative index based on grade) 

as compared to the control groups.  This expectation is due to the insights that the 

students gained by doing collaborative, open-ended design projects that would 

build each of their team member’s strengths and shore up their weaknesses. 

Definition of Terms 

 The following terms were operationally defined for the purposes of this study: 

1.       Abstractness of Titles - Ability to produce good titles 

2. Aesthetic Criteria - Relates to the application of the elements and principles of      

            design 

3.       Creativity - Producing something novel or different that is interesting and   

      intelligible as related to the design process 

4.      Creative Thinking - Using fluency, flexibility, and originality in thought processes    

      that leads to original and adaptive ideas, solutions, or insights 

5.      Collaborative Learning - Two or more learners working together to gather and     

      analyze information for the purpose of achieving something 

6.       Design Process - Consists of the functional, expressive, and aesthetic criteria in a   

      Garment 

7.      Elaboration - The amount of detail of the response; the extension of the basic  

      images 
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8. Environment - The learning atmosphere established in the classroom that the    

      individual or group function in during the learning process 

9.      Expressive Criteria - The message the garment sends when an individual wears    

      the garment 

10.       Flexibility - Producing ideas, words, or thoughts in a number of categories or  

           domains 

11.       Fluency - Producing many ideas, words, or thoughts; the number of responses 

12.      Functional Criteria - Relates to the utility of a garment 

13.      Originality - Producing ideas, words, or thoughts unique to others 

14.      Person - The individual student or students used in the study 

15.      Process - The method used to develop an individual to be an independent and    

     creative thinker  

16.      Product - The final designed item 

17.      Team Learning - A collaborative learning method where at least two individuals       

     work together to achieve something 

18.      Triangulation - Analysis of data using multiple sources of data 

Limitations 

 There are several limitations to this study. The first is the sample size.  Since the 

accessible population was so small, the number of participants which could be selected 

for the study was significantly limited.  The second limitation was the pretest 

sensitization. This is especially significant because of the limited size of the sample.  

Finally, the third limitation of this research was the length of the study.  The data from 



 
 

10 
 

this research was collected during only one semester; consequently, the limited length of 

this study may only produce short-term, not long-term effects. 

Delimitations of the Study 

 The study was delimited in the following ways.  The participants were restricted 

to college freshmen, sophomores, juniors, and seniors from a homogenous sample at one 

university of female students, with a declared major of apparel design or apparel 

merchandising at the time the sample selection process took place.  The classes the 

students were selected from all had a construction or design component to it.  The 

freshmen and sophomore students were defined as individuals who had 59 hours or less 

of class credit.  Juniors and seniors were defined as those individuals with 60 or more 

hours of class credit. 

Theoretical Framework:  Constructivist Theory 

 The success of including teams in the classroom has been noted by several 

researchers (Rassuli & Manzer (2005); Summers and Svinicki (2007); and 

Vygotsky(1978).   Expressly using the social or collaborative learning approach can help 

generate energy and group cohesion (Driscoll, 2005).  Driscoll went on to say this 

collaboration allows insights and solutions to increase the total effectiveness of the group. 

 Throughout time, several noted researchers have promoted the collaborative 

learning experience.  Specifically, in 1969 Piaget noted children are better able to 

understand what they ascertain or create themselves.  He also believed the children use 

assimilation and accommodation to help them learn and process this new information.  

While Perry (1999) supported Piaget’s assimilation and accommodation position, he put 

more emphasis on the influence a person’s race, gender, culture, and socioeconomic class 
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had on the student’s approach to learning. Vygotsky (1978) did not believe learning could 

be separated from its social context.  He recognized learning as a collaborative process 

where learners obtain information from each other.   

 Johnson and Johnson (1974) focused on the collaborative tasks and climate in the 

classroom with an explicit focus on rewards.  Sharan (1980) recognized the more positive 

the classroom climate the more positive the students were toward learning the tasks and 

to each other.   

 Further supporting the constructivist theory where learners construct knowledge 

and learn by doing were Joyce, Weil, & Calhoun (2004).  It was their belief this approach 

enabled students to better judge the quality of their own solutions and created a 

welcoming and engaging classroom atmosphere which allowed creativity to thrive. 

 In 1994, Backes and D’Aloisio (2006) discussed how the classroom learning 

environment can help motivate the student to make the learning applicable to his/her 

current and future life.  Working with the concept of learning by doing, the students 

collaboratively work together on course materials and situations they will likely 

encounter as professionals, crafts persons, or homeowners (Backes).  

 This real life application (Donnelly, 2004) enhances the student’s learning, helps 

them understand the bar or the level to aspire to for the project, and develops their ability 

to gather and interpret information. Further application of this conceptual replication can 

help the student build a foundation, analyze and interpret course materials, see the course 

content as being more worthy of their time to learn, and develop an information 

management system they can use to make effective decisions.   
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Application of Theory 

The overriding ideas in a design curriculum, as discussed by Parsons and 

 Campbell (2004) focuses on the aesthetics of the garment, the design process, and the 

final product.  Each of these generative topics engages students in developing their 

understandings and provides a framework for more sophisticated work and the ability to 

connect each of these overarching ideas to the student’s previous experiences (Wiske, 

1998). 

 For the purposes of this study and as shown in Figure 2, three main areas of focus 

and how they impact the final product have been identified:   

 Creative Process 

 Team Learning 

 Design Process 

 

 

 
Figure 2.  Factors Influencing Product Development in a Collaborative Learning  
Environment 
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The Creative Process 

 The creative process is impacted by distinctive yet interrelated items, the 

classroom learning methods and the classroom learning environment, D’Aloisio (2006);  

Dembo and Eaton (2000); Kostelecky and Hoskinson (2005); Riverio, Cabanach, and 

Aria, (2001); and Sungur and Tekkaya (2006).   

 Sungur and Tekkaya (2006) identified four specific factors which help students to 

perform well in the classroom, including a strong student-teacher connection, worthiness 

of the classroom material, showing the bar to the students, and having assignments which 

relate to a real world experience.  Backes (1994), D’Aloisio (2006), and Dembo and 

Eaton (2000) all noted the second set of factors influencing the self-regulatory learning 

process was a strong learning environment, make the learning applicable to the student’s 

everyday life, and help the students’ thinking to be less self limiting by thinking through 

the process. 

Collaborative Team Learning 

The collaborative team learning process allows students of varying personalities 

and backgrounds to work together, while simultaneously giving and receiving a 

respectful exchange of ideas from the other team members.  While in this group, the 

individual students are encouraged to speak up and voice their own opinion to the rest of 

the team (Edmondson, 1999).  The collaborative process promotes synergistic energy and 

helps the individual to expand their personal viewpoint and encompass the ideas of 

others.  The benefits of team learning have been noted by several researchers (Driscoll, 

2005; Joyce, Weil, & Calhoun, 2004).  Following is a list of some of the noted benefits: 

 Learners are better able to judge the quality of their own solutions 
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 Communication skills build-which can initiate new ways of thinking and knowing 

 Positive feeling toward self and others is enhanced 

 Students with poorer academic histories increase personal responsibility for 

learning 

 Working in collaborative learning group allows individuals to mimic teamwork in 

an organizational life 

Design Process 

The third factor which influences the product development is the design process.  

In 1992, Lamb and Kallal developed a model specific to apparel design problems. This 

model, called the Functional-Expressive-Aesthetic (FEA) model, identifies the 

consumer’s wants and needs as a means for establishing design output criteria.  The first  

term looks at the functional part of the garment.  The second part focuses on the 

garment’s expressiveness, and the aesthetic component deals with the individual’s desire 

for beauty. 

Overview of Methodology  

 

Selection of Site and Participants 

 The sample was selected from a homogenous group of female students who had 

declared a major in apparel design or apparel merchandising by the time the sampling 

process took place.  The first purposeful sample was selected from an upper division 

class and consisted of juniors and seniors.  The second purposeful sample was selected 

from a lower division class and consisted of sophomores and freshmen. Merriam (1998) 

identified a purposeful sample as one used when the investigator wants to discover, 
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understand, and gain insight into a specific sample from which information can be 

learned. 

 The classes from which the samples were selected consisted of required apparel 

design and apparel production classes which had a construction or design component.  

The participating individuals were solicited from a local university the researcher had 

access to.  The names of each of the possible student participants were obtained from the 

department of Family and Consumer Science’s central office. To control for any 

confounding variables, it was important the classes selected were not under the teaching 

guidance of the researcher, but under a single instructor.  After the classes were selected, 

each of the participants was given a consent form which was signed before the final 

sample was selected. 

Variables 

The dependent variable, or what is being assessed in the outcome in this study, 

will be the creative product or the garment.  The independent variable, or what will be 

used as a predictor/descriptor, is the treatment or team-learning group.  This group 

received special instructions on how to learn from each other using the collaborative team 

learning method.  The control group did not receive any special instructions. 

Researcher or Participant Bias 

 As a student, the researcher remembers working both by herself and with other 

students when formulating a garment design.  The process of being able to ―bounce‖ an 

idea off someone else provided a stronger basis when making a final design decision.  

This position is supported by Sparrow and Heel (2006).  Their research indicated 

allowing participants to share their individual perceptions fostered team learning and 
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helped the teams build a shared vision and learn how to work together.  Results from the 

research study done by Newfield and Haggerty in 2001, indicated the average team score 

was higher than the average individual scores 95% of the time.  It was also found an 

individual can develop critical behavioral team skills enabling them to nurture a positive 

team environment when they enter the workforce.   

The challenge to the researcher came when understanding how to work with that 

student as very little, if any, guidance was given.  It was just assumed when two 

individuals shared a common goal they would be able to work in a cohesive fashion to 

achieve a mutual goal.  Therefore, this researcher has her own opinion of how successful 

working with another person will be.  However, since the collected data will come from 

the following distinct sources, i.e. interviews, online journals, classroom observations, 

and the physical artifacts or the garments, the triangulation process will help establish the 

validity of the data collection. 

 Participants in the design community are accustomed to working alone.  Since 

they create the design, make the patterns, and do the apparel production by themselves, it 

will be a shock and frankly for some, difficult to work with another individual.  

Consequently, it was expected some of the participants would prefer not to participant in 

the treatment group and request they only be placed in the control group.  However, none 

of the participants from this study expressed this concern or made this request. 

The Researcher’s Involvement 

 The researcher played a major role in the study, from selecting the classes 

participating in the study, developing the interview questions and observational data, to 

coordinating the design professional’s evaluation, and developing the evaluation form.  
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The researcher also oversaw the distribution and execution of the TTCT, transcription of 

the interviews, analyzing the data, and finally, writing the results.  The use of the 

qualitative design allowed the researcher to be more intimately involved in the study 

(Merriam, 1998).  The researcher worked closely with the instructor of record for the 

classes involved as the study progressed. 

Data Collection 

 There were two instruments used in the present research to obtain the quantitative 

data.  Both instruments were used with all twenty of the participants from both the 

independent learners (control groups) and the team learners (treatment design groups) in 

both the upper and lower divisions.   

 The first instrument, a standardized item, is the Torrance Tests of Creative 

Thinking (TTCT) and is a measure of creative thinking (Torrance, 1972).  This 

instrument, divided into a pre-test (Figural Form A) and a post-test (Figural Form B) has 

five norm-referenced measures or characteristics and can be especially useful for 

educational research and experimentation.  This assessment was to identify the 

differences among the participant’s fluency, originality, elaboration, abstractness, and 

resistance to premature closure when comparing the beginning of the semester (before 

exposure to team learning) to the end of the semester (after exposure to team learning). 

 The second instrument consisted of an evaluation from professionals in the design 

field.  Three independent design professionals were selected to evaluate the four separate 

projects produced from each of the individuals participating in the present study.  Using a 

criterion based rubric, each of the design professionals were asked to assess a rating score 

of one to five to each of the projects submitted by the participants.  Five, carried a rating 
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of excellent and was the highest rating possible.  This score was followed by a score of 

four (very good or above average), three (good or average), two (weak or less than 

acceptable) or one (unacceptable or poor).  To maintain consistency of interpretation 

between the design professionals, a definition was supplied for each of the possible 

ratings. 

 The qualitative data was obtained from three additional and separate sources, 

including online journals, semi-structured interviews, and classroom observations.  The 

participants in both the treatment and the control groups were asked to electronically 

journal their reflections at the end of each project.  While suggested questions were posed 

to both groups, their reflections were not limited to these thoughts.  Additional comments 

and reflections could also include their personal evaluation of the collaborative effort of 

working with another team member, questions they asked during the planning process, 

discussion of the observed errors, and the level of comfort and the degree of participation 

they personally had during the feedback process.    

 The questions the participants were asked used a semi-structured interview 

format.  Merriam (1998) said when a qualitative investigation is being held, the questions 

are more generally more open-ended and less structured.  According to Merriam, when 

using this format the interviewer should assume the individual respondents will define the 

world in unique ways.  Consequently, the questions need to be more flexibly worded and 

the interviewer should guide the respondents through the list of questions that are to be 

explored.  It was the goal of this researcher to have all of the questions clear to the 

participants being interviewed by avoiding technical jargon, terms and concepts.   

During each of the observation sessions there were five different elements 

focused on.   They included the physical setting (press or environment), the participants 
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(person), the activities and interactions (product), conversations (products), and personal 

observations.  Additional factors, such as the nonverbal communication, the impact of the 

physical space, what did not happen in the classroom, and any informal or unplanned 

activities were also observed in the classroom.   

 Each observation was done during the regularly scheduled class times for the 

upper and lower division classes.  The upper division class had a total of two class 

meetings each week for a total of five class hours per week.  The lower division class had 

a total of three class meetings each week for a total of four class hours per week.  Each of 

the observations was recorded while the class was being conducted.  Later this 

information was transcribed and interpreted. 

Validity and Reliability 

 As discussed by Yin (2003) and Merriam (1998), when using data triangulation 

the potential problem with the lack of having construct and internal validity can be 

reduced by using multiple sources of evidence.   This research used interviews and 

physical artifacts to collect data and increase the construct and internal validity of the 

research.   

 Specifically, the evaluation, used to obtain the professionals perception of the 

functional, aesthetic, and expressive qualities of the designed garments, looked for 

phrases or language which was repeated by the participants.  Counting the number of 

times a concept is mentioned from the individual interviews also helped to quantify 

existing data to the constructivist theoretical framework.  

 External validity deals with the ability of being able to generalize beyond the 

immediate research.  Establishing external validity has been a challenge for qualitative 
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investigators for some time (Merriam, 1998).  Several methods of viewing external 

validity were discussed by Merriam, including reader or user’s generalizability.  This 

method involves how a study’s findings apply to other situations.  By providing, enough 

detailed descriptive of the study’s context, the reader will be able to analyze how well 

this study compares to their particular situation.   

 The ability this study can be replicated to yield the same results is a challenge in 

the social sciences (Merriam, 1998).  The publication reviews for the Torrance Test of 

Creativity (TTCT) rank this instrument high in content, concurrent, and construct 

validity.  The interscorer reliabilities are reported in excess of .90.  Again, the 

triangulation procedures strengthen the reliability and the internal validity of the research. 

Data Analysis 

 There are three ways the individual’s creativity and the team learning were 

measured. The first was through the scores gained from the Torrance Tests of Creativity 

(TTCT).  The second method was by looking at garments the students had previously 

designed.  These garments were observed first hand or viewed through a portfolio 

presentation.  Finally, the third method was through the current design experiences the 

students have had, which were acquired through the interview process, online reflections, 

classroom observations, and by looking at recent garments or projects the students 

created from the class they were currently enrolled in.   

 The third and final factor in the triadic relationship focused on the impact team 

learning had on the design process, which is where the final product created is actually 

produced.  A specific emphasis was placed on product’s aesthetic qualities for each of the 
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reviewed projects, using the elements and principles of design as the foundational 

guideline. 

Summary of Chapter One 

 Many designers in the educational system work independently, yet in the business 

sector they work in an environment expecting them to engage both individually and in 

groups when working with ill-defined problems.  The purpose of this study was to 

investigate the affect team learning has on the student’s creativity level in the college 

classroom environment.  More specifically, to compare the level of creativity between 

individuals designing in teams to the level of creativity demonstrated by the individuals 

designing independently.  The next section provides a brief historical perspective on the 

research done in the field of creativity, the creative process, and the team learning 

method. 
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CHAPTER TWO 
 

Review of the Literature 
 
 

Introduction 

 

 The present study offers a look at the dynamics of the relationship between team 

learning, the design process using a constructivist process in the classroom, and how the 

creative process impacts the final product created by the individual.  As the review of the 

literature will show, there is a distinct gap in the relevant research of combining these 

three components in a design environment.  The review will also discuss several 

classroom learning methods which can be used to stimulate a student’s creativity, how 

the learning environment can influence a student, and the sequential steps used in the 

problem solving process.   

 The review will further analyze the design process, the relationship between team 

learning and constructivism, and how groups can affect the creative process.  Several 

noted researchers who have studied constructivist methods of instruction, including 

Piaget, Vygotsky, Johnson and Johnson and Sharon, will be discussed.  As our society 

becomes more global and businesses diversify, the need to develop a teamwork mentality 

increases.  This review of literature will establish a foundation for why and how team 

learning should be coupled with the constructivist method of instruction in a design 

classroom.  

Historical Overview 

 During the past fifty years, some scholars have engaged in a rigorous study on the 

concept of creativity, beginning in the area of psychology with Freud and later extending 
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to the areas of sociology and economics (Haring-Smith, 2006).  J. P. Guilford catalyzed 

the study of creativity during his presidential address to the American Psychological 

Association in 1950 when he challenged his colleagues to study this important but 

neglected field, which he identified as divergent thinking.  By Guilford’s count, only two 

percent of the entries from the Psychological Abstracts focused on creativity (Haring-

Smith). 

 In addition to Guilford (1950), several individuals emerged as leaders in the study 

of creativity, including Torrance (1972) and Barron (1955) (as cited in Haring-Smith, 

2006).  Guilford and Torrance, both psychometricians, believed divergent thinking was 

the basis for creativity (Beattie 2000; Sternberg, 2006) and creativity could be measured 

(Haring-Smith, 2006; Donnelly, 2004).  Consequently, Guilford and Torrance focused on 

creating tests identifying which personality traits of an individual would enhance 

creativity.  They also developed tests that would measure creativity in the same way 

intelligence was being measured, through an IQ test, (Haring-Smith, 2006) and tests that 

assessed divergent thinking (Donnelly, 2004; Sternberg, 2006).  Even today, the Torrance 

Tests of Creative Thinking remains the most widely used assessment of creative talent 

(Sternberg, 2006). 

 Creativity remained a topic of relatively low interest in both educational and 

psychological research until the later part of the twentieth century when researchers 

began studying how to stimulate creative individuals and how their environment 

impacted their creativity (Haring-Smith, 2006). Extensive work has been done by  

Amabile (1996) on the importance of giving students and faculty as much creative  

leeway as possible.  Her research, and the research of others, found when individuals are 

personally committed and intrinsically motivated; these individuals produce better work 
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(Backes, 1994; D’Aloisio, 2006; Haring-Smith, 2006; Kostelecky & Hoskinson, 2005; 

Riveiro, Cabanach, & Arias, 2001).   For example, in 1990, Csikszentmihalyi found 

creative individuals who are intrinsically motivated choose to pursue more difficult and 

challenging tasks.  Researchers have increasingly focused on how the social and 

environmental factors can promote or limit an individual’s creative activity 

(Csilszentmilhalyi, 1999; Gardner, 1993; Wallace & Gruber, 1989; Simonton, 1984).   

 This section focused on the historical development of creativity since it was first 

introduced by Guilford in 1950.  First studied from a personality perspective, creativity 

later became part of the educational and psychological research venue.  The next section 

will discuss various researchers’ definition of creativity. 

Definition of Creativity 

 According to Craft, Jeffery, and Leibling (2001) creativity is difficult to define.  

Csikszentmihalyi (1988) offered the view creativity was not just the product of individual 

traits, but also of societal and environmental factors.  In other words, a triadic 

relationship of the individual, the interaction of a stable cultural domain ensuring the 

perpetuation of the idea, and the field comprised of gatekeepers, collectively create an 

embedded social system.  By this way of thinking, attributions of what is creative are 

relative and are grounded in social agreement. Csikszentmihalyi continued by saying that 

without rules there cannot be change and without change there cannot be novelty. 

Sternberg (1988) contended creativity overlaps with intelligence, cognitive style, and 

personality/motivation.  The intellectual dimension of creativity deals with problem 

finding and problem definition (Sternberg).   
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Boden (1994) defines creativity as producing something that is novel or different.  

Court (1998) offered another definition stating the ability of human intelligence helps 

individuals to use their imagination and produce original ideas and solutions.  Feldman 

(1988) extended the definition of creativity when he designated creativity is an extension 

of giftedness.  In other words he viewed giftedness as something which allows a person 

to achieve advanced mastery within a field or domain.  Creativity then extends the 

mastery so a new meaning within that field of activity can be found.  Finally, Feldman 

saw a genius as the person who remakes that field so everyone has to think in new ways. 

According to Feldman, the developed product is new and valuable or transforms the field 

in which the contribution is made.     

Dellas and Gaier (1970) discussed the value and importance of personal 

creativity.  The researchers suggested personal creativity is the ability to collectively use 

imagination, insight and intellect to move an idea from its present state to an alternate, 

previously unexplored state, and further noted it requires energy to turn an abstract idea 

into concrete reality.    

 Piirto (1998) integrated the variety of above definitions when she suggested 

creativity is intertwined with the individual’s personality. Furthermore, she said the 

creative process is used to create something new and individuals need to look at how the 

created product will fit into the domain or field it is to be a part of.  She went on to say 

there are several environmental influences affecting the creative process, including home,  

school, community, the culture, and gender.  Simply put, Piirto sees creativity as a natural 

process and a basic human instinct to produce something new. 

 Generally, literature has made the following assumption about creativity, which 

is, a person can learn about creativity when they focus on the work of others.  This 
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research project will focus on this assumption and will use team learning, a collaborative 

learning method, as the tool to look at the impact on the student’s individual creativity 

level in the apparel design classroom environment.  The following section will discuss 

the implication of the social and environmental factors in the classroom. 

Social and Environmental Factors 

 Psychometricians have studied the personality traits of creative individuals and 

have found relationships with traits such as curiosity, significant levels of personal 

energy, self-confidence, self-awareness, persistence, adaptability, expressiveness, 

independence, a need for order, intuitiveness, more empathy, and less inhibitions 

(Hunsaker, 2005; Selby, Shaw, & Houtz, 2005).   Sternberg and Lubart (1995) observed a 

creative individual will defy the crowd and will be more apt to take risks than the less 

creative individual who is more risk-averse.   

 In an article authored by Jeffery and Craft (2004), suggestions on how teachers 

could help students learn to think creatively were made.  First, students should be 

exposed to possibility thinking which included posing questions to identify the problems 

and issues.  Second, through this process, students were encouraged to believe in their 

own creative identity, to become curious and to take an active hand on approach.   Third, 

innovative contributions were encouraged.  Csikszentmihalyi (as cited in Donnelly, 2004) 

stated the best way to nurture creativity is for the individual to feel safe to make a 

mistake, work in a positive, encouraging environment, and feel free from pressure.  This 

view was shared by Amabile (1996) and Shalley and Oldham (1997) when they discussed 

a diverse cultural center promoted creative thinking, but time constraints, external 
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evaluation, and competition during the problem solving process tended to have negative 

effects.   

 Other researchers suggest creativity cannot be predicted or promoted solely by 

examining the cognitive processes and personality traits of an individual.  Increasingly, 

researchers are focusing on social and environmental factors promoting or retarding an 

individual’s creative activity (Haring-Smith, 2006).  Early thinking viewed creativity as 

an individual expression, self-realization, and self-fulfillment (Cropley, 2006).  

Csikszentmihalyi (1990) stated the importance of external factors quite clearly when he 

said; original thought does not exist in a vacuum.  He and Beattie (2000) viewed 

creativity as being influenced by the surrounding society in terms of trait, process, or 

product.     

  The social approach to creativity emphasizes the importance a group, a role 

model, mentors, and the impact the classroom climate can have on the creative student.  

Cropley (2006) asserted the creative individual would fight against society’s desire for 

sameness.  Sternberg and Lubart (1995) called this fight defying the crowd and coined 

the term contrarianism to describe creative individuals who resist the pressure from 

society to conform.  In 2005, Dineen, Samuel, and Livesey stated the social theories of 

learning and creativity take the view behavior is dependent not upon personality 

characteristics but upon the nature of the situation in which we find ourselves.   

 Driskell (2005) expanded upon this idea when she observed a social environment 

encourages using creativity and group cohesion to generate energy allowing the 

participants to function independently in a metaphoric world. 

 Originally, creativity involved only three themes from a social point of view: (a) 

person, (b) product, and (c) process (Cropley, 2006; Hunsaker, 2005).   In 1961, Rhodes 
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added a fourth ―P‖ (press or environment) to the preexisting three P’s.  Since that time, 

creativity has increasingly been seen as a social phenomenon.  Albert (1990) suggested 

limiting the study of creativity to only the person and the process.  He argued products 

are too difficult to examine from a psychological point of view and social judgments of 

products are very unstable.  However, Cropley noted the products constitutes the public 

face of creativity and are produced by the creative individuals.  Therefore, they should be 

judged from a social point of view.   

 Rhodes (1961) argued all four themes can affect a person’s creativity process:  (a) 

person, (b) products, (c) process, and (d) press or the environment.  These four themes 

can be assessed independently or collectively to evaluate the educational outcomes of 

creativity training programs.  According to Hunsaker (2005) this framework is flexible 

enough to give concrete meaning to the multi-faceted nature of creativity.  However, in 

the last several years, the research has not moved far from the mere repetition of 

strategies learned.  Hunsaker went on to say additional research is needed in which all of 

the four aspects of Rhodes themes for creativity (person, process, product, press) are 

studied in combination.  Studying such interactions would give a deeper understanding to 

the contexts of creativity.   

 This section provided an overview of the social and environmental factors 

influencing an individual’s creativity.  First examined were the environmental influences 

students may experience in the classroom and the three ways teachers can help students 

learn to think more creatively.  The discussion then moved to the social influence a group 

may have on the classroom climate and the creative student.  Finally, the four social 

themes, as identified by Rhodes, and the impact the themes have on the individual’s 

creativity were addressed.  The next section discusses the student as a self-regulated 
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learner and the two factors influencing the development of a student’s self-regulated 

learning and the creative process environment. 

Creativity and Higher Education 

 

Self-Regulated Learners 

 The process of a student being creative can be increased by pursuing difficult, 

challenging tasks.  Intrinsically motivated individuals or self-regulated learners are more 

apt to choose tasks requiring a higher level of creativity (Csikszntmihalyi, 1990).  

D’Aloisio (2006) defined an intrinsically motivated student as someone aspiring to study 

whether there is any apparent reward or not.  This student wants to acquire the knowledge 

well enough so it can be integrated into their existing body of knowledge.   

 Self-regulated learning is defined as the degree to which students 

metacognitively, motivationally, and behaviorally participates in their learning process 

(Sungur & Tekkaya, 2006).  According to Sungur and Tekkaya, self-regulated students 

effectively set goals, plan, and have a strategy on how they can achieve their goals.  In 

addition, self-regulated students are able to manage their own resources and can monitor 

their own progress.  They are less likely to rely on teachers to help them achieve and are  

able to adjust their goals to meet any evolving conditions. Kosteleckey & Hoskinson 

(2005) indicated self-regulated learning helps students to develop their internal 

motivation and belief they have the efficacy to influence their personal outcome.   

Creative Process Environment 

 The creative learning environment has two sets of factors influencing the 

development of a student’s intrinsically motivated learning process, stimulating the 
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student’s curiosity, and leading them to becoming an intrinsic motivator.  The first factor 

focuses on the classroom learning methods and the second factor addresses the actual 

learning environment.  

Classroom Learning Methods 

 The first set of factors relate to the type of learning method used in the classroom 

(D’Aloisio, 2006; Dembo & Eaton, 2000; Kostelecky & Hoskinson, 2005; Riverio et al., 

2001; and Sungur & Tekkaya, 2006).  Kostelecky & Hoskinson (2005) have identified 

several teaching methods that will perpetuate these skills.  Four factors helping motivate 

students to perform well in the classroom are (Sungur & Tekkaya): 

 A strong, student-teacher connection 

- When the environment is pleasant and the students feel a connection with 

the teacher they are more motivated to learn.   

 Worthiness of the classroom material  

- By establishing a strong foundation for each concept and then building on 

each component, the student will grasp the bigger picture.   

 Show the bar to the students 

- The students need to know the performance level to which they need to 

aspire so there can be pride in knowing they performed well.  

 Assignments should relate to a real world experience 

           - Human beings typically learn better when they see how the classroom 

content is applicable to their own lives. 
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Learning Environment 

 The second set of factors influencing the self-regulatory learning process is the 

type of learning environment established in the classroom. Several researchers gave 

suggestions teachers could use to develop a strong learning environment and 

simultaneously increase the motivational level of students (Backes, 1994; D’Aloisio, 

2006; Dembo & Eaton, 2000).   

 The first aspect of the learning environment was discussed by Backes (1994) and 

D’Aloisio (2006) who agree the strongest factor in motivating a student is to make the 

learning applicable to his/her current and future life.  Using the concept of learning by 

doing, the students are assigned classroom activities helping them relate course materials 

to situations they will encounter as professionals, craftsperson, or homeowners (Backes).   

 This real life application or conceptual replication as Donnelly (2004) calls it, 

enhances the student’s learning, helps them understand the bar, and develops their ability 

to gather and interpret information.  It helps the student build a foundation, analyze, and 

interpret course materials, see the course content as being more worthy of their time to 

learn, and develop an information management system they can use to make effective 

decisions.   

 The second learning environment idea was offered by Backes (1994), D’Aloisio 

(2006), and Dembo and Eaton (2000).  These researchers suggest the teacher involves the 

students in developing the class activities.  A team work approach helps the students feel 

they are an integral part of the course planning team.  While working as a team player, 

stronger teacher-student and student-student relationships may be formed.  In the global 

society in which we live, it is important students learn to work collaboratively, share in 

decision making, and listen and respect other’s points of view and ideas, regardless of the 
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race, age, or gender (D’Aloisio, 2006).  Dembo and Eaton assert students who are 

involved with the learning process acquire stronger self-regulatory skills, have greater 

academic achievement, and an increased sense of efficacy. 

 The third thought on how to create intrinsic motivation in the learning 

environment comes from Fiore, Kadolph, and Ogle (2005).  These researchers believe 

self-regulatory learning is a process of thinking without the individual limiting 

themselves to a single solution in a situation or problem. They believe the critical 

component to teaching this process is helping the students recognize the underlying logic 

of the subject matter, to think through the process, and think through the subject matter 

simultaneously.  Using this approach, students interpret and think through the 

information instead of simply memorizing it.  

 This section discussed how to develop self-regulatory or self-intrinsic learning in 

the student.  In addition, the two factors influencing the development of the intrinsic 

process, the classroom learning methods, and the learning environment were examined.   

The following section will discuss the steps in the problem solving process which will be 

followed by a discussion on the design process and how it relates to the finished garment 

or product produced. 

Steps of Problem Solving 

 The creative process generally is considered to have four distinct principle stages.  

First proposed by Walles (1926) these stages are described as follows (1) preparation, (b) 

incubation, (c) illumination, and (d) verification. In the first stage, the student or creator 

has the most control and does both formal and informal work by researching the problem, 

investigating it from many different angles by thinking, or seeking out answers from 
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other people.  It is during this stage the individual’s data base is extended.  The second 

stage allows the student to take the previously gained information and let it simmer and 

develop.  In this stage a conscious study of the problem is suspended.  In the third and 

least understood stage, solutions or ah ha moments presenting a solution to the problem 

are revealed.  In the fourth stage the creative person works to test the idea by actually 

creating the product.   

 In the process outlined by Wallas (1926) creativity is viewed as a step function.  

That is, it goes from a perceived problem to a creative solution.  The creative process 

includes a feedback loop which enables the learner to circle back and review any or all of 

the steps during the creative process (Michael, 2004).  When training students to think 

creatively, Michael suggests learners are presented with a complex, open-ended design 

problems that can have different, but possible solutions.  To determine the answer the 

group does research.  It is at this stage the students will draw upon the different 

knowledge and skills they each bring to the table.  The students should also be 

encouraged to use techniques that promote creative thinking, such as brainstorming, 

synectics, and creativity matrices.  Michael also suggests that the evaluation of the 

project is postponed for as long as possible.   

 In 2004, Parsons and Campbell created a modified version of this information to 

make the process more design specific.  They used the following labels for the design 

process they developed: 

 Problem Identification: Both design and technical issues are explored and 

identified. 

 Conceptualization:  Sketching, draping, and visualizing the placement and 

application of imagery 
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 Prototype:  Draping, importation of draped patterns to digital formats, and image 

manipulation 

 Solution:  The garment is assembled 

The Design Process 

 Design is generally connected to specific products or the end use of a particular 

product.  The research process used in design has typically focused on identifying the 

problems and establishing an evaluation method so risk can be minimized and the process 

of designing products can be improved (Parsons & Campbell, 2004). 

 In 1992, Lamb and Kallal developed a model specific to apparel design problems. 

This model, called the Functional-Expressive-Aesthetic (FEA) model, identifies the 

consumer’s wants and needs as a means for establishing design output criteria.  The 

functional part of the model discusses the apparel product and how it relates to its utility.  

The term functional refers to the mobility, comfort, and the amount of protection a 

garment or an article of clothing provides. That is, does the garment provide, protection, 

thermal comfort, fit and ease of movement?  When designing, clothing, such as raincoats, 

foundation garments, thermal underwear, and exercise attire recognize the functionality 

of the garment. (Lamb & Kallal, 1992). 

 The expressive part of the FEA model relates to the communicative, symbolic 

parts of dress.  People can send a variety of messages based on the type of dress they 

elect to wear.  This message provides a visual statement about an individual’s values, 

role, status, or self-esteem (Lamb & Kallal, 1992). 

 The final part of the FEA model is the area of aesthetics.  Aesthetics deal with an 

individual’s desire for beauty.  While the aesthetic requirement an individual has may 
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change over time, the art elements and design principles as well as the body’s 

relationship to the garment can all impact how a consumer will react to the apparel 

merchandise (Lamb & Kallal, 1992). 

 In this section, an overview of the steps in problem solving process was reviewed.  

This dialogue was followed by a discussion on the components of the design process, as 

developed by Lamb and Kallal (1992), called the FEA model.  This model consisted of 

the functional, expressive, and aesthetic areas which helped to identify the consumer’s 

wants and needs.  Integrating the concept of team learning and constructivism into the 

creative problem solving process is the topic of the next section. 

Team Learning, Constructivism, and Collaborative Learning 

 The goal of constructivist instruction involves problem solving, reasoning, critical 

thinking, and the active and reflective use of knowledge (Driscoll, 2005).  In 1986, 

Jerome Bruner said ―…..learning in most settings is a communal activity, a sharing of the 

culture‖ (Driscoll, 2005, pg. 396).   

 Using the term, social negotiation, Driscoll (2005) and Neufeld and Haggerty 

(2001) discuss how constructivists emphasize collaborative learning, a variant of 

constructivism, as a critical feature in the learning environment.  Neufield and Haggerty 

stated collaborative learning focuses on group interactions.  However, Driscoll goes on to 

say collaboration is not just asking students to work together in groups where they share 

their individual knowledge with one another; collaboration allows insights and solutions 

to increase the total effectiveness of the group.  Moore (1994) referred to this as pooled 

intelligence.   
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In addition to the synergistic energy coming from the individuals working together, 

the individual’s personal view point is expanded and begins to encompass the view point 

of other individuals.  To state it another way, ―What happens in learning, then, is the 

transmission or sharing of cultural knowledge‖ (Driscoll, 2005, pg. 397).  Sogunro (2004) 

reports individuals who diligently participate in active learning exercises (and use 

constructivist learning) are more likely to have a stronger cognitive understanding of 

concepts than the individuals who learned in the traditional methods of instruction.  There 

are several benefits to this transmission (Driscoll, 2005; Joyce, Weil, & Calhoun, 2004): 

 Learners are better able to judge the quality of their own solutions 

 Students learn more effective strategies for problem solving 

 Communication skills build-which can initiate new ways of thinking and knowing 

 There is a development of an individual’s social skills and empathy for others 

 Disruptive behavior diminished substantially 

 Positive feeling toward self and others is enhanced 

 Students with poorer academic histories increase personal responsibility for 

learning 

 Working in collaborative learning group allows individuals to mimic teamwork in 

an organizational life 

  Beattie (2000) stated students learn when they are actively involved in problem 

solving, critical thinking, reflective thinking, divergent thinking, hypothesizing, inquiry 

techniques, and creative thinking.  Neufeld and Haggerty (2001) went on to report 

individuals also learn through the dialogue and interaction they have with other learners.  

Finally, Neufeld and Haggerty indicated collaborative instruction is characterized by 

several methods which include group projects and group problem activities. 
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 Each team member has a specific and unique role and the degree each member 

succeeds in fulfilling his or her role directly influences the collective success of the entire 

team (Zaccaro & Klimonski, 2002).  Several factors enable team learning and allow for 

the team members to consistently achieve high levels of performance.  These factors 

include: members actively asking questions, discussing errors, engaging in 

experimentation and reflection and seeking external feedback.   

 Through the collaborative efforts of having students working together in groups 

where there is respect from the other team members, the individual student is encouraged 

to speak up and voice their opinion to the rest of the team (Edmondson, 1999).  This  

concept relates back and supports West (2000) when he said design groups are generally 

creative when the task they have undertaken is sufficiently interesting, motivating and 

challenging and when the members feels safe in the company of the group they are with. 

 Over the last decade, research has shown student motivation is higher in courses 

that use collaborative learning (Summers & Svinicki (2007).  Results from this research 

study indicated in classrooms using collaborative learning, the students perceived there 

was more interactive learning, a greater sense of classroom community, and belonging. In 

addition, the students’ mastery goals (the ability of the individual to expand their skills 

and knowledge) were significantly higher for collaborative learning students. 

 The term collaborative learning has become popular in educational language.  It is 

used as an umbrella term for various educational approaches where the intellectual effort 

by students, or the students and the teachers together work together, to search for 

understanding, solutions, meanings, or to create a product.  While there are a variety of 

several collaborative learning activities, all center on the students’ exploring and applying 

the course material.  In the collaborative learning process, the students’ move beyond the 
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instructor’s presentation and actively works to apply the new information and become 

immediate practitioners by immersing themselves in the challenging tasks or questions.  

This process challenges the learner to practice and develop higher order reasoning and 

problem-solving skills where the end result reflects on their reasoning, their strategies for 

resource gathering, and their group skills (Driscoll, 2005; Smith & MacGregor, 1992). 

 Over the last 30 years, the amount of interest in collaborative learning has grown 

(Joyce, Weil, Calhoun, 2004).  One of the most influential individuals to have dealt with 

cognitive constructivism was Piaget.  He believed learners actively construct knowledge 

by creating and testing their own theories.  Piaget also alleged when a learner acquires 

new knowledge it is first assimilated or adapted into the existing cognitive structure.  The 

process of assimilation is then followed by the information being accommodated or 

developed into the learners existing cognitive structure. As the knowledge continues to 

grow and is assessed by the learner, the learner will explore and experiment, thus 

performing creative problem-solving (Piaget, 1969). 

 Perry (1999) an educational researcher from Harvard University, accepts Piaget’s 

idea of assimilation and accommodation of new information into the existing cognitive 

structure.  However, he rejects Piaget’s claim children go through developmental stages 

and puts more emphasis on the idea that a person’s race, gender, culture, and 

socioeconomic class influence the student’s approach to learning. 

 Vygotsky (1978), a social constructivist, rejected the assumption made by Piaget 

and Perry that it was possible to separate learning from its social context.  The social 

interactions and the learning associated went beyond the assimilation and accommodation 

of new knowledge; it was also a process where learners were integrated into a knowledge 

community.  In other words, Vygotsky believed cognovits, such as Piaget, failed to 
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recognize learning is a collaborative process.  He also believed motivation is essentially 

extrinsic and intrinsic.   

 Working on the premise that learning is essentially a social phenomenon, 

Vygotsky believed learners are motivated by the extrinsic rewards received from the 

knowledge community and through the intrinsic motivation of their internal drive to 

understand and promote the learning process.  He went on to say in social constructivism, 

collaborative learning requires the learners to develop teamwork skills and to see their 

individual learning related to the success of group learning.  In addition, he believed the 

optimal size for group learning consists of four or five people.   

 Two of the most recent prominent researchers in constructivism include Johnson 

and Johnson and Sharan.  Johnson and Johnson (1974) from the University of Minnesota 

have concentrated on collaborative tasks, collaborative rewards, and peer tutoring.  The 

researchers also believe the sole purpose of a group learning model is to produce positive 

interdependence between the group members. The Johnsons support the contention when 

students work together the amount of student energy is increased and rewarding the 

teams of students for their performance is effective.    

 Sharan (1980) focused on the collaborative climate.  He recognized the more 

positive the classroom climate the more positive the students were toward learning the 

tasks and to each other.  In other words, the students’ motivational orientation moves 

from the external to the internal when they work in a collaborative setting.  Sharan and 

Hertz-Lazarowitz (1982) also argued collaborative learning causes the students’ 

motivational orientation to be focused more on learning for the sake of learning, and less 

focused on the external rewards.  They go on to say, the intrinsically motivated students 

are less dependent on praise from teachers or other authorities, resulting in the internal 
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motivation being more powerful than the external motivation.  In turn, there is an 

increase in the students’ learning rates and in the retention of the information and skills.  

 Several additional benefits of using collaborative learning in the classroom setting 

were identified by Sharan in 1990.  According to Sharan, there is a greater mastery of the 

material when students are organized into groups.  In addition, there are more positive 

feelings toward the tasks and others and the students who have a history of poor 

achievement develop a better self-image which results in an increase responsibility for 

personal learning.   

 Referencing Joyce (2004), from an instructor’s perspective, it is easy to organize 

students into pairs and triads, and immediate effects can be expected.  When students 

work together off-task or disruptive behavior will diminish substantially.  Students feel 

good in collaborative settings and the positive feeling towards themselves and other are 

enhanced.   

 An overview of team learning, constructivism, and collaborative learning was 

provided in this section.  Using the term, social negotiation which was coined by 

Driscoll, a discussion of how constructivist methods are used in the collaborative learning 

process is provided.  This dialogue was followed by a brief summary of the benefits to 

collaborative learning.  The views of two very prominent cognitive constructivists, Piaget 

and Perry, were discussed, followed by the views of Vygotsky, a social constructivist.  

Two post-formal theorists, Johnson and Johnson, who have concentrated on tasks, and 

Sharan, who focused on the collaborative climate, were also addressed.  The following 

section will pay attention to the components of groups and their creative development. 
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Groups and Creativity 

 Loui (2006) formulated three ways creativity can be supported and nurtured in the 

classroom environment.  The first way is to encourage imaginative questioning.  Second, 

assign creative tasks and finally, reward the student who demonstrates creativity and 

imagination.  Cropley (2006) wrote about the advantages and disadvantages of working 

in a group when building creativity.  The advantages of the group discussed by Cropley 

include:   

 Information 

 Motivating creative activity 

 Provide models 

 Give feedback 

 Encourage idea production 

     The dangers of a group and that may inhibit creativity, as discussed by Cropley (2006) 

include: 

 Individuals do not pull their fair share or  are ―free riding‖ 

 Some group members fear negative reactions from others (evaluation 

apprehension) 

 One person dominates the group and blocks others (production blocking) 

 People make sure their ideas conform to the group tendency (social comparison) 

 The standard drops down to the weakest member of the group (matching down) 

 Special knowledge of individuals is ignored or kept hidden 

 To keep peace, groups agree to quickly (premature closure) 
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 There are leaders and followers.  Those possessing the authority and the others 

who do what they are told (fixed roles or fixed power structure) 

        The learning environment or social climate in the classroom is a metaphor 

describing the behaviors, attitudes, values, and feelings, common to the people in the 

classroom (Cropley, 2006).  It is important to have a climate of openness as creativity is 

encouraged (McCrae, 1987).  Cropley, as well as and Morrison and Johnston (2003), 

defines this creative-facilitating climate as a feeling, so people who vary from the norm 

are welcomed and respected.  He continues the discussion indicating the factors which 

help cultivate creativity are those that have a tolerance for novelty, are encouraging, 

recognize of the value of variability, where the decision making process is not bogged 

down by a difficult discussion or procedures, and by providing the students contact with 

someone who models creative behavior and who encourages variability.   

 In review, this section looked at the pros and cons of working in a group and the 

affect on creativity.  The metaphoric verbiage describing the behaviors and attitudes in 

the classroom and the factors which facilitated a welcoming and respectful environment 

were reviewed.  The following section will pull all of the sections together to provide an 

overview of the significance or purpose of this study. 

Purpose of the Study 

 

 After a thorough review of the literature, no previous research could be identified 

discussing the multi-faceted components addressed in this study.  That is, no prior 

research provided information combining team learning, the design process, a 

constructivist approach in the classroom environment, and the impact on the individual’s 
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creativity.  The typical design student works independently on their own projects with 

very little conscious feedback or educational interaction from their peers.   

The purpose of this study is to investigate how team learning affects the 

development of an individual’s creativity in a college classroom, expressly in a clothing 

design environment. More specifically, this study intends to explore and gain an 

understanding of (a) how team learning affects a student’s creative development in the 

college classroom environment; (b) what impact (both positive and negative) did the 

collaborative learning experience have on the individual’s creative thinking process and 

the application of the design concepts; and (c) discover the designer’s personal 

perceptions of the social-environmental influences.    

 This study centers on students working in a collaborative effort, explores the four 

factors impacting creativity in a college classroom environment (person, process, 

environment, and product), and focuses on how the students’ creativity may have 

increased, developed, or changed due to the team versus individual learning.   In addition 

to how the creative process is impacted by the person, process, product, and environment, 

the impact of the students’ class standing will be examined. The creative output from the 

student will be reflected by the garment created and the success of the creative process 

can be assessed in of the terms aesthetic portion of the FEA model (Functional, Aesthetic, 

and Expressiveness).  In other words, this study will focus solely on the aesthetic 

qualities of the product or garment produced and will not look at the garments 

functionality or the expressiveness of the garment.   

 All of these factors can affect the final product.  Figure two depicts the triadic 

relationships between and among the creative, design, and the collaborative team learning 

processes and the impact it has on the final product.  Considering the problem the 
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students are responding to may influence the team, the creative process, the design 

process, and then ultimately on the final product, the model presented below uses a less 

linear format.  Using this model, the final product becomes part of the problem-solving 

process. 

   

 

 
Figure 2.  Factors Influencing the Final Product in a Collaborative Learning  
Environment  
 
 

All of these components are interrelated.  Beginning with the creative process, 

this factor will look at the individual’s (person) class standing and their personal 

perceptions and / or impact of working collaboratively or independently.  The next 

component under the creative process focuses on the press (environment) or where the 

garment is produced.  Specifically, it will look at the classroom environment and the 

other students involved in the designing process.  Process, the third component used in 

the creative process, focuses on the classroom learning methods, the learning 
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environment (teams versus individuals), and the application of the design concepts in the 

classroom.  In other words, the process looks at the collaborative or team learning and 

application of the design concepts using the constructivist approach.  The final factor in 

the creative process is the product.    

The next component in the triadic relationship focuses on the impact team 

learning has on the final product.  Using constructivist instruction, this factor looks at the 

active and reflective use of knowledge within the student’s learning community. That is, 

team learning focuses on the impact the collaborative experience has on the participant’s 

creative thinking process, application, or development of the design concepts (both 

positive or negative). 

  There are three ways the individual’s creativity and the team learning can be 

measured. The first is through the scores gained from the Torrance Tests of Creativity 

(TTCT) (1972).  The second method is by looking at garments the students have 

previously designed.  These garments can be observed first hand or viewed through a 

portfolio presentation, whichever is available.  Finally, the third method is through the 

current design experiences the students have had, which can be acquired through the 

interview process, online reflections, classroom observations, and by looking at recent 

garments or projects the students have created from the class they are currently enrolled 

in.   

 The third and final factor in the triadic relationship focuses on the impact team 

learning has on the design process, which is where the final product created is actually 

produced.  A specific emphasis will be placed on product’s aesthetic qualities for each of 

the reviewed projects, using the elements and principles of design as the foundational 

guideline. 
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 The third factor can be evaluated by using a created rubric.  Professionals or 

gatekeepers from the field can look at the actual design and evaluate the final product.  

The final score from the professionals will be a composite of the four assessed areas.  The 

areas included will assess how successfully the final garment reflects sound aesthetic 

qualities (consisting of the elements and principles of design), a creativity rating and the 

overall aesthetic appeal for each project.  

 Collectively, the above components have resulted in the following research 

questions being generated and in the potential results of the study.  The following section 

identifies both of these areas. 

Research Questions 

  The affect team learning has on an individual’s personal creative development in 

a design classroom environment has generated the follow research questions: 

1. What influences and or stimulates a person’s creativity in a collaborative             

 learning method?   

2.       What impact does the collaborative learning experience have on an individual’s 

creative thinking process?   

3.       How does the collaborative learning experience affect the individual’s application 

of the design concepts from a short term and long-term venue?    

4.         What creates positive aspects of the team-learning relationship between the team 

members?   

5.         What creates negative aspects of the team-learning relationship between the team 

members?   
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6.         How do the designers perceive their designed product was affected by the 

elements of social environment?  (i.e., team-learning process, the classroom     

       environment (press), and the other students (person) involved)?  

7.         Design Professionals: 

a. What are the differences between the upper divisions versus the lower division 

groups using the evaluations from the design professionals?   

b. What are the differences between the independent learners (control group) versus 

the team learners (treatment design groups) within the upper and lower division 

participants using the evaluations from the design professionals? 

      Torrance Tests of Creative Thinking (TTCT): 

a. What are the differences between the upper divisions versus the lower division   

groups using the pre-test and the posttest scores from the TTCT? 

b. What are the differences between the independent learners (control group) versus 

the team learners (treatment design groups) within the upper and lower division 

participants using the pre-test and the posttest scores for all of the norm 

referenced scores from the Torrance Tests of Creative Thinking?   

Inferences 

 The answers to these questions can generate several inferences about the 

relationships the researcher expects to see upon completion of this study.   

1. Using the qualitative data, it is expected the collaborative or team learning 

experience will have a positive affect in influencing the individual’s thinking 

process, application, and overall creative perception of creativity. 
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2. Using the qualitative data, it is expected each of the social themes (person, 

process, and the classroom environment) will have a positive influence on the 

individual’s personal perceptions of the creative process and on the success of the 

finished product. 

3. Using the results from the qualitative data, it is expected there will be a greater 

rise in the perception of creativity from the treatment (team-learning) groups than 

in the control (individual) groups.   

4. Using the results from the design professionals, it is expected the lower division              

participants will indicate more improvement from project one to project four                                

because there will be less predisposed assumptions and less established patterns               

of behavior.  

5. Using the results from the design professionals, it is expected the upper division 

participants will indicate little or no improvement from project one to project four 

because there will be more predisposed assumptions and more established 

patterns of behavior. 

6. Using the results from the TTCT, when the pre-test is compared to the post-test, 

there will be a stronger increase in the lower division in all of the norm-referenced 

assessments areas (fluency, originality, elaboration, abstractness of  titles, and 

resistance to premature closure, and the creative index based on grade) from the 

TTCT exam as compared to the upper division.  

7. Using the results from the TTCT, when the pre-test is compared to the post-test, 

there will be a stronger increase in the scores of the treatment groups in all of the 

norm-referenced assessments (fluency, originality, elaboration, abstractness of  

titles, and resistance to premature closure, and the creative index based on grade) 
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as compared to the control groups.  This expectation is due to the insights that the 

students gained by doing collaborative, open-ended design projects that would 

build each of their team member’s strengths and shore up their weaknesses. 

Summary of Chapter Two 

Employers of today are seeking graduates who can communicate, demonstrate 

they can work in a team, and can adapt to the constantly changing economic and cultural 

arena (Morrison & Johnston, 2003).  Consequently, the concept of creativity has been a 

continual focus of educational thinking and practice.  Team learning, a learning method, 

allows students to form the partnerships found in today’s work environment.  This 

partnership in turn increases the student’s involvement and increases responsibility for 

their personal learning (Joyce, Weil, & Calhoun, 2004).  

 The process of developing creativity in a college classroom-learning environment 

involves creating ideas and using the team learning approach allowing individuals to be 

independent thinkers while working with a group that can give insights and solutions to 

the designing process and outcome.  Supporting the constructivist theory learners 

construct knowledge when they learn by doing.  Team learning also focuses on the 

stronger transmission of shared knowledge and helps the students to better judge the 

quality of their own solutions.  This in turn creates a welcoming and engaging 

atmosphere where creativity can thrive.  

 In summary, using the constructivist theory, where learners construct knowledge 

when they attempt to make sense of their experiences, the qualitative part of the 

investigation will solicit multiple sources of data to expand the scope of the 

understanding in the team-learning environment.  The quantitative part of the study will 
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use the Torrance Tests of Creativity to establish a framework to compare the student’s 

creative development.  The next chapter will describe in detail the methodology used to 

acquire the qualitative and quantitative data previously discussed. 
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CHAPTER THREE 

Methodology 
 
 

Introduction 

 

 College graduates enter a work force presenting them with problems that do not 

have a direct or easy solution.  Graduates need to recognize individual thinking is a vital 

part of the creative problem process and understand the importance it plays in solving the 

complex issues of today, as employers are seeking out individuals who can communicate 

and demonstrate their capability of working in a team (Morrison & Johnston, 2003). 

 In this chapter an overview of the theoretical framework, the research 

methodology including the purpose of the study, research questions, sampling strategy, 

and data analysis are described.  In addition, ethical issues related to the study will be 

discussed.   

Theoretical Framework 

 

 

Constructivist Theory 

 Piaget (1969) believed children were able to make the learning process more 

meaningful by exploring, experimenting, and trying out a hypothesis.  In addition, he 

believed children are better able to understand what they discover or invent themselves.  

Driscoll (2005) expanded on this idea by using the social or collaborative learning 

approach to generate energy and group cohesion.  Driscoll went on to say this 

collaboration allows insights and solutions to increase the total effectiveness of the group. 

 Perry accepted Piaget’s idea of assimilation and accommodation but rejected his 

claim children go through developmental stages.  Instead he put more emphasis on the 
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influence a person’s race, gender, culture, and socioeconomic class had on the student’s 

approach to learning (Perry, 1999). 

 Vygotsky (1978), contrary to Piaget and Perry, believed it was not possible to 

separate learning from its social context.  Instead, he recognized learning is a 

collaborative process where learners obtain information from each other. 

 Johnson and Johnson (1974) and Sharan (1980) have concentrated on the 

collaborative tasks and climate in the classroom with Johnson and Johnson focusing on 

the reward system.  Sharan recognized the more positive the classroom climate the more 

positive the students were toward learning the tasks and to each other.   

Constructivist Theory / Creative Process, Team Learning, the Design Process, and Social 

or Environmental Influences  

 

The typical design student works independently on their own individual projects 

with very little conscious feedback or educational interaction from their peers. It has been 

learned that individuals who use the constructivist theory, where learners construct 

knowledge and attempt to make sense of their experiences by diligently participating in 

active learning exercises, are more likely to have a stronger cognitive understanding of 

concepts than the individuals who learned in the traditional methods of instruction 

(Sogunro, 2004).  

The process of developing creativity in a college classroom-learning environment 

involves creating ideas and allows an individual to be an independent thinker while 

working with a group which can give insights and solutions to the designing process and 

outcome. Supporting the constructivist theory where learners construct knowledge and 

learn by doing, it also focuses on the stronger transmission of shared knowledge and 

helps the students to better judge the quality of their own solutions. This in turn creates a 
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welcoming and engaging atmosphere for creativity to thrive (Joyce, Weil, & Calhoun, 

2004). Haring-Smith (2006) suggests creativity cannot be predicted or promoted solely 

by examining the cognitive processes and personality traits of an individual. He goes on 

to say researchers are focusing on social and environmental factors which promote or 

retard an individual’s creative activity.  

The classroom-learning environment, discussed by Backes (1994) and D’Aloisio 

(2006), is a factor in motivating a student to make the learning applicable to his/her 

current and future life. Using the concept of learning by doing, the students are assigned 

classroom activities where they collaboratively work together on course materials that 

will help them relate this material to situations they will likely encounter as professionals, 

crafts persons, or homeowners (Backes).  

This real life application or conceptual replication as Donnelly (2004) calls it, 

enhances the student’s learning, helps them understand the bar, and develops their ability 

to gather and interpret information. It helps the student build a foundation, analyze and 

interpret course materials, see the course content as being more worthy of their time to 

learn, and develop an information management system that they can use to make 

effective decisions.   

The generative topics, or the big ideas in a design curriculum, as discussed by 

Parsons and Campbell (2004), are generally identified as the aesthetics of a garment, the 

design process, and the final product.  Each of these generative topics engages students in 

developing their understandings and provides a framework for more sophisticated work 

in this domain (Wiske, 1998). The success of a generative topic is based on the ability to 

connect each of these overarching ideas to the student’s previous experiences.  
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Helping the students make these connections can be assisted through the exposure 

of an inner-disciplinary exposure. Creating these broader conceptualizations of design 

within the existing curriculum will create an environment to better prepare the design 

student for a stronger concept of globalization, a position both Bleedorn (2005) and 

Jackson, Oliver, Shaw, and Wisdom (2006) believe is important.   

 While several benefits have been identified by using collaborative learning in the 

classroom setting (Sharan, 1990; Joyce, 2004; and Driscoll, 2005), review of the 

literature did not identify any previous research concerning the affect team learning has 

on an individual’s personal creative development in a college classroom environment.  

The significance of this current study has far-reaching impact to both the business, the 

design community, and to the methods employed in a general educational situation and 

from the design viewpoint.    

 The following sections will discuss the research methodology, purpose of the 

research; identify the research questions, sampling strategy with the selected participants, 

instruments used in this research, and data analysis. 

Research Methodology 

 

 

Purpose Statement 

 

 The primary purpose of this study is to explore, gain an understanding, and 

consider the impact of (a) how the collaborative team learning affects a student’s creative 

 development in the college classroom environment; (b) what impact (both positive and 

negative) the collaborative team learning experience had on the individual’s creative 

thinking process and the application of the design concepts; and (c) discover the 

designer’s personal perceptions of the social-environmental influences.   
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Research Questions 

 To achieve these purposes, this study investigated the following research 

questions. Of the seven research questions presented, question number seven was 

expressed quantitatively in two parts. The other research questions, numbers one through 

six, are presented in a qualitative format and will be asked of the interviewees face-to-

face, taped, and later transcribed.    

1. What influences and or stimulates a person’s creativity in a collaborative learning 

method?   

2. What impact does the collaborative learning experience have on an individual’s 

            creative thinking process?   

3. How does the collaborative learning experience affect the individual’s application    

            of the design concepts from a short term and long-term venue? 

4.        What creates positive aspects of the team-learning relationship between the team     

            members? 

5.        What creates negative aspects of the team-learning relationship between the team 

            members? 

6.        How do the designers perceive their designed product was affected by the   

           elements of social environment?  (i.e., team-learning process, the classroom 

           environment, and the other students involved)?   

7.      Design Professionals: 

a. What are the differences between the upper divisions versus the lower division    

groups using the evaluations from the design professionals? 
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b. What are the differences between the independent learners (control group) versus   

the team learners (treatment design groups) within the upper and lower division 

participants using the evaluations from the design professionals? 

      Torrance Tests of Creative Thinking (TTCT): 

a. What are the differences between the upper divisions versus the lower division 

groups using the pre-test and the posttest scores from the Torrance Tests of 

Creative Thinking?   

b.   What are the differences between the independent learners (control group) versus           

the team learners (treatment design groups) within the upper and lower division        

participants using the pre-test and the posttest scores for all of the norm 

referenced scores from the Torrance Tests of Creative Thinking?   

Mixed Method Design 

 To address these questions an integrated or triangulation model of qualitative and 

quantitative methods will be used.  The triangulation of data sources is the most widely 

used mixed data analysis strategy in the social and behavioral sciences (Tashakkori &  

Teddlie, 1998). The term triangulation refers to a process in which multiple sources of 

evidence are simultaneously collected thus enhancing the development of converging 

lines of inquire and increasing the internal validity and reliability of the qualitative 

information obtained (Yin, 2003).   Of the four types of triangulation Yin discusses, this 

study will use data triangulation as the primary method of collecting the data. 

 In a mixed model design, each stage of research involves quantitative and 

qualitative approaches.  These stages include the following areas:  Framing the research 

questions, determining the type of inquiry, data collection, data analysis, and making 

final inferences.  There are many examples of this type of research design that can be 
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found in educational research in which quantitative data, such as tests and formal 

measures of student classroom achievement and behaviors, are collected, and analyzed 

concurrently with qualitative data (Tashakkori & Teddlie, 1998). 

Sampling Strategy 

 

 

The Participants 

 The sample was selected from a homogenous group of female students who had 

declared a major in apparel design or apparel merchandising by the time the sampling 

process took place.  The first purposeful sample was selected from an upper division 

class and consisted of juniors and seniors.  The second purposeful sample was selected 

from a lower division class and consisted of sophomores and freshmen. Merriam (1998) 

identified a purposeful sample as one used when the investigator wants to discover, 

understand, and gain insight into a specific sample from which information can be 

learned. 

 The classes from which the samples were selected consisted of required apparel 

design and an apparel production classes which have a construction or design component 

to it.  The participating individuals were solicited from a local university in which the 

researcher had access.  The names of each of the possible student participants were 

obtained from the department of Family and Consumer Science’s central office. To 

control for any confounding variables, it was important the classes selected were not 

under the teaching guidance of the researcher, but under a separate instructor.  After the 

classes were selected, each of the participants was given a consent form that was signed 

before the final sample was selected. 
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 Merriam (1998) discusses a recommended sampling must be large enough so the 

redundancy or saturation level is reached.  She goes on to say, if the purpose is to 

maximize information, the sampling process can cease when no new information is 

uncovered.  Saturation refers to a process in which the researcher asks controlled 

questions and ceases interviewing when a judgment is made no new information is being 

reported during the data collection phase.   

 It was the intent of the present study to have a total of ten or more individuals in 

the control groups and ten or more individuals in the treatment or team learning sub-

groups.  For the purpose of this study, freshmen and sophomore students were defined as 

individuals who have 59 hours or less of class credit.  Juniors and seniors were defined as 

those individuals with 60 or more hours of class credit. 

The students participating in the study ranged in age from 19 to 23 years of age.  

The mean age of the underclassmen was 19.  The mean age of the upperclassmen was 22.  

All of the participants were from a homogenous group of female students.  The first 

purposeful sample was selected from the lower division class and consisted of freshmen 

and sophomores.  The second purposeful sample consisted of students from an upper 

division class and consisted of juniors and seniors.   

Each sample group produced three projects or garments which were completed 

during the class.  The projects for the lower division class consisted of a constructed and 

personally embellished vest, a jacket that was redesigned and embellished, and a 

constructed knit top.  The upper division class consisted of fabric the students designed, 

clothing designs drawn on a computer, and a storyboard.   

Each of the groups or divisions consisted of ten people with each of the ten people 

being broken down into two groups, five in the control group and five in the treatment 
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group.  A randomization process was used to determine the participants in each of the 

groups.  The individuals in the teams were instructed to collaborate together as each 

individual developed their own design.  The comments and observations from each of the 

team members needed to be considered, but each individual designer had the option to 

use or dismiss the suggestions. 

 The lower division class was held in a traditional apparel design laboratory.  Each 

one of the above mentioned projects were personally sewn by the individuals enrolled in 

the class and were taken to fruition.  Each student had a sewing machine and a work area 

they could use.  Neither the sewing machine nor the work area were assigned but were 

randomly selected by the students.   

 The upper division class was taught as part of the Computer Aided Design classes 

(CAD) offered by the Family and Consumer Sciences (FCS) department.  Each of the 

individuals had a computer available for them to use in the class.  The computers were 

not assigned but were selected by the students. None of the garments designed in this 

class was taken to completion. 

Instrumentations Used in the Research 

 

 

Torrance Tests of Creative Thinking 

 There were two instruments used in the present research.  Both instruments were 

used with all twenty of the participants.  The first instrument, a standardized item, is the 

Torrance Tests of Creative Thinking (TTCT) and is a measure of creative thinking 

(Torrance, 1972).   

 This instrument, divided into a pre-test (Figural Form A) and a post-test (Figural 

Form B), has five norm-referenced measures or characteristics and can be especially 



 
 

60 
 

useful for educational research and experimentation.  Widely used by researchers and 

educators who employ creative process tests, the TTCT has standardized administration 

and scoring.  Designed to evaluate a person’s ability to expand thinking beyond 

traditional forms, the Figural TTCT exam asks students to complete three graphic subtest 

problems including picture construction (from a marked cue).   

 The next subtest deals with picture completion (again with cues), and the final 

subtest focuses on parallel lines or circles.  Each of the three subtests has a ten minute 

time limit with the total test taking a maximum of 30 minutes.  All of the subtests require 

drawing but artistic quality is not required in the work to receive credit.   

 All three subtests are designed to assess the participant on five mental 

characteristics.  These mental measurements or characteristics consist of fluency (the 

number of responses), originality (uniqueness), elaboration (extension of the basic 

images), abstractness of titles (the ability to produce good titles), and resistance to 

premature closure (completeness or closure of the exam).    

 The first subtest (picture construction) is scored on all five of the characteristics 

except for fluency.  The remaining two subtests (picture completion and parallel lines or 

circles) are scored on all five of the previously stated measurements.  It should be noted 

the original data used in the present study is available from this author and the test 

booklets can be accessed from Scholastic Service Inc.  See Appendix A for details. 

 There were two concerns this researcher had in finding the appropriate 

standardized testing device to use with this study.  The first concern was to find an 

appropriate instrument that would function successfully in the eight to ten week time 

span of the present study.  Chase (1985) discussed how test-retest studies have shown the 
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TTCT was more than satisfactory for evaluating changes in group characteristics over a 

period of a few weeks.    

 This discussion was supported by Sommers (1961) when two different samples of 

college students were tested and retested ten weeks apart with reported reliabilities of 

0.97 and 0.80.  In 1962, Yamamoto (1964) obtained test-retest reliability coefficients of 

0.83 and 0.78 with 22 college students, again ten weeks apart.  Finally, in 1962, Mackler 

tested 100 9th graders three times in a two week interval and established reliabilities of 

0.82 in both the first and second testing, 0.89 in the second and third testing, and 0.84 in 

the first and third testing.   

 The second concern was to make sure the testing device used would adequately 

address the creative differences among the control groups on the pretest and posttest of 

both the upper and lower division participants.  The Torrance Tests of Creative Thinking 

have been recommended as a sound example of an instrument useful for research, 

evaluation, and general instructional planning decisions for individuals K – graduate 

 school (Treffinger, 1985).  As pointed out by Chase (1985), the tests of the Torrance  

Tests of Creative Thinking are specifically designed to assess the important components 

of creativity:  Fluency, flexibility, and originality.  Noted by several researchers, 

flexibility, originality, and sometimes elaboration, are elements recognized by many 

researchers in the field of creativity as operationally indicative of divergent or creative 

thinking (Runco, 1990; Sternberg, 1988; Torrance, 1972).  

 The publication reviews for this instrument rank high in content, concurrent, and 

construct validity.  The correlation between scorers (with different experience) was high, 

with a score of 0.99 based on 100 Figural tests (Mental Measurements Yearbook, n.d.). 
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 During rater reliability reviews conducted on the TTCT, Torrance (2008) reported 

on five different rater-reliability groups, all involving students.  Separately reviewing 

students in grades, 2, 5, 8, college level, and a random group, the tests were 

independently scored by two different scorers.   

 In the area of fluency, the coefficients for the five studies yielded values of 0.96 

for grade 8, and 0.99 for each of the other grades.  Looking at originality, the coefficients 

ranged from 0.91 to 0.99.  Review of the mental measurement called, abstractness of 

titles, the coefficients ranged from 0.93 to 0.99.  Elaboration, another mental assessment, 

had coefficients which ranged from 0.95 to 0.98.  The coefficients for the resistance to 

premature closure measure ranged from 0.90 to 0.99 except for the college level group 

which for factors not discussed in the literature, gave a coefficient of 0.78.   

 The TTCT also provides a creativity index which serves well as an indicator of 

creative potential.  This index is found by pooling the creative strength ratings and the 

average standard score from the profile.  The coefficient for the composite creativity 

index, using the five studies mentioned above was 0.985 (Torrance, 2008). 

 In 1985, Treffinger, (p. 1633), said the TTCT is still ―the most researched and 

analyzed instrument among those available in the educational and psychological 

assessment of creativity‖.  An overview of the individual creativity assessments for the 

pooled ages of 16-19 and the age of 20 with the corresponding mean are shown in the 

table number one.  
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Table 1   
Components of the TTCT Including Age and Mean 

 

Parts of the Torrance 
Tests of Creativity 

Age Age 

 
Fluency 

 
16-19 

 
18.1 

 20  
   

   
Originality 15-19 14.4 

 20 17.4 
   
   

Elaboration 13-19 6.3 
 20 6.4 

 
Titles 14-19 20 

 8.7 10.5 
   
   

Closure 16-19 11.8 
 20 13.9 

 
 

All of the participants in this study were given the TTCT during their regularly 

scheduled class time.  This arrangement allowed all of the participants to take the TTCT 

at the same time and controlled the amount of discussion the participants may have with 

each other about the test.  The pretest (Figural A) was given to all of the participating 

students on the first day of the semester.  Three weeks were allowed to have the tests 

scored and returned.   During the time the scoring was being completed, the participants 

were divided up into two groups, those that would function independently (control group) 

and those that would be working in teams or the team learning group (treatment group).  

The students participating individually and those participating in a team were each 

randomly assigned.  Each team consisted of two to three individuals and was instructed to 

work together in a collaborative manner to execute their designs.  
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Evaluations from Professionals in the Design Field 

 

 Three independent design professionals were selected to evaluate the four 

separate projects produced by each of the individuals participating in the present study.  

Using a criterion based rubric, each of the design professionals were asked to assess a 

rating score of one to five for each of the projects submitted by the participants.  Five, 

carried a rating of excellent, was the highest rating possible.  This score was followed by 

a score of four (very good or above average), three (good or average), two (weak or less 

than acceptable) or one (unacceptable or poor).  To maintain consistency of interpretation 

between the design professionals, a definition was supplied for each of the possible 

ratings.  

The rating scale, developed and used by the design professionals, consisted of 

four evaluation areas.  Three of the areas (element, principles, and overall aesthetic 

appeal) were generated from the information presented in the model by Lamb and Kallal 

(1992).  In this model, Lamb and Kallal focused on three specific factors, i.e. the 

functionality, expressiveness, and the aesthetic qualities of a design.  Since this research 

focused only on the third component, the design’s aesthetic qualities, it became a major 

focal point in the rubric development. 

 As noted by Lamb and Kallal (1992), an items aesthetic quality is reflected in the 

elements and the principles of design and how well these factors are put together so the 

overall aesthetic appeal of the item can be evaluated.  It was further noted by Lamb and 

Kallal, the impact and the reaction the consumer has to the apparel is an important 

component of how the individual views the beauty of the garment.  These statements lead 

to the development of three out of the four main assessments used in the created rubric, 

i.e. elements, principles, and the overall aesthetic appeal of the project.  
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The last component of the rating scale was developed using the information and 

viewpoint from Csikszentmihalyi (1990) and Beattie (2000).  Both of these researchers 

viewed creativity as an expression from each individual, yet they also recognized creative 

products are influenced and evaluated by the surrounding society (or the gatekeepers).  

Thus, a separate assessment category titled creativity, allowed the design professionals 

(the gatekeepers) to rank the level of creativity they observed the created product had.   

 The design professionals were asked to evaluate each of the projects the 

participants had submitted.  A total of four projects were submitted by each participant, 

giving a total of 80 projects which needed to be evaluated for the present study.  Each 

project was evaluated on the following areas:  Elements of design, principles of design, a 

creativity rating, and the overall aesthetic appeal the project had.   

 In addition, a section was provided for each professional to write any comments 

specific to that particular project.  Again, to provide consistency a definition was supplied 

for the terms aesthetics and for creativity.  For the purpose of this evaluation, aesthetics 

was defined as how successfully the elements and principles of design are executed.  

Creativity was defined as the ability to produce original ideas and solutions. 

 As previously mentioned, a total of four projects were submitted by each of the 

participants in the present study over one semester.  The first project was an item 

produced prior to participating in this research study and provided a pre-assessment of 

the students’ creative skill level.  All of the items submitted and evaluated for project 

number one, were completed by the lower and the upper division participants prior to the 

semester the present research study was conducted in.  Projects numbers two through 

four, from both the lower and the upper division participants, were comprised of projects 



 
 

66 
 

students had produced in their respective classes from the study which they were enrolled 

in at the time of the present study. 

 The framework for the projects developed during the study was developed solely 

by the instructor of record for the participating classes.  Each of the projects focused on 

building on the foundation the student brought to that particular class.  They were also 

designed to help the students to duplicate real life situations they may encounter and help 

the students to collect and understand the new information presented in the class. 

 Each of the submitted projects, numbers one through four, was given a number of 

one through 20.  This number corresponded to the number of each participant.  This 

procedure allowed for all of the projects to be randomized as the design professionals 

evaluated each of the items.  That is, the participant who was given the number one for 

project one would be given a different number for project number two, a different 

number again for project number three, and again a different number for project number 

four.  Hence, no one project was associated with a specific participant.   This process 

helped to strengthen the anonymity of each participant. Refer to Appendix C to view the 

complete rubric for the project evaluation. 

The Ground Rules Used in Team Participation 

 Each of the individuals involved in with a team had three specific ground rules 

that were to be followed during all interactions.  All of the team participants were advised 

of these rules prior to working with their team members.  The rules were intentionally 

kept simple so they would be easy to remember and to follow.  The rules used were: 

 Each team member would be given an equal opportunity to speak 

 All participants were required to listen 
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 The comments and observations from each of the team members needed to be 

considered, but each individual designer had the option to use or dismiss the 

suggestions. 

Data Collection 

Torrance Tests of Creative Thinking 

 

 Data collection included a pretest and posttest assessment conducted with both the 

independent learners (control groups) and the team learners (treatment design groups) 

from the upper and lower divisions using the Torrance Tests of Creativity.  This 

assessment was to identify the differences among the participant’s fluency, originality, 

elaboration, abstractness, and resistance to premature closure when comparing the 

beginning of the semester (before exposure to team learning) to the end of the semester 

(after exposure to team learning). Figure three graphically depicts this arrangement.  
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Each of the two independent learners (control groups) and the two team learners 

(treatment groups) were pretested using the Figural form A of the TTCT.  The two team 

learners (treatment groups) participated in the study with the rest of their team members 

while the independent learners (control groups) worked individually during the same 

eight to ten week period.  At the end of this time period, all four groups were posttested 

using the Figural form B of the TTCT. 

 Data was also collected from three additional sources:  The participant’s reflective 

and evaluative responses to their academic experiences using the online journaling 

process, semi-structured responses to questions posed from the researcher during the 

interview process, and classroom observations made by the researcher during the class 

periods for both the upper and the lower division classes.   

 Using each of the questions listed in the research section, Figure two identifies 

how the data for each question was collected:  

Table 2 
Research Questions and Source of Data Used During the Collection Process 

 

Question     Source of Data 

Question #1 Interviews / Journals / Observations 

Question #2 Interviews / Journals / Observations / 
Projects / TTCT 
 

Question #3 Interviews / Journals / Observations 

Question #4 Interview / Journals / Observations 

Question #5 Interview / Journals/ Observations 

Question #6 Interviews / Journals / Observations 

Question #7 Design Professionals / TTCT 
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Field Work 

 

 

Online Journal Reflections 

The participants in both the treatment and the control groups were asked to 

electronically journal their reflections at the end of each project.  While suggested 

questions were posed to both groups, their reflections were not limited to these thoughts.  

Additional comments and reflections might include their personal evaluation of the 

collaborative effort of working with another team member, questions they asked during 

the planning process, discussion of the observed errors, and the level of comfort and the 

degree of participation they personally had during the feedback process.    

Analysis of the journal content was accomplished by first transcribing the 

documents then reading and rereading them to determine themes.  The information 

recorded in journals may be considered personal written documents as they provide 

reflections on ideas, themes, and / or a series of events and experiences (Hedlund, Furst, 

and Foley, 1989).  Journals are used to document initiate and stimulate critical reflection 

in university students that culminates in significant learning episodes (Sileo, Prater, 

Luckner, Rhine, and Rude, 1998).   A copy of the questions asked in the online journal 

reflections can be found in Appendix B.   

Interview Questions  

 The questions the participants were asked used a semi-structured interview  

format.  Merriam (1998) said when a qualitative investigation is being held, the questions  

are more generally more open-ended and less structured.  According to Merriam, when 

using this format the interviewer should assume the individual respondents will define the 

world in unique ways.  Consequently, the questions need to be more flexibly worded and 



 
 

70 
 

the interviewer should guide the respondents through the list of questions that are to be 

explored.  It was the goal of this researcher to have all of the questions clear to the 

participants being interviewed by avoiding technical jargon, terms and concepts.   

 Of the four different types of questions Merriam (1998) discusses, this research 

focused on the ideal position questions as they elicit information, opinions, and can be 

used with virtually any phenomenon.  In addition, Merriam noted these types of questions 

were especially helpful as they reveal both the positives and the negatives or 

shortcomings in a particular program. 

 To help with the collection of this information ten general questions with several 

sub-questions were developed allowing the interviewees to provide more detail on their 

thought process.  This information was then summarized to obtain the central meaning or 

the essence of the experience.  Each of the observations included the following 

information:  Name of interviewee, date of interview, and the duration of interview.  

Refer to Appendix D for a complete list of the interview questions and sub questions 

developed and used.   

Classroom Observations 

 According to Merriam (1998) the purpose of using actual classroom observations 

has two benefits.  First, it allows the researcher to see the actual interpersonal interactions 

that occur among all of the participants in the both the upper and lower division classes in 

the natural field setting.  Second, it also allows for the researcher to observe in a firsthand 

encounter the interaction between all of the participants, and the classroom instructors; 

thereby extending the secondhand information obtained from the interviews.  Over time 

patterns of behavior and interactions will emerge.  Observing these patterns will help 
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more accurately and thoroughly understand the type of classroom dynamics that exist and 

how they impact the team learning process. 

 Merriam (1998) noted observation is a research tool and is best used when it is 

deliberately planned, systematically recorded, is subjected to check and controls on 

validity and reliability, and is done with a formulated research purpose.  To accomplish 

this goal, this researcher integrated or triangulated the findings with the interviews, 

journals, the produced projects, and the TTCT.   

 There were six different elements focused on during each of the observation 

sessions.  They included the physical setting (press or environment), the participants 

(person), the activities and interactions (product), conversations (products), personal 

observations, and other factors such as nonverbal communication such as physical space, 

what did not happen, and any informal or unplanned activities observed in the classroom.   

 Each of the observations was conducted during the regularly scheduled class 

times for the upper and lower division classes.  The upper division class had a total of 

two class meetings each week for a total of five class hours per week.  The lower division 

class had a total of three class meetings each week for a total of four class hours per 

week.  All classroom observations, documented using a written format while the class 

was being held, were later transcribed and interpreted.  Refer to Appendix E for a 

complete breakdown of the components from each of the observation sections. 

Timeline of Procedures 

There were several components in collecting the necessary information for the 

present research.  They included documenting the classroom observations, conducting 

individual interviews with each of the 20 participants, obtaining the journal reflections 

after the completion of each project from all of the participants involved in the study, and 
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the collection of projects one through four.  In addition, the pretests and the posttests for 

the TTCT were held during the first and the last month of the study and the evaluations 

by the design professionals were held during the fifth and final month of the research.  

Figure four depicts the specific timeline of the events as executed on a month by month 

basis.  

 

 
 

Figure 4.  Timeline of Research Procedures 
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Data Analysis Procedures 

 This study focused on the impact of (a) how team learning affects a student’s 

creative development in the college classroom environment; (b) what impact (both 

positive and negative) did the collaborative learning experience have on the individual’s 

creative thinking process and the application of the design concepts; and (c) discover the 

designer’s personal perceptions of the social-environmental influences.   

 To accomplish these objectives, the present study focused on the following three 

main areas and evaluation assessments.  Figure two depicts the triadic relationships 

between and among the creative, design, and the collaborative team learning processes 

and the impact it has on the final product.   

The first factor, the creative process, looked at the individual’s (person) past 

experiences, current class standing, and their personal perceptions and / or impact of 

working collaboratively or independently.  The next component under the creative 

process focused on the press (environment) or where the garment is produced.  

Specifically, it looked at the classroom environment and the other students involved in 

the designing process.  Process, the third component used in the creative process, focused 

on the classroom learning methods, the learning environment (teams versus individuals), 

and the application of the design concepts in the classroom.  In other words, the process 

looked at the collaborative or team learning and application of the design concepts using 

the constructivist approach.  The final factor in the creative process was the product.    

 The next component in the triadic relationship focused on the impact team 

learning had on the final product.  Using constructivist instruction, this factor looked at 

the active and reflective use of knowledge within the student’s learning community. That 

is, team learning focused on the impact the collaborative experience had on the 
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participant’s creative thinking process, application, or development of the design 

concepts (both positive or negative). 

 

 

 

Figure 2.  Factors Influencing Product Development in a Collaborative Learning 
Environment 
 
 
 There are three ways the individual’s creativity and the team learning were 

measured. The first was through the scores gained from the Torrance Tests of Creativity 

(TTCT).  The second method was by looking at garments the students had previously 

designed.  These garments, previously identified as project number one, were observed 

first hand or viewed through a portfolio presentation by the design professionals.  Finally, 

the third method, also evaluated by the design professionals, was through the design 

experiences the students had and was acquired through the interview process, online 

reflections, classroom observations, and by looking at the recent garments or projects 

(two through four) the students created from the class they were currently enrolled in.   
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 The third and final factor in the triadic relationship focused on the impact team 

learning had on the design process, which is where the final product created is actually 

produced.  A specific emphasis was placed on product’s aesthetic qualities for each of the 

reviewed projects, using the elements and principles of design as the foundational 

guideline. 

 The third factor was evaluated by using a created rubric.  Refer to Appendix C for 

a copy of the rubric.  Professionals or gatekeepers from the field looked at the actual 

design and evaluated the final product.  The final score from the professionals was a 

composite of the four assessed areas.  The areas included assessed how successfully the 

final garment reflects sound aesthetic qualities (consisting of the elements and principles 

of design), a creativity rating and the overall aesthetic appeal for each project.  

 The assessment of the creative output from the student was focused on three 

factors. The first was the garment the student created as he/she went through the 

decision-making process.  The second assessment was based on the success of the student 

using the creative (or design) process in conjunction with the FEA theory, ―Functional, 

Aesthetic, and Environment‖ and the development of a final garment that demonstrates a 

tangible idea which can be shown to the public. The third assessment is a quantitative 

measure obtained from the pretest and posttest scores for the control and the experimental 

groups concerning an individual’s personal creative development. 

Quantitative Statistical Analysis 

 

 

Design Professionals 

 A limitation of the present study was the sample size.  Working with a small 

sample totaling 20 participants from both the upper and the lower divisions warranted the 
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use of a nonparametric test.  A nonparametric test is a test of significance that is 

appropriate to use when the interpretation does not depend on the population fitting any 

parameterized distributions.  The selected test used for this study, the Friedman test, was 

selected for three reasons.  First, it fulfills the requirement of a nonparametric test.  

Second it takes out any individual variability that might exist between the judges.  Third, 

this test is noted for testing the difference in the ranks of three or more dependent groups 

as it uses a measurement scale that classifies the persons or groups into two or more 

categories.  This test represents the lowest level of measurement (Gay, Mills, & Airasian, 

2006).  A probability level of 0.05 was used in all of the above analyses because of the 

small sample size.   

 Each of the professionals looked at each individual project and evaluated the 

project (number one) the participants had completed prior to being involved in the study.  

This project served as the foundation project which all subsequent projects were 

compared to.  The professionals then evaluated the projects (two through four) completed 

throughout the semester, again using the created rubric for effective and correct use of the 

elements and the principles of design.  In addition, each product was evaluated on 

creativity and the overall aesthetic appeal.  A rating scale of one to four was used, with 

four being the highest score and one being the lowest. 

 Using the results from the scores obtained from the design professionals, two 

different testing procedures were used.  The first procedure provided an overview and a 

comparison of the entire group of upper division participants to the entire group of lower 

division participants using three different assessments.  The first assessment compared 

the scores of project one to project two.  The second assessment compared the scores of 
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project one to project three, and the third assessment compared the scores of project one 

to project four. 

 In the second procedure, the results from the scores obtained from the design 

professionals were again used.  However, the second testing procedure expanded the 

comparison by breaking down the acquired scores.  That is, these scores looked at the 

treatment groups (teams) to the control groups (individuals) within the upper division and 

the treatment groups (teams) to the control groups (individuals) within the lower division.   

Again there were three assessments.  The first assessment compared the scores of project 

one to project two.  The second assessment compared the scores of project one to project 

three, and the third assessment compared the scores of project one to project four. 

Torrance Tests of Creative Thinking 

 In addition to the above methods of data analysis, the Torrance Tests of Creativity 

was used.  The TTCT consists of five norm-referenced assessments (fluency, originality, 

elaboration, abstractness of titles, and resistance to premature closure).  A creative index 

score, based on grade, and the average standard score, based on grade, were also 

included.   

 Each of these assessments was individually analyzed using the Wilcoxon signed-

ranked test.  Again, because the total sample size consisted of only 20 participants a 

nonparametric test was necessary. The Wilcoxon signed-ranked test is appropriate to use 

when the purpose is to test the difference in the ranks of two related groups.  In other 

words, this test is used where there are two nominal variables and the nominal variables 

have only two values, such as before and after (Gay, Mills, & Airasian, 2006).  Again, a 

probability level of 0.05 was used in all of the above analyses because of the small 

sample size.   
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 Three separate processes were used to evaluate the information acquired from the 

TTCT.  The first procedure provided an overview and a comparison of the entire group of 

upper division participants to the entire group of lower division participants between the 

pre-test and the posttest scores.  This evaluation provided a measurement on how much 

overall the upper division groups improved when compared to the lower division groups.  

A two-tailed test of significance was used as it allowed for the possibility a difference 

may occur in either direction between the upper and the lower divisions groups (Gay, 

Mills, & Airasian, 2006). 

The second procedure provided a descriptive statistical analysis for each of the 

 norm referenced assessments (fluency, originality, elaboration, abstractness of titles, and 

resistance to premature closure) as discussed in the TTCT.  The creative index score, 

based on grade, and the average standard score were also included.  The participants in 

the upper division were separated from the participants from the lower division.  Within 

each of the individual divisions the control and the treatment groups were further 

disaggregated.  This resulted in a comparison and evaluation of how each control group 

or treatment group scored using the assessments from the TTCT. 

 The third procedure interpreted the actual attained scores from the TTCT and 

compared them to the upper and lower divisions and to the control and the treatment 

groups used in this study.  This comparison was accomplished by using the local grade-

based percentile scores from the pretest and the posttests for each of the defined groups 

and divisions.  These scores were then ranked.  This ranking, expressed in terms of a 

percentage, compared how a specific group (control or treatment) or a specific division 

(upper or lower) performed when contrasted to the national sample. 
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Ethical Issues Related to the Study 

 

 

Protection of Human Subjects 

 All plans and consent forms were sent to the Committee for the Protection of 

Human subjects of the institutional review board of Baylor University.  These were 

approved with minor revisions to the consent forms. 

 All subjects involved with the study were treated with the upmost respect.  While 

their cooperation was sought out and fully appreciated, no one was coerced or 

manipulated in any way, and all individuals were given the option to participate in the 

present study.  They were free to do so with no punishment if they choose not to 

participate.  Informed consent was requested and received from all participants.  Each of 

the participant’s rights was protected in accordance with the guarantees as outlined in the 

informed consent agreement.  Refer to Appendix F for the letter to the student’s informed 

consent letter and Appendix G for the Human Subjects Committee. 

Confidentiality 

 The information collected during the present study was kept confidential and all 

of the participants were assured of such during the entire data collection process.  Names 

were guarded during the evaluation process and were assigned numbers to protect 

confidentiality.  Informed consent was gained for all interviewees in the study. 

Integrity in Reporting 

 The findings from the present study were all reported with integrity.  The results 

from the study were reported truthfully and accurately regardless of the outcome. 
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Researcher Bias 

 The researcher did bring some bias to the present study, especially after teaching 

for several years in collegiate system.  However, she attempted to control these biases by 

maintaining personal awareness of them by using multiple reviews of interview 

transcripts and notes, and submitting all evaluation and interview materials to several 

faculty committee members for the purpose of minimizing bias in these tools. 

Summary of Chapter Three 

 In this chapter, an overview of the theoretical framework, the research 

methodology including the purpose of the study, research questions, sampling strategy, 

the research timeline, and data analysis were described.  In addition, ethical issues related 

to the study were discussed.  Subsequent chapters will overview all participants used in 

the study and provide a brief summary of each group used in this mixed methods study, 

offer results to the research questions, and engage in a discussion of the results from the 

study.   
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CHAPTER FOUR 
 

Report of Data Analysis 
 
 

Introduction 

 

 Business has long recognized the effectiveness and the value of working 

successfully in a collaborative environment, yet apparel design classes continue to 

promote the mentality of students working independently.  The value of students working 

in a classroom environment has been studied and promoted by several researchers, 

including Piaget, Johnson and Johnson, and Sharon.  As established earlier, the process of 

developing creative thinking in the college classroom learning environment, coupled with 

the team learning approach in a productive and positive learning environment, can 

promote independent thinking while helping the group to develop their insight and 

solutions to a given problem.   

 To this end, the purpose of this study is to (a) explore how team learning affects a 

student’s creative development in the college classroom environment; (b) what impact 

(both positive and negative) does the collaborative learning experience have on the 

individual’s creative thinking process and the application of the design concepts; and (c) 

the designer’s personal perceptions of the social-environmental influences.   

Setting 

 Twenty college students from a central Texas university participated in 

completing interview questions, online journal entries, classroom observations, the 

Torrance Test of Creative Thinking (TTCT) and a created rubric.  A purposeful sampling 
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representative of the given population was selected.  In a purposeful sampling, the 

criterion for selecting the sample is deliberately identified.   

To meet study criteria, potential participants had to be enrolled in the Family and 

Consumer Sciences (FCS) Department and have a declared major of apparel design or 

apparel merchandising, be classified as a lower division class (freshmen and sophomores) 

with less than 59 hours of earned credit or as an upper division class (juniors and seniors) 

with 60 or more hours of earned credit.  To prevent any confusion and to control for any 

confounding variables, it was important the classes selected were not under the teaching 

guidance of the researcher, but under a single instructor.   

 The students participating in the study ranged in age from 19 to 23 years of age.  

The mean age of the underclassmen was 19.  The mean age of the upperclassmen was 22.  

All of the participants were from a homogenous group of female students.  The first 

purposeful sample was selected from the lower division class and consisted of freshmen 

and sophomores.  The second purposeful sample consisted of students from an upper 

division class and consisted of juniors and seniors.   

 Each sample group produced three projects or garments which were completed 

during the class.  The projects for the lower division class consisted of a constructed and 

personally embellished vest, a jacket that was redesigned and embellished, and a 

constructed knit top.  The upper division class consisted of fabric the students designed, 

clothing designs drawn on a computer, and a storyboard.   

Each of the groups or divisions consisted of ten people with each of the ten people 

being broken down into two groups, five in the control group and five in the treatment 

group.  A randomization process was used to determine the participants in each of the 

groups.  The individuals in the teams were instructed to collaborate together as each 
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individual developed their own design.  The comments and observations from each of the 

team members needed to be considered, but each individual designer had the option to 

use or dismiss the suggestions. 

 The lower division class was held in a traditional apparel design laboratory.  Each 

one of the above mentioned projects were personally sewn by the individuals enrolled in 

the class and were taken to fruition.  Each student had a sewing machine and a work area 

they could use.  Neither the sewing machine nor the work area were assigned but were 

randomly selected by the students.   

 The upper division class was taught as part of the Computer Aided Design classes 

(CAD) offered by the Family and Consumer Sciences (FCS) department at a local 

university.  Each of the individuals had a computer available for them to use in the class.  

The computers were not assigned but were selected by the students. None of the garments 

designed in this class were taken to completion. 

Findings 

 Multiple sources of evidence were used to collect the data.  This method, called 

triangulation, enhanced the internal validity and reliability of the information gained.  

The three qualitative data sources used included the audio taped interviews consisting of 

semi-structured questions, online journal entries, and classroom observations.  The fourth 

method used in the triangulation method included the pre and posttest of the Torrance 

Tests of Creative Thinking (TTCT). 
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Table 3 
Summary of the Seven Research Questions and the Nine Resulting Themes 

Research Questions Themes 

   
1. What influences or stimulates a person’s 

creativity in a collaborative learning method? 
 

 
Theme 1:  Perceived influences on a person’s 

creativity.                     
                    

2.  What impact does the collaborative learning 
experience have on the individual’s creative 

thinking process?  
 

Theme 2:  Correlation between collaborative 
learning and the individual’s creative thinking. 

3. How does the collaborative learning experience 
affect the individual’s application of the design 

concepts from a short term and long-term venue? 
 

Theme 3:  Impact of collaborative learning short 
term and long term.                                

4.  What creates positive aspects of the team-
learning relationship between the team members? 

Theme 4:  Positive aspects of working with a team 
member 
 
 

5.  What creates negative aspects of the team-
learning relationship between the team members? 

Theme 5:  Negative aspects of working with a team 
member 
 
 

6.  How do the designers perceive their designed 
product was affected by the elements of social 
environment?  (i.e.: team-learning process, the 
classroom environment, and the other student’s 

involvement)? 

Theme 6:  Team learning and the final product 
Theme 7:  Classroom environment and the final 
product 
Theme 8:  General student involvement and the 
final product 
 

 7.  Design Professionals: 
a. What are the differences between the upper 

versus the lower division groups using the 
evaluations from the design professionals? 

b. What are the differences between the 
control versus the treatment groups within 
the upper and lower division participants 
using the evaluations from the design 
professionals? 

 
 Torrance Tests of Creative Thinking: 

a. What are the differences between the upper 
divisions versus the lower division groups 
using the pre-test and the posttest scores 
from the Torrance Tests of Creative 
Thinking?   

b. What are the differences between the 
control versus the treatment groups within 
the upper and lower division participants 
using the pre-test and posttest scores for all 
of the norm referenced assessments from 
the TTCT 

Theme 9:  Design Professionals and the Torrance 
Tests of Creative Thinking 
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The audio taped interviews and the online journal entries were transcribed and the 

transcripts were read and reread to determine themes.  Transcripts were read through 

once for content.  The second reading involved organizing the data.  The text was studied 

and reduced by examining the transcribed responses of the participants and underlining 

and highlighting the passages which contain statements of significance as related to the 

research questions. This process, as described by Creswell (1988), allows the researcher 

to develop naturalistic generalizations from analyzing the data.  The generalizations 

observed from this study are ones that people can learn either for themselves or by 

applying it to a population of cases through comparing and contrasting.   

The third reading involved creating a profile in the margin of the marked 

passages.  One by one, each of the passages was examined and a potential theme was 

identified.  The themes were then organized into different categories and in turn resulted 

in producing nine different themes from the original seven research questions.  Marshall 

and Rossman (1995) noted generating themes involves reading, reading, and more 

reading of the transcripts to identify salient themes, recurring ideas, language, and 

patterns.  Table three provides the seven research questions and the nine recognized 

themes. 

Theme #1:  Perceived Influences on a Person’s Creativity 

 The twenty participants were asked to describe, both in the individual interviews 

and through the reflections noted in the online journal entries, what influences or 

stimulates their personal creativity in a collaborative learning method.  Comments from 

the participants working as individuals and in a team were documented for each of the 

three projects. 
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Independent Participants 

 

 

Concerns of Working in Teams from the Independent Participants 

 
Six (60%) of the ten independent students from the lower division and the upper 

division described during the first interview, their perceptions of working alone were 

positive.  They believed they could work more independently and would not be slowed 

down by another person.  In addition, the students noted the ideas presented would be 

completely their own and they would be less likely to get distracted when working 

independently.  

 A total of six of the ten independent students (60%) from the first project also 

noted it was harder to work alone.  During the second interview, two additional 

independent participants expressed these same concerns, thus increasing the overall total 

to eight (80%) of the ten students from the control group. 

 It was noted by five (50%) of the ten independent students when they needed help 

they talked to the person next to them or to the instructor to get an opinion and assistance.  

Following are two specific comments written from the online journal entries. 

 (Lower Division / Individuals / Participant #1)  
 I am working as an individual for the study.  Last week while I was working on 
 my vest, I was a little jealous of the people that were working together.  I think 
 that those that are working on teams have an advantage because they feed off each 
 other for design ideas.  It has been challenging trying to be as creative as possible, 
 but I think that if I was working with someone, I could be even more creative. 
 
 (Lower Division / Individuals / Participant #2)  
 Working on the jackets, seeing all of the groups get together and helping each 
 other, perfecting and developing everyone’s ideas, I was kind of jealous.  A team 

 and feedback just seems very beneficial.  But I do consult other girls and ask their 
 opinions, so I’m not exactly all alone. 
 
 This same mentality, of individuals wanting to work with other students who were 

in a team was identified during the observation of the groups, especially in the lower 
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divisions.  The independent students seemed to have a lack of or less direction than the 

team members during the design process. This may be because the teams worked together 

in a collaborative manner; whereas, the individuals worked in a parallel fashion and had 

limited exchange.   

In addition, the opportunity for an individual to participate with the group always 

seemed to be in the forefront.  This was exemplified when an independent student spoke 

up, and without prompting, stated she supported a decision one of the team members had 

made.  The team member, already confident, welcomed this unsolicited response and saw 

the support as confirmation on the design she created. 

Positive Aspects of Working in Teams from the Independent Participants 

 Of the ten independent learners from the control group, five (50%) mentioned 

during the first interview held after the completion of the first project, a benefit they saw 

to working on a team was the validation of their ideas. They also discussed the support 

received from the group was helpful because of their individual indecisiveness.  The 

ability to work in a group helped them generate new or fresh ideas, and gave affirmation 

the ideas they were pursuing were on the right track.   

 During the second project, six (60%) of the ten people who worked ten continued 

to reflect it would be nice to work with another person they could trade ideas with, and 

could help develop their thought processes but not to limit their personal design direction.  

In the interview following the third project three (30%) of the ten participants indicated, 

even though they were not in a team, they saw the reciprocal exchange of ideas within the 

teams by the sharing of their ideas with each other as they worked together.  Following is 

a quote from one of the participants who was working independently. 
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 Upper Division / Individual / Participant #11) 
 Working in a team can influence a person’s creativity because you can exchange 

 information, will have better developed practices, and possibly short cut your 
 time.  In addition, you can get useful information that can help you with your 
 designs. 
 
 Two students, one during the third and final interview and another one 

commenting from an online journal entry, also stated the examples shown by the 

classroom instructor served as a source of inspiration which influenced their personal 

creativity. 

Team Participants 

Concerns of Working in Teams from the Team Participants 

 There were a total of ten participants collectively from the lower division class 

and the upper division class who worked in teams.  Two teams had three participants 

while the other two teams had only two participants, giving a total of four teams between 

the lower and upper division participants.  These participants were asked to discuss what 

they perceived influences a person’s creativity in a collaborative learning situation.  Four 

(40%) of the ten participants, during the first interview, shared when the group was first 

formed the communication and the ability to work together was awkward because they 

did not know each other very well.  One person said she sometimes was asked to stop at a 

point that was not good for her to talk to her team member.  Another person said there 

was some concern that working in a team would take too much time, but recognized the 

time spent working together was comparable to the time they would have had to spend 

thinking about the project on their own.  Even one of the independent students weighed in 

on this topic. 
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(Lower Division / Independent / Participant #1) 
Some of the girls (team members) complained because they did not think they had 
very much time to consult with each other.  On the flip side, here I was taking 
time to sit there and think of what I could or should do with a specific problem or 
how to proceed creatively.  It was their perception, but the reality did not play out. 
As time went on, I did not hear it as much. 

 
 
Positives Aspects of Working in Teams from the Team Participants 

All ten (100%) of the participants stated they enjoyed working on a team.  

Positives identified included, how talking to another person helped them to get past their 

mental block.  Working on a team also increased the amount of effort the participants put 

into their design.  In other words, they would work harder so their team was not let down 

when the group met.  This meant there was a higher level of accountability in the teams 

than with the independent participants because the team members knew they had to be 

better prepared for the meetings.  This in turn improved their personal time management 

skills.  Again, it should be noted, even though the participants were in a group, the 

students had ability to work independently and as fast as what they wanted, which did not 

slow them down.   

 Other positives included the increased amount of respect the participants had for 

each other’s opinions and two participants specifically mentioned working in a team 

improved their personal communication skills, noting their word verbiage and their and 

the ability to explain their ideas to other people increased.  One participant said being on 

a team changed her thought process.  Hearing her team mates thoughts, she expanded 

beyond designing for just herself and began seeing a larger audience when she designed 

her projects. 

 After the second interview, again all ten (100%) of the participants noted they 

liked working in a team.  Three participants said because they were in a team they 
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thought about their own designs more, resulting in a stronger finished product.  They 

perceived by working in a team they received an increased number of fresh ideas; made 

the total learning experience ―more fun‖, grew as a designer, and believed they 

experienced more ―aha‖ moments when working with another person.  After the second  

interview, six (60%) of the ten participants said their communication skills had improved 

and believed they could now provide a stronger viewpoint and started looking at things 

more critically.   

 The third interview again supported the perception working in a team was a 

positive experience, with all ten (100%) of the participants voicing this sentiment.  Nine 

(90%) of the ten participants specifically cited how working on a team influenced their 

personal creativity.  The following quotes are from three of the team participants.   

(Lower Division / Team / Participant #6) 
 Individually you can create an idea and a design, but for it to blossom you need 
 additional opinions.  This can be accomplished by using your team members to 
 obtain a fresh set of eyes which is especially helpful if you look at things too long. 
 
 (Lower Division / Team / Participant #7)  
 The people that you work with influence your personal creativity.  If they are  

open to new ideas and want to work with someone else (another team member) 
 excitement is created.  This excitement is contagious which gets you personally 
even more excited. 
 
(Upper Division / Team / Participant #16) 
You think of ideas and when you talk to other people you can get other 
inspirations and feedback or how to tweak something better than you originally 
thought. 
 

 As the teams continued to work together, it was identified during the observation 

process when the teams talked about an idea; this discussion would help the student’s 

idea to become clearer and would reinforce the direction to go with that particular design.  
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Summary of Theme One 

 Table number four summarizes the data from the first theme, perceived influences 

on a person’s creativity. The concerns and the positives from both the independent and 

the treatment groups are noted.   

 Concerns included being interrupted while designing and the challenge of 

learning how to communicate with individuals who they did not know from past 

experiences.  The independent participants started out with 60% stating they felt working 

alone would slow them down and they would be less likely to get distracted.  However, 

while working autonomously was a positive experience, they also voiced it was harder to 

work alone.  At the end of the study, the percentage of the independent participants 

stating it was harder to work unaccompanied increased to 80%.   

 In the beginning of the study, 50% of the independent participants sought out help 

either from the instructor or another student when the study began.  By the end of the 

study, 60% of the participants were seeking out someone to help give them new or fresh 

design ideas.  At the end of the study, 30% of the individual participants expressively 

declared they saw the benefits of working with another person and how their personal 

creativity was increased because of this exchange of information.   

 The result of analysis further demonstrated the experience was positive for the 

individuals working in a team.  Throughout the study, 100% of the team members found 

the team process provided validation of their design ideas and helped them to generate 

new design thoughts.  In addition, working with another person helped the individual 

team member to become more proficient at articulating the components of their design to 

the rest of the team.  This in turn increased their level of creativity as it helped the 

individual team member to expand further than the personal limitations they had imposed  
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Table 4 
Summary of Data from Theme #1  

 

Theme #1 
Perceived Influences on  

a Person’s Creativity 

Independent Learners  
(Control Group) for  

Upper and Lower Divisions 

Team Learners  
(Treatment Group) for Upper 

and Lower Divisions 
 

Concerns of working  
in a team     

Project 1 (60%) of participants 
liked working alone because 
they were not interrupted                         

40%  - Communication was 
awkward in the beginning 
because members did not 
know each other 
 

 Project 1 (60%) to Project 2 
(80%) found it difficult to 
work alone because of limited 
input 
 

Participants noted consulting 
could come at an awkward 
time 

 50% talked to another person / 
instructor for their opinion/ 
assistance  
 

 
 
                 

 Believed they had less 
direction than team members 
 

 

Positives of working  
in a team     

Project 1:  50% noted group 
support was helpful because 
individual indecisiveness was 
eliminated         

Project 1-3:  100% enjoyed 
working on a team because: 
 Helped get past mental 

block 
 Increased level of personal 

accountability 
 Personal time management 

skills improved 
 

 Saw when teams worked 
together, members received 
fresh ideas and affirmation 
they were on the right track 
 

Could work as fast as they 
wanted because of team set up 

 Project 2 (60%) Saw teams 
had ideas to bounce off of 
another person 
 

Participants showed a greater 
respect for other participant’s 

opinions 

 Project 3 (30%) of participants 
saw the teams feeding off of 
each other 
 
Classroom samples:  Source of 
inspiration & influenced 
personal creativity 

Project 2 (60%) Noted 
improved personal 
communication skills (i.e. 
better word verbiage; ability 
increased to explain ideas) 
 
Team designs were stronger 

 



 
 

93 
 

on themselves and think beyond their original design. The individual team members also 

believed they worked harder on their designs by being on a team as their level of 

conscientiousness and the amount of work preparation increased.   

 Affirmation of their personal design ideas seemed to be an important factor as 

50% of the independent students mentioned this at the beginning of the study.  By the end 

of the study, this number had increased to 60%.  It was specifically noted by the  

independent students they believed less direction was given on their designs when they 

worked alone.   

 In summary, several benefits were identified from the independent students and 

from the team learners and how working on a team influenced their individual creativity.  

Included was an increase in communication skills, improved personal time management, 

a decrease in individual indecisiveness, the development and enhancement of their 

personal designs, and the benefit of classroom samples. 

Theme # 2:  Correlation between Collaborative Learning 

and the Individual’s Creative Thinking 

 

 This theme discusses the impact the collaborative learning experience has on the 

individual’s creative thinking process and the factors impacting their thought process 

when they worked alone.  A total of ten team members looked at how their individual 

creative thinking process was impacted by working in a group setting.  There were four 

different sub themes (feedback, creativity / listening, creative frustrations, and 

cooperation) which emerged during the data analysis for both groups.  Each of these 

themes will be discussed beginning with the independent learners, followed by the 

students who worked in a team. 
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The Impact Working Independently has on the Individual’s Creative Thinking 

 

 

Feedback 

 

 Looking at the ten independent students participating in the study, three 

overriding points were shared during the three interviews and in the online journal 

entries.  The first point dealt with the amount and type of feedback the students received 

and which they gave each other.  Five (50%) of the participants indicated the type of 

feedback they received, both from the instructor and from the other students, impacted 

their creative thinking process.   

 One student stated the professor helped her look at the aesthetic qualities the 

design or project possessed.  This same individual believed students are more in touch 

with trends and styles; however, they may be missing some of the bigger picture.  This is 

where the professor’s feedback can be beneficial.  Each of the five participants indicated 

it would have helped them personally to have been a team person.  Following are quotes 

from some of the independent students sharing their thoughts on this position. 

(Lower Division / Individual / Participant #2)  
 Being on a team would help develop a person’s personal creative thinking 

process.  It would be helpful because they can help catch things as you are going 
through the process instead of discussing what to change at the end of the project. 

  
(Lower Division / Individual / Participant #3 / second interview) 

 I made a huge mistake on my knit project.  I believe that if I had had a team to 
work with I would not have made this mistake or it would not have been as bad. 

 
 (Lower Division / Individual / Participant #3 / third interview) 
 I think the team process is positive, especially if a person is struggling to find 

their creative side, another person can help with that. 
 
 (Upper Division / Individual / Participant #12)  
 My logo was not successful and working with some people might have made it 

better.  I did show the logo to some other people and I did receive positive 
feedback.  This may mean working in a team is more project dependent. 
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(Upper Division / Individual / Participant #14) 
I would go to other people and feed off of them to get new and fresh ideas or 
opinions.  I may not do exactly what they tell me to do, but their idea may 
develop and freshen what I decide to do. 

 
 The following quotes are from the online journal entries and continue to reflect 

these same thoughts. 

(Lower Division / Individual / Participant #2---first online journal entry) 
 So I am not in a group, I’m an individual in the study, which is what I wanted 

initially.  But I do kind of wish I had that constant feedback.  I can talk to my 
other classmates for that, but that is more sporadic, and consistency would be nice 
and even beneficial. 
Lower Division / Individual / Participant #2---second on line journal entry) 

 Seeing all of the groups get together and helping each other, perfecting (and) 
developing everyone’s ideas, I was kind of jealous.  A team and feedback just 

seems very beneficial.  But I do consult other girls and ask their opinions, so I’m 

not exactly all alone.   
 
 Seven (70%) of the ten individual participants made three specific comments on 

working alone and the reason they did not believe feedback from others was beneficial.   

First, the individuals stated they could focus completely on their own design and would 

not be distracted by another person’s thoughts or opinions.  Second, they did not have to 

stop what they were doing to consult with a partner, explain their work, or give their 

opinion over another student’s work.  Third, there would be no possibility of excessive 

chatting, possibly resulting in the poor use of time. The following quotes summarize 

these thoughts.  

 (Lower Division / Individual / Participant #2) 
 So far not having a partner has not helped or hindered my work, at least as far as I 

can tell. 
 
 (Lower Division / Individual / Participant #4) 
 I was able to concentrate on my design.  I wasn’t swayed by anyone else’s 

aesthetics, leading to a design that I can take credit for as my own.  
  
 (Upper Division / Individual / Participant #13) 
 Working by myself probably did help me stay more focused, because if I had a 

team member I would have chatted, knowing myself. 
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Creativity / Listening 

 

 Another point discussed by the independent participants was how their level of 

creativity changed by listening and observing other people.  Eight (80%) of the ten 

participants made comments about this concept.  Again, although these students were 

technically working independently, all of them made comments on listening and 

observing other people and how it helped them understand and appreciate another 

person’s point of view.   

These individuals also acknowledged they would incorporate ideas from other 

people if they really liked them and their personal level of creativity changed because of 

the comments they had heard from the teams.  Reasons for their change in creativity 

ranged from the individual participant being better able to work through the design 

process and the application of these ideas, to recognizing when working in a group you 

have to be open to a fresh perspective and be open-minded.  Following are quotes from 

two of the individual participants. 

 (Lower Division / Individual / Participant #4) 
 I can see that it has really helped the people in teams.  It has helped ground them.  

They were given ideas that they had not considered before.  They have more 
support because they have someone they can turn to if something goes wrong. 

 
 (Upper Division / Individual / Participant #12) 
 Coming up with other ideas in a group is very helpful because it can help you be 

more creative. If you have another person to bounce your idea or ideas off, it can 
help you move along. 

 
An entry in the online journal perpetuates these thoughts.   
 
 (Lower Division / Individual / Participant #1) 
 I am working as an individual for the study.  Last week while I was working on 

my vest, I was a little jealous of the people that were working together.  I think 
those that are working on teams have an advantage because they feed off each 
other for design ideas.  It has been challenging trying to be as creative as possible, 
but I think that if I was working with someone, I could be even more creative. 
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Creative Frustrations  

 Four (80%) of the five individuals from the lower division students and three 

(60%) of the five participants from the upper division students expressed creative 

frustrations.  Some students, especially the under division students, had to do problem 

solving on their own.  However, it is suspected because they had not had as many classes 

as the upper division participants, it appeared the lower division students lacked the 

academic foundation and the confidence to believe in their decisions.  These decisions 

ranged from selecting appropriate fabrics for the project, to the ability to evaluate the 

final designs, and making sure the garments were cohesive as a collection.  As three 

individuals stated,   

 (Lower Division / Individual / Participant #1) 
 I am still a little frustrated with my design simply because I don’t think it will 

make it to Career Day (a national design competition).  I’ve seen other’s designs 

in class that are much more creative than mine so my goal this week is to try to 
come up with new ideas that will make my jacket more creative.  I still kind of 
wish I was in a group so I could get some new ideas and input for my design, but I 
think I am progressing fairly well. 

 
 (Lower Division / Individual / Participant #4) 
 This week I ran into some obstacles that I would really have appreciated a second 

opinion on.  I figured everything out but it would have been nice to have someone 
to consult. 

 
 (Upper Division / Individual / Participant #14) 
 If I would have had someone else working with me, I believe my communication 
 skills would develop better.  It is hard for me, as a designer, to get the other 
 person to understand what I am talking about. 
 
The following statements come from an online journal entry. 
 
 (Lower Division / Individual / Participant #4) 
 It would have been nice to have some encouragement during the rough parts.  I 

had some problems with sewing the knit.  It would have been helpful if someone 
was there working through the problems with me. 

 
 
 
 



 
 

98 
 

(Upper Division / Individual / Participant #14) 
I felt stuck a lot of the time between what I wanted to do and what was actually 
possible.  I would have liked to have some input on what looked good and what 
didn’t.    

 
 Students handled this frustration and the impact it had on their individual 

creativity in various ways.  While they commented they enjoyed working alone, they 

made sure to check with the instructor since she was the one doing the grading and used 

her guidelines as their creative boundary to do the projects. The following statement is a 

quote from one of the upper division students their about frustration and creativity. 

 (Upper Division / Individual / Participant #14) 
 At times I do wish I had someone to discuss ideas with and exchange input with. 

There are times when I get stuck on an idea and wish I could get someone’s 

opinion about what to do in order to solve my problem.  When this happens, I step 
back for a while and focus on another task so that I can return to my project with a 
fresh perspective. 
 

 Several of the independent participants reflected on maintaining a certain level of 

autonomy, but recognized this did not necessarily mean that they could not benefit from 

working with someone else.  The following participant perhaps stated it best. 

 (Upper Division / Individual / Participant #14) 
 When I do need to ask someone, I will seek the other person out to get their 

opinion and feedback.  I have found this helps me to get out of a rut and by 
talking to other people it helps me to move forward.  However, I also like a 
certain level of autonomy as a designer, but I have been listening to what the 
teams are saying.  When they ask each other if they like this, I then apply those 
thoughts to the work that I am doing at that point.  I find myself self-evaluating 
my progress and success and then ask myself the same questions the team talked 
about. 

 
 
Cooperation 

 The final point discussed the level of cooperation the independent participants 

observed by watching the teams and the perceived benefit.  All ten (100%) of the 

independent participants noted the collaborative effort the teams put forth when working 

together.  Some of the individuals stated while some teams were more successful than 
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others, each of them had to make an effort to work together and the independent 

individuals saw the impact on the products designed by the teams.  Following is a quote 

from one of the independent participants. 

(Lower Division / Individual / Participant #2) 
 The teams have gotten used to meeting with each other and are working together 

better.  I can see the improvement on some of the jackets because they were on a 
team. 

 
 

The Impact Working on a Team has on the Individual’s Creative Thinking 

 

 Evaluating the three separate interviews from the team members, the same points 

became prominent.  They included feedback, creativity / listening, (how their personal 

creativity changed by listening and observing other people), creative frustrations, and the 

amount of cooperation observed in the teams.  All ten (100%) of the team participants 

found working in a team setting was a positive experience and as one individual stated, 

―my team helped me get out of stressful situations‖.   

Feedback 

 

 Ten (100%) of the ten team participants discussed the positive benefits of working 

in a team situation.  The constant opinion was that team members presented other 

viewpoints, helped the individual team member think of an increased number of fresh 

ideas which reduced personal tunnel vision, helped individual team members keep their 

personal options open, and got them to think about additional possibilities not previously 

considered.  This new perspective was accomplished by giving constructive, positive 

feedback to the participant, confirming an idea the individual team member came up 

with, and at the same time asking but not sounding overpowering or domineering.  The 

team participants stated they believed asking ―what if‖ and ―how‖ questions were the 

most effective way to accomplish this.  As one team participant stated, 
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 (Lower Division / Team / Participant #6) 
 Whenever I talk in a group I get more confirmation that it is a good design.  I like 

the confirmation of my idea(s).  It is not important if the group agrees or disagrees 
with you, but that I can get feedback from them. 

 
 Team members also discussed how the team helped them reflect on the design 

they had created.  When working with another team member, the individual member 

found a ―second pair of eyes were very helpful because they can help you catch mistakes 

before you make them‖.  The following two quotes from the team participants reflect the 

larger picture working in a team had for the individuals. 

(Lower Division / Team / Participant #7----second interview) 
 My team member asked ―what if‖ and ―how‖ questions.  This helped me to 

evaluate the functionality of the garment and I realized that I needed to rethink 
how I was going to handle the zipper in my jacket.  

 (Lower Division / Team / Participant #7---third interview) 
 Working with someone else helps you to think of things you had not considered 

before.  You may step back and reevaluate your idea or your position.  In looking 
at someone else’s idea you may not take it, but you may modify your idea.  I liked 

that I was exposed to a new idea and had the option to consider it but was not 
required to take it. 

 
 (Lower Division / Team / Participant #8) 
 The second time we got together I came in with more ideas so I could get more 

feedback from the other team members.  I planned the time in my mental schedule 
that I needed to allow time to discuss the design.  When I came back with more 
ideas (the second time) I am not sure if it was intentional but I did not narrow 
down my ideas as much the second time before I talked to the group.  I kept more 
of my brainstorming ideas on the table.   

 
 The following statements come from online journal entries the team members 

(treatment groups) entered. 

 (Lower Division / Team / Participant #7---beginning of third entry) 
 Looking back at the first project we completed, the vest, I realize how helpful it 

was to  have a partner.  Although I normally work alone, even when someone 
expressed their concerns I would not pay very much attention to what was said.  
However, working with my partner was definitely a change for the good.  She was 
always helpful and fun to be around.  Being that we both have quite different 
personalities and tastes, it was definitely nice to have someone so enthusiastic 
which made working the more enjoyable. I think that overall working with 
someone else on projects compliments your own work in a way, because you are 
never afraid of asking for an honest opinion nor is the person too shy to give one.   
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 (Lower Division / Team / Participant #7---end of third entry) 
 My vest was quite a challenge and she was always helpful and willing to tell me 

what was on her mind, a trait that I have become quite fond of.  Overall, working 
with a partner was a really good experience.  

 
 (Lower Division / Team / Participant #9) 
 Working with a team during the vest project really worked.  I got a lot of my 

questions answered by fellow students.  When they say three heads is better than 
one, it really is!  In my particular group we really didn’t have any problems at all, 

no conflicts.  We were able to convey what we thought to each other without the 
confrontation factor.  Working with my team mates wasn’t to me distracting at all.  

I loved it!  I love working with people like them that are laid back and open-
minded. 

 
 For one team person, the application of the feedback, while accepted and was 

noted as helpful, her design did not change after the first project.  But later, in talking to a 

group member she recognized the team member’s advice did help. 

 The observations of the team members during the class supported the above facts.  

The team members asked several clarification questions by using ―how‖ and ―what if‖ 

format.  This format developed confidence in the team members, especially in the under 

division members and the apparel merchandising students from the upper division.  The 

format also helped to develop the team members’ possibility thinking and they seemed to 

be more excited and eager to take a hand on approach and the students’ intrinsic 

motivation seemed to grow as the project developed. 

Creativity / Listening 

 Listening to other individuals was another point observed when the researcher 

was in the classroom.  It was also a part of the information compiled from the interviews 

and online journal entries.   

The comment voiced most often was the amount of time it took to feel 

comfortable working together with the other members in the team.  Students stated they 
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were not used to giving constructive criticism and it was difficult to say something looks 

bad because they were afraid to ―hurt someone’s feelings‖.   

 Of the ten team participants, six (60%) of the participants expressed the 

―awkward‖ feeling they had during the first project because as one participant stated, ―it 

did seem a little unnatural, as opposed to just asking a friend what they thought in a less 

formal way‖.  One of the participants noted that ―we all gave our ideas and encouraged 

each other, but mostly everyone’s designs remained the same‖.   

 The correlation between collaborative learning and the individual’s creative 

thinking continued to develop throughout projects two and three.  Students reflected on 

the value of everyone communicating positively and encouragingly and suggesting 

another idea.  As one student stated, ―Complimenting some of my ideas made it easier to 

finish my assignment‖.   

 Five (50%) of the ten students indicated they developed their listening skills and 

stated being on a team affected their thought process.  Again, it was recognized by the 

participants that asking ―what if‖ and ―how‖ questions helped develop the individual 

team members’ thoughts, their ability to analyze, and if necessary to rethink about how a 

specific problem was going to be handled.  A strong point was made on the value of 

listening and how this skill changed the way the individuals reacted.  The following 

quotes highlight this point. 

 (Lower Division / Team / Participant #6) 
 I recognized as the semester went on that all of her team members had a more 

vested  interest in the success of each other’s projects.  
 
 (Lower Division / Team / Participant #7---second interview) 
 Being on a team has affected my thought process.  I liked it when someone 

reflected their  thoughts about my project.  Previously, I may not have listened, 
but when my team member showed an interest in my project, I valued what she 
said more. 
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 (Lower Division / Team / Participant #8---first interview) 
 Talking to other people did impact the final design.  Even though the comments 

 may not have been directed to me, I listened to what they said to another person 
and could then transfer this information or ask myself if I should transfer this 
information to my project.  I thought more about my project by listening to the 
other team members.  I especially liked the idea that even though the team 
members helped me; we were able to keep our designs unique and individual. 

 
 The following quotes are from online journal entries a team member entered.  

These statements support the changes she experienced from project one, where she had 

not previously worked with anyone on a team, in comparison to her thoughts when she 

worked on project two. 

 (Lower Division / Team / Participant #8----first online journal entry) 
 The first time, when I had not worked in a group before, I already had my ideas 

pretty formulated.  I did not give the group’s ideas much thought.  However, on 
the next project, (project two) I did listen to the group’s ideas and listened to their 

feedback.  The group’s feedback was beneficial and helped me grow in my 

perspective on the product.  If I did not like some of the feedback or the idea, I 
would acknowledge it, but opted not to do it.  Overall the team has helped my 
creativity process because although I may not use that exact idea, it may trigger 
another thought. 

 
 (Lower Division / Team / Participant #8---second online journal entry) 
 I was hesitant and unaware of how to give advice and take advice.  Knowing that 

I was in a group, my personal design process went a little differently.  Instead of 
narrowing down to one idea, I went into discussion with several similar and 
cohesive ideas in the hopes of them (the other team members) being encouraged, 
challenged, shared, and inevitably becoming more creative and producing better 
designs.  I also was aware that my opinion would be asked.  I’m not one to 

challenge ideas, but knowing that I wanted my ideas to be challenged, I tried to 
look at it differently. 

 One independent student also weighed in on the topic of creativity and teams.  

This comment was recorded after the third project was completed. 

 (Upper Division / Independent / Participant #15) 
 In my observations, the teams are better.  I believe that teams have more creative 
 ideas and the process of sharing has developed and improved their projects.  I 
 can see that the teams were very excited, more so than the individuals were. 
 
 Again, the classroom observations supported the development of the creative and 

listening process.  Students in the teams began to ask more clarification questions which 
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in turn helped the team members to develop their ability to assess the problem. The 

clarification questions also expanded the brainstorming process and increased the 

student’s ability to listen, articulate possible solutions, and seemed to increase the 

student’s visualization abilities.  Clarification of what was being said was not always an 

immediate process and did take a couple of tries, but through effective questioning, this 

effort resulted in stronger designs.  

Creative Frustrations 

 Five (50%) of the ten students working in teams believed having people with 

similar backgrounds produced a more productive team.  There were concerns individuals 

who had a slightly different academic background, those who were shyer, or those who 

had a different personality than the rest of the team would not be as successful in the 

amount of creditable suggestions they could give to a project.  The level of confidence or 

the amount of comfort the team member had, also played a role in the amount of personal 

involvement they had in the team.  The following is an online journal entry one team 

member shared.   

 (Lower Division / Team / Participant #8) 
 I do recognize that I probably participated less.  Not that I don’t feel comfortable 

or confident with my opinion, I would just rather encourage someone’s design 

than try to alter it.   
 
 As the first project for the under division students and the upper division students 

moved forward, each of the teams increased in their ability to work with someone they 

did not know.  They noted they found the group time ―a worthwhile experience‖ and 

started to welcome the diversity of thought. By the end of the first project, all of the 

students from each of the teams were not expressing any of the above mentioned 

concerns.  Following is a quote from one student that sums up these thoughts. 
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 (Lower Division / Team / Participant #8) 
 I feel like after more discussion, (and) understanding who we are as designers 

creates contrast between us, which inevitably encourages new ideas and 
challenges simple mindsets.  This also allows me to understand their preferred 
focus, and seeing their personalities come alive in their art.  I enjoy working in the 
group.  I feel like it’s more of friends encouraging and giving advice but still 

challenging each other. 
 
 
Cooperation 

 The final point dealt with the collaborative effort the students shared.  This 

process evolved as the team members went from project one through project three.  As 

previously shared, during the first project six (60%) of the team members felt the person 

showing their designs did not really want any help or didn’t really want a second opinion.  

Two (20%) of the team learners stated because another team member always spoke first, 

there was a personal hesitation from others on the team and it slightly hindered their 

personal eagerness to speak their opinion.  However, as the groups got to know each 

other, this hesitation diminished.  Both of the afore mentioned groups felt by the end of 

the second project it was much easier to talk in their group meeting and believed the 

group functioned more cohesively.  It is noteworthy to discuss the instructor of record did 

not do anything to help or to hinder the teamwork structure in the classroom.  The teams 

worked and communicated using the methods and procedures that worked best for them. 

Summary of Theme Two 

 Research question two, as noted in theme two and summarized in table number 

five, looked at the impact the collaborative learning experience had on the individual’s 

creative thinking process. Within this theme four subgroups emerged:  Feedback; 

creativity / listening; creative frustrations; and cooperation.   
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 The result of analysis established a total of 50% of the individual participants 

affirmed feedback was an important component in developing their creative thinking.  It 

was als`1`154o noted, again by half of the independent students, it would have been 

better if they would have been on a team because the feedback received impacted the 

team member’s creative thinking process.  Feedback was sought out from the instructor 

or other students and it was noted to be especially helpful when looking at the aesthetic 

qualities of the design.  This same group expressed working with a team would have 

helped develop their creative thinking, provided innovative ideas, and made a difficult 

area on a project less significant.   

 The individual participants believed their creativity and the perception of working 

with a team changed for two reasons.  First, comments heard from the team member’s 

conversations allowed the individual participants to work through the design process 

better, increase their appreciation of another point of view, and became more open-

minded.  Second, it helped the individual students recognize the team members had 

someone else to bounce ideas off of, and there was a consistent amount of support as the 

project was completed.   

 All (100%) of the team learners indicated working on a team was a positive 

experience and acknowledged constructive feedback was the most beneficial component 

to developing possibility thinking and intrinsic motivation. Benefits mentioned included:  

Hearing other viewpoints, receiving confirmation of the ideas they had come up with, 

reduction of personal tunnel vision, and the stimulation of their thinking about design 

possibilities they had not previously considered.      

As communication with their team members developed, the individuals developed 

more confidence in their team members and learned to broaden their personal 
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perspectives.  They appreciated the extra viewpoint the team members gave about their 

project and found the extra set of eyes very helpful to the finished success of their design 

or project.  This approach helped the participants to expand and reevaluate their idea or 

position by seeing their design from another viewpoint.  

 The individual team members commented they liked the idea of being exposed to 

a new idea, yet being able to keep their design unique and individual.  The use of 

clarification questions helped expand the brainstorming process, increase the individual 

participant’s ability to listen, articulate possible solutions, and increase their visualization 

abilities.   

 The method of communication and feedback between the team members was 

done in a positive and constructive way.  The students on the teams had to learn how to 

communicate so they were not strong or overpowering.  A reoccurring theme to help 

accomplish this required the participants learn to ask clarification questions of ―what if‖ 

and ―how‖.  These questions mentally challenged the participant to come up with more 

ideas, developed their possibility thinking, and found their intrinsic motivation grew.  

 Some individual participants did not want to be on a team.  They found it 

distracting and believed they could not give their full concentration to the project 

currently being worked on.   Others noted they did not want to be around excessive 

talking which might interrupt their creative thinking. 

  The second area impacting the individual’s creativity was listening.  A total of 

80% of the independent students incorporated ideas they heard from conversations 

between the team members.  Half of the team learners indicated their listening skills 

developed because of the strong positive conversations and feedback about their 

individual projects.  The value of the team members showing a personal interest in each 
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other’s projects and the use of clarification questions was stated several times.  It was 

also noted, the longer the collaborative process was used, the more the individual’s 

creative thinking process developed.   In addition, listening to the comments from the 

team members increased their appreciation for another person’s viewpoint; which the 

participants believed helped them to become more open minded. 

 During the first project, the most noted comment from individual participants 

working in a team was the amount of time it took everyone to feel comfortable working 

together.  A total of 60% stated this was difficult because they were not used to it and 

were unfamiliar on how to give constructive criticism.  In projects two and three, 50% of 

the team members stated being on a team had affected their thought process and believed 

their listening skills had developed.  A stronger vested interest was noted in each of the 

other team member’s projects as the study progressed.   

 In addition, the individuals working in a team listened more closely to what the 

other team members were saying and transferred the discussed information to their 

personal project (whether it applied to them or not).   Again by having another team 

member ask  ―what if‖ and ―how‖ questions the individuals developed their thoughts, 

were stronger in analyzing the design, and felt they were better able to handle the 

presented problem.   

 Creative frustrations, the third sub-theme identified from theme number two, 

indicated the independent learners from both the lower and the upper divisions were 

handled by initiating more consultations with the instructor.  The most common 

frustration from the lower division participants (80%) and 60% from the upper division 

participants was working alone.  The support of having someone to consult with, and 

having input and encouragement from that person was an important component missed 
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by not being on a team.  The lower division participants were especially frustrated when 

making independent creative decisions because they lacked the academic foundation and 

confidence to believe in their decisions. 

 In the beginning of the study, 50% of the individuals believed working with 

people who had similar backgrounds produced a more productive team.  However, as the 

teams worked longer together these original concerns seemed to dissipate.  The 

individual team members stated the diversity within the group and the feedback received 

had several benefits.  First, it helped their perspective about their individual project grow, 

it generated a thought previously not considered, and it broadened their viewpoint and the 

ideas they would consider.   

 Qualitative data noted a lack of academic foundation and confidence, especially 

from the lower division, to believe in the decisions.  Team members initially thought 

having individuals with similar backgrounds would be more productive.  Later projects 

reversed this thinking and saw the diversification as positive. 

 The fourth subcomponent of theme two was cooperation.  All ten (100%) of the 

independent participants noted the collaborative effort the teams put forth when working 

together.  It was also noted this effort seemed to have a positive influence on the 

individual’s personal designs. The collaborative learning process evolved as the study 

went from project one to project two.   

 In the beginning of the study, some of the individual team members believed the 

person who was sharing her design did not want to actively seek a second opinion.  There 

was also a belief there was a hesitation on the part of many of the team members to speak 

up when the groups were first formed.  However, as the groups began to know each other 

better, as they did during project two, the feeling of working as a team became more 



 
 

110 
 

cohesive.  Working with different personalities became a learning experience.  Some of 

the individuals spoke out right away.  While with other individuals, who where more 

reserved, this type of behavior was seen as a negative.  As the groups continued to work 

together the cohesiveness between the team members grew and continued throughout the 

rest of the study. 

Table 5 
Summary of Data from Theme #2 

 

Theme #2 
The Impact Working 
Independently Has on  

the Individual’s Creative 

Thinking Process                               

Independent Learners 
(Control Group) for  

Upper and Lower Divisions 

Team Learners  
(Treatment Group) for  

Upper and Lower Divisions 

 
Feedback 

 
50% said it would have 
helped them personally to 
be in a team 
 
Participants believed 
instructors saw the big 
design picture but students  
more in touch with current 
fashion 
 
70% noted three reasons to 
work alone: 
 Concentrated completely 

on their designs 
 Better use of class time 

because of less 
socializing 
 

 Did not lose working 
momentum (did not have 
to stop working) 

 
100% believed being on a 
team was positive because: 
 New perspective was 

provided 
 Reduced personal tunnel 

vision 
 Fresh ideas were presented  
 Encouraged personal 

evaluation of own design 
 
Noted most effective way to 
give constructive feedback 
was by using, ―What if‖ & 

―how‖ questions.   
 
Benefits: 
 Developed the individual’s 

―possibility thinking‖ 
 Broadened personal 

perspective   
 Intrinsic motivation 

appeared to grow 
 
Creativity / Listening 

 
80% noted ideas heard from 
team members changed 
personal creativity by  
 

 
50% noted a development of 
listening skills because: 
 Team members showed                        

                  (Table continues) 
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becoming more open-
minded to suggestions 
 
Increased appreciation for a 
different point of view 
 

interest & complimented 
other member’s projects 

 Team members 
encouraged, challenged, & 
exchanged ideas about     
member’s projects 

 Positive communication 
was used  

 More clarification 
questions asked which 
helped students’ visualize 

 Brainstorming used more  
 Benefits:  Increased 

listening and articulation 
skills and visualization 
abilities 

 
Creative Frustrations 

 
80% of the lower division 
and 60% of the upper 
division students expressed 
creative frustration 
 
Handled frustration by 
checking with instructor 
more 

          
Project I: 50% of team 
members believed team with 
similar backgrounds were 
more productive 
 
Project II and III:  Individual 
diversity seen as positive to 
the group and challenged  
team member’s mindsets 
 

Cooperation 100% of independent 
learners noted the amount 
of cooperation between the 
team learners 
 
Had a positive impact on 
the team members’ designs 

Project I:  (60%) Noted 
hesitation and apprehension 
on sharing their designs  
 
Project II  & III:  Hesitation  
and apprehension 
diminished; classroom 
observations indicated group 
functioned more cohesively 
 

 

Theme #3:  Impact of Collaborative Learning Short and Long Term 

 The impact of the collaborative learning experience and how it affects the 

individual participants and the team participants, from both short term and long term 

venues, was the focus of theme number three.  Both the individual and the team 
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participants were asked to respond to this question and to give as specific a response or 

example as possible during the interview process.  The response of the individual 

participants and the team participants will alternate between being combined and broken 

out, depending on the point and concept covered. 

Overview from the Team and Independent Participants 

Communication Skills 

 The overwhelming response to the above theme focused on the individual’s 

communication skills.  Of the twenty participants in this study, 19 indicated their 

personal level of communication skills had changed or improved.  Breaking this number 

down farther, all ten team participants and 9 of the individual participants (for a total of 

95%) viewed their communication skills had changed.  Communication skills, as 

discussed by the participants, included their ability to clearly communicate an idea or 

vision better and more completely to their team member(s), the use and correct 

application of design terminology, accurately discussing the aesthetic qualities of a 

design, and constructively express their individual design evaluation.  The subsequent 

comment was shared from two team members. 

(Lower Division / Team / Participant #7) 
 I recognized that the idea that I had may look visually good to me but it may not 
 be clear to my team person.  They helped me to look at the functionality of the 
 garment. 
 
 (Upper Division / Team / Participant #17) 
 Talking about the design helped me to develop a better perspective on what the 
  final project is going to look like.  This helped me develop a clearer perspective of 
 what to look for when evaluating it. 
 
 One independent participant did not clearly state if she believed her 

communication skills had changed so she was not counted in the total percentage. 



 
 

113 
 

 Team members also believed their communication skills changed for four 

reasons.  First, because there was an opportunity to work with people who they would not 

have necessarily have associated.  Second, working with others provided insight of the 

need to use the design terminology correctly so they personally sounded informed.  

Third, having their team members ask ―what if‖ and ―how‖ questions and fourth, their 

team members speaking with them about the project before it was started.  The following 

is a quote from one team member reflecting on this last comment. 

 (Upper Division / Team / Participant #18) 
 I will take the things I have learned forward to the next project.  I believe you 
 build on what other people say.  They help give ideas that you may not have 
 thought of.  They ask questions to make sure you know what your creative 
 direction is. 
 
 Three observations were made by the researcher while watching the classroom 

behavior.  First, the student’s ability to effectively articulate information about the design 

problem was related to the individual’s academic foundation.  These additional classes 

provided the upper division students a greater educational foundation and stronger 

communication skills in the apparel production process in comparison to the lower 

division students.    

 Second, the stronger the personal vision the student had of their final product the 

more successful they were in communicating this vision with others and in taking the 

final product to fruition.  As the students went from the first project to the last project, 

their ability to question, communicate their thoughts, and the amount of mutual respect 

for each other grew and developed.  The longer each of the groups worked together, the 

freer the feedback and the more at ease everyone seemed in giving their individual 

opinion.   
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 Finally, it was observed when the group discussions were done earlier in the class 

period, the students were fresher and the communication was more effective.  

Additionally, as the deadline for the project approached, the less willing the students 

were to take time away from their personal project and to reflect on their team members’ 

projects.    

Other Responses 

 Learning how to collaborate with other individuals and how this collaboration 

affected the application of the design concepts were identified by three of the 

independent participants and four of the team members.  In addition to the collaboration 

process the subjects identified five other factors which impacted the individual’s ability 

to work together.  Included are, seeing something from another person’s viewpoint, the 

development of patience, personal listening skills, the ability to compromise with other 

people, and the individual’s ability to look at things more critically.   

 Nineteen (ten team members and nine individuals) or 95% of the participants 

recognized in a professional environment they will have to work with people who they 

are unfamiliar with and will most likely be asked to collaborate on a team.  This may 

mean working with people who are difficult to work with.  As was noted by both the 

individual and the team participants, this classroom experience has helped them 

recognized the value of both giving and receiving feedback.   

 Team members and the individual participants both observed the value of 

constructive criticism, being more open minded, and improving their word choices.  

Twenty-five percent of the participants became more aware of the target market they 

were designing for and how the designs being produced were expressive of that market 

through the collaboration process.   
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Individual Perspectives 

 While the independent participants did not directly participate in a team, they 

were in the same room or vicinity and could see and hear how the teams responded and 

reacted to each other.  Three of the independent participants heard how the teams 

commented on the projects.  There were three factors the independent learners took away 

from this experience.  First, the teams challenged the other people on the team.  Second, 

the teams helped the individuals edit their designs to make them more marketable.  Third, 

the teams gave the individuals who heard their discussions, direction on how to handle an 

individual problem.  Following are three quotes from individual participants reflecting 

these observations. 

 (Lower Division / Individual / Participant #1) 
 The team allowed people to be more creative and challenged them to do more 
 than they were currently doing.  Teams are a good way to give people ideas and to 
 give them support.   
 
 (Lower Division / Individual / Participant #2) 
 The team may edit what has been designed and may make the design more 
 marketable so it turns out better than it was before.  
 

(Upper Division / Individual / Participant #14) 
 When I get stuck, I think of what I either heard or what someone has told me in   

the past.  I then try to think how the other person may think.  (I try to view the 
 project through another person’s eyes).  I recognize that if I look at it just through 

 my viewpoint my project may get stale. 
   

Team Members Perspectives 

 The team participants recognized there is a level of accountability to the team and 

to the project, the same as what there is to the customer.  Two (20%) of the team 

participants have already spoken about the three benefits of working on a team to a 

prospective employer.   Comments included in this discussion were, the expansion of 

their problem solving skills, development of personal flexibility when working in a 
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group, and the value of this experience and how it better prepared them for the work 

setting.  As one of the participants said, ―The better you work in a team the better you 

will be in a work environment‖.   

 The team members also discussed their belief and perception that working with 

other people helped them develop their personal creativity.  Team members stated the 

collaborative learning was an asset when developing their designs or doing their projects 

because they had someone else of whom they could ask an opinion.  Each of the 

participants saw these skills as an asset when employed in the work force.   

Confidence 

Five (50%) team participants have learned to question things more and now have 

―the confidence to question their team mates’ product‖.  Working with another team 

person has increased an awareness of their target market.  The following quote 

summarizes this thought. 

(Upper Division /Team / Participant #19) 
 I realize now that I have to think outside of my own tastes and recognize that what 
 I like may not be what someone else likes.  I learned that it is not just about what I 
 like, but what other people like.  This process has helped me to think about my 
 target market more. 
 
 Four (40%) of both the team and individual members discussed how their level of 

confidence has changed because of this study.  Points brought forward include the ability 

to use the design word verbiage more confidently, to have more confidence in their 

personal decisions, and the value of outside feedback.  The following quotes reflect these 

concepts.  The first person is an independent participant. 

 (Upper Division / Individual / Participant #13) 
 I will definitely remember the feedback.  I have learned how valuable feedback 
 really is and the importance of giving and receiving it.  Before when people 
 asked, ―Why did you do this?‖ I used to think immediately they do not like that.  
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 The intermittent feedback helped me to learn and understand the comments better 
 and helped me become more open to these changes and suggestions. 
 
The next two comments are from team members. 
 
 (Upper Division / Team / Participant #18) 
 If it was not a good design, by sitting down and looking at the design as a group, 
 we could identify what needed to be done differently to make the design stronger.  
 This process helped me to use the design word verbiage with more confidence 
 and with more frequency.   
 
 (Upper Division / Team / Participant #20) 
 This process helped me work with another person just because I was working on a 
 team.  They helped make my project better and gave me more confidence in my 
 decisions because they like what I do. 

 The ability of the students to successfully question each other was supported 

during the class observation process.  As the students worked together, their ability to 

question each other and talking over opposing ideas developed.  In turn, so did the 

student’s ability to communicate their personal opinions and viewpoints about their team 

member’s projects.  The students became more confident about their own work and they 

became more fluid in their ability to express their ideas. 

Summary of Theme Three 

 

 Table number six summarizes the data from the third theme; the impact of 

collaborative learning short and long term.  The similarities and differences between the 

independent learners and the team learners were discussed.  Several sub themes emerged 

from this theme, including communication skills, specific individual and team 

perspectives, and the impact on the participants’ confidence. 

 Result of the analysis reflected 95% of all participants believed there was a 

positive change in their level of personal communication skills.  This included 90% of the 

independent and 100% of the team learners noted the ability to listen better.  During the 

observational process it was noted the stronger the student’s academic foundation, the 
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stronger their communication skills were.  This meant the juniors and seniors (upper 

division students) were stronger in discussing the projects and articulating the design 

terminology than the freshmen and sophomores (the under division students).   

 Overall, the individuals participating in the study developed the following skills.  

The students were better able to express their personal idea or vision of the finished 

product, what it would look like, and more accurately discuss the aesthetic qualities of the 

design.  In addition the students developed the ability to constructively express their 

opinion when evaluating a team members’ design. 

 The collaborative learning experience also helped the individuals to develop the 

perspective they had on the final project.  The thoughts and viewpoints of the team 

members helped the individual team member to be more objective in the evaluation of 

their personal project.  It was observed the stronger the vision the individual had when 

the project began, the stronger they were in communicating this vision to their team.  In 

turn, the more success there was in the developing the final project. 

 Several reasons were noted why the communication skills changed during the 

collaboration process. The most prominent reason was the benefit from team members 

asking ―what if‖ and ―how‖ questions.  This process required the students to be more 

informed and in turn necessitated them to correctly use the design terminology.  The 

communication also encouraged the students to accurately discuss the aesthetics, 

functionality, and expressive qualities of the design being evaluated. 

 As the projects progressed, the student’s ability to question and communicate 

their personal opinion to another team member developed.  These observations helped the 

other individual team members develop their personal projects and increase the amount 

of mutual respect the team members had for each other while they were doing the project. 
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 Several team members noted they would have to work with people who they did 

not know or possibly did not like when they were in industry or the general work force.    

At the end of the study, 95% of the team members acknowledged several benefits in both 

giving and receiving feedback to other people, including becoming more open minded 

and the value of being able to improve their word choices.   

 The timing on when the communication took place appeared to affect the 

effectiveness of contact.  That is, the earlier in the class period the communication 

transpired the more effective the communiqué was.  In addition, as the deadline for the 

project got closer, the less willing the individual team members were to stop and consult.    

 Further analysis of the data established 40% of the treatment group (team members)  

and 30% of the control group (individuals) learned how to see something from another 

person’s viewpoint and developed their ability to look more critically at a design.   

  Working collaboratively, 50% of the team members believed they could 

contribute with greater confidence and were more effective in being able to question or 

analyze a design.  In addition, they were more self-assured in their personal decisions and 

expressed they recognized the value of obtaining outside feedback from another 

individual.   

 From a long term perspective, 20% of the team members said working with 

another person developed their personal flexibility and better prepared them for the work 

environment.   
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Table 6 
Summary of Data from Theme #3 

 

Theme #3 
  Impact of Collaborative 

Learning Short / Long Term 

Independent Learners  
(Control Group) for  

Upper and Lower Divisions 

Team Learners 
(Treatment Group) for Upper 

and Lower Divisions 
 
Communication Skills 

 
90% of participants viewed 
their communication skills had 
changed 
 

 
100% of participants viewed 
their communication skills had 
changed 

 Skills changed because 
participants listened and 
observed team members 
challenging each other 
 
Teams’ discussions made 

designs more marketable; 
Suggestions were converted to 
personal design problems  

Specific skill changes 
included: 
 Ability to communicate idea 

or skills better 
 Correct application of design 

terminology 
 Ability to discuss the 

design’s aesthetic qualities 
 Stronger articulation of 

personal design evaluation 
   

Reasons communication skills 
changed:        
 Opportunity to work with 

new people 
 Desire to sound informed by 

using design terminology 
 What if‖ and ―How‖ 

questions were asked 
 Communicating to other 

team members before the 
project began 

                           
Classroom observations: 
 The upper division students 

had stronger / 
communication skills 
compared to the lower 
division students 

 A clear finished vision of the 
garment resulted in greater 
communication success 

 The longer the group worked 
together the greater the 
mutual respect and the better 
the feedback within the 
group  

 Communication was best at 
the beginning of class & the  
                  (Table continues) 
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start of the semester 
 

Individual and Team 
Perspectives 

90% of individuals noted will 
work collaboratively with 
unfamiliar people  
 

100% of individuals noted will 
work collaboratively with 
unfamiliar people in work 
environment 
 
Recognized value of 
collaboration 
Factors impacting ability to 
work together: 
 Seeing other’s viewpoints 
 Amount of patience 
 Personal listening skills 
 Ability to compromise  
 Critical evaluation skills 

 Noted the value of open 
mindedness, constructive 
criticism, and word choices of 
team members 
 
 
Take away factors from 
observing teams: 
 Teams challenged other 

team members 
 Teams helped team 

members edit designs and 
increased marketability 

 Teams provided support 
and direction on individual 
team member’s designs 

Noted value of open 
mindedness, constructive 
criticism, word choices,  
expansion of problem solving 
skills, development of personal 
flexibility 
 
Better prepared them for work 
environment 
 
Could seek opinion of another 
team member 

  Became more aware of target 
market by using the 
collaborative process 
 

 
 
 
Confidence 
 

 
 
 
40% noted an increased 
confidence level in word 
verbiage, personal decisions, 
outside feedback; 
Consequently, could express 
ideas better 

50%  stated they increased 
questioning skills 
 
40%  noted an increased 
confidence level in their word 
verbiage, personal decisions, 
outside feedback;  
Consequently, could express 
ideas better 
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Theme #4:  Positive Aspects of Working with a Team Member 

 

 This theme focused on what the positive aspects were of working with a team 

member in a team learning relationship.  To provide a complete and comprehensive 

viewpoint, both the individual participants and the team participants were asked to 

respond to the question of what creates positive aspects of the team-learning relationship 

between the team members.  Again, the interviews, online journals, and the class 

observations provided the data for this question. 

Team Member’s Perspective 

 

 Of the ten team members 100% of them stated this was a positive experience.  

One team member stated she liked working in a team better than working independently.  

The following quote reflects her specific thoughts. 

 (Lower Division / Team / Participant #7) 
 I would never have partnered on my own.  I learned a lot by talking to someone 

that is different than me.  I am more open to ideas and more willing to ask 
questions.  I am more willing to listen to other people.  It works better when 
people (the teams) are different.  When I ask ―why‖ and my team person has to 

justify (the statement) it makes you explain.  Even though she may not like your 
things, she has to justify or explain why.  It is alright that she does not like your 
things, but she has to be able to articulate why. 

 
In a separate interview, the same team member commented, 

 (Lower Division / Team / Participant #7) 
 This was a good learning experience to work with someone else.  I would not 
 have done this if the class had not been structured this way. 
 

Factors Affecting the Teams Positive Attitude 

Listening Skills 

 There were three major factors influencing the positive attitude of the team.  The 

first factor was the teams listening skills.  Listening is a comment articulated by five 
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(50%) of the team members.  All of these individuals said this experience has helped 

them to listen better and they believe they would be able to transfer this skill.  The 

following are quotes expressing these observations. 

 (Lower Division / Team / Participant #8) 
 I believe that it is beneficial to work with someone who helps you to see what is 

 best for the design, my target market, and have broadened to being more open 
and willing to listen to each other’s ideas. 

 
 (Lower Division / Team / Participant #10) 
 Working with other students has helped me to look and listen to other people’s 

opinions.  I am better at communicating and getting more ideas and my being 
more receptive to these ideas.  I am more open to other people’s ideas and 

receptive to their thoughts.   
 

Respect for Team Members 

 Voiced by the students and observed during the observation process, the second 

factor affecting the positive team participation was the respect team members had for 

each other.  Each of the team members accepted the other individuals as part of the team 

and respected their viewpoint.  Since each of the teams was randomly selected, the 

students did not have a voice with whom they were going to work with.  This meant 

several personalities were integrated into each team.  The ground rules asked that each 

team member would be given an equal opportunity to speak.  Afterwards the rest of the 

group was allowed to ask questions or provide their comments.  Team members reflected 

the following information during the interviews. 

 (Lower Division / Team / Participant #6---second interview) 
 The team was always positive.  Even the negative comments were positively said 

saying what about this or what about that?  There was a general and mutual 
respect for each other.  The attitude was we are team members and we are going 
to help each other.   

 
(Lower Division / Team / Participant #6---third interview) 
The personality of the person helped the relationship.  Both team members 
wanted to help the other and were interested and vested in the final results of her 
team member’s projects. 
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 The continuing theme of respect for the team members continued in both the 

lower and upper divisions.  A specific example of this occurred in an upper division team 

when one of the team members was having a difficult time developing her garments 

understanding how to use the CAD equipment.  When the other team member realized 

this, she stopped her work and gave the team member who was having problems 

suggestions on how to correct the lines on the design she was working on.  She did not 

provide definite solutions, but did offer two possibilities which gave both team members 

the opportunity to discuss ―what if‖ solutions.  The attitude of the designers who helped 

was very encouraging and positive during the entire process. 

Team Set-Up 

 All ten (100%) of the team members liked the ground rules that were set up for 

the teams.  Under a traditional team set-up, the students are broken up into the selected 

size of team.  Each team is then given a specific project and the entire team cooperates on 

the project until the project is completed.  At each step of the way, the teams must agree 

or come to a consensus. 

 Under this team set-up, the students were randomly selected and grouped into 

separate teams.  Their instructions were to advise their other team members and guide 

them to create a garment or project that reflected strong aesthetic, functional, and 

expressive qualities.  The team members did not have to agree on one final design or 

product idea. 

 The set-up for this method constituted the third reason the teams had a positive 

relationship, as this method met the approval of each of the team members.  The 

participants liked they did not have to agree but just needed to provide insight to the 
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team.  This method gave the designer full autonomy on the finished design, which all of 

the designers felt very strong about.  As one team member stated, 

 (Lower Division / Team / Participant #8) 
 I like teams and have learned that there are people I can talk to that I would not 

have previously considered asking.  However, I do like being autonomous.  The 
team that I am currently working with gives me communication, listening skills, 
asked ―what if‖ and ―how‖ questions.  

 
 
Individual Perceptions on the Relationships between the Team Members 

The individual participants made several observations as they worked parallel 

with the team members.  Seven (70%) of the ten independent students stated working in a 

team appeared to be a positive event.  Specific observations include the positive and 

constructive communication the students working in teams had with each other.  The 

team members were very encouraging and the students on the teams seemed to benefit 

because these individuals received an increased number of ideas through their 

communication.  The individuals also believed the teams learned from and supported 

each other.  The following quotes come from individuals as they observed the teams 

working together. 

 (Upper Division / Team / Participant #5) 
 Yes, the teams were very positive.  They were very encouraging and positive.  

The communication was always done in a constructive way.  The relationships 
seemed to be good.  The girls that I knew, the team relationship helped them a lot 
because they got different ideas and learned from each other and helped each 
other. 

 Two (20%) of the independent students believe it would have been easier if they 

had worked in a team because the discussions would have given them more insight in 

making their designs successful.  The independent participants also noted it would be 

easier to get help if a problem occurred during the evening or on the weekend, since the 

team member would be familiar with the design being worked on.   
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Summary of Theme Four 

 

 Table number seven summarizes the data from the fourth theme and research 

question number four which focused on the positive aspects of working with a team 

member in a team learning relationship. There were three main factors that positively 

affected the attitude of the team.   

 The first was the quality and the level of listening skills from the team members.  

The second dealt with the amount of respect the team members had for each other.   The 

last component dealt with how the individual students perceived the way the teams were 

orchestrated or arranged.  All of the data was collected from the face-to-face interviews, 

classroom observations, and the online journals.   

 All ten of the team members or 100% of the treatment group declared it was a 

positive experience to work in a team and noted the value when a team member has to 

justify a statement by providing an explanation.  One person declared she would not have 

partnered with another person on her own, but was glad a partnership did occur.  The 

development of and the appreciation for acquiring and using good listening skills was 

noted by half (50%) of the team members.  Specific benefits included the team members 

being able to transfer their listening skills, and how they could broaden these skills so 

there was an expansion to being more open and willing to listen to another person’s point 

of view.   

 Since the teams from the treatment groups were randomly selected, there was an 

incubation time where the students needed to get to know and understand the other 

person’s creative thinking process, and the how that individual could apply these 

thoughts to their own design problem.  During this initial communication, each of the 

team members was each given the opportunity to speak while the remaining team 
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members listened.  This required listening time encouraged the team members to become 

more actively vested in understanding the other team member’s idea.   

    The required listening time also helped the individuals in each of the teams to 

judge the quality of their own design when ―what if‖ solutions were discussed with each 

other.  Several team members noted the positive word verbiage used during these 

discussions. 

Table 7 
Summary of Data from Theme #4 

 

Theme #4 
Positive Aspects of 

Working with a Team 
Member 

Independent Learners 
(Control Group) for 

Upper and Lower Divisions 

Team Learners 
(Treatment Group) for 

Upper and Lower Divisions 

 
Perspectives 

 
70% noted teams worked 
together well;  

 
100% - working in a team 
was positive experience 

 Communication was 
constructive, positive and 
encouraging 
 

Participants noted the value 
in  justifying a statement 

Factors affecting the teams 
positive attitude: 

 Listening skills 
 Respect for team 

members 
 Team set-up 

 50% perceived this 
experience  increased their 
listening skills 
 
Respect for team members 
was constant and consistent 

   

  
 
 
 
 

100% of team members 
liked set-up - where team 
members needed to listen, 
guide, confer, and advise but 
designer had full autonomy 
to accept the final product  
 

 

 

 The team set-up used in this study provided a foundation for each of the team 

members to give insight to the design problem as they each collaborated on a specific 

idea.  All of the team members liked the autonomy of being able to make their own final 
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decisions about their personal design, but they also liked having a stable group of 

individuals with whom they could count on to consult.  

 A total of 70% of the students who worked individually believed the relationship 

between the team members was positive and included constructive communication.   

They saw the team members as encouraging and supportive of each other.   The individual  

students believed each team member received several ideas which helped develop their 

final design.  It was noted by 20% of the independent students, it would have been easier 

if they had worked in a team because it would have given them more insight and 

direction with their designs.  

Theme #5:  Negative Aspects of Working with a Team Member 

 The impact of the collaborative learning experience and how it may negatively 

affect the team learning relationship between the team members was the focus of theme 

number five.  Both the individual and the team participants were asked to respond to the 

question on what creates negative aspects of the team-learning relationship between the 

team members and be as specific as possible in their response.  The response of the 

treatment group or the team members will be presented first.  This will be followed by 

the responses from the control group or the individual participants. 

Team Member Perspectives 

Time Commitment 

 Working with another person can be a challenge especially if you are not used to 

it.  The question dealt with in this theme was to identify if there were any negative 

aspects of the team learning relationship between the team members.  The strongest and 

most consistent comment from the students was the amount of time it took for the teams 
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to discuss the designs during class.  Of the ten participants eight (80%) commented on 

time.  One (12%) of the eight students who commented said the amount of time it took to 

do the team learning was fine.   

 Concerns on the amount of time talking to their team member seemed to be 

especially noted during the first project and was specifically noted by two (40%) of the 

five upper division students participating in a team.  It was their belief if they took time 

out for discussion there would not be enough time to complete the project.  Of the eight 

students reflecting on this point, five (62%) commented during the first project.  In 

second project this number had dropped down to two (25%).  During the third project, no 

comment was made about time concerns.  During the classroom observations it was 

noted, when the students worked together as a team they seemed to make quicker, more 

concrete decisions, and could move ahead faster.  This observation would support the 

drop in students commenting on this concern.   

 The reasons for the initial concerns generally centered about the unfamiliarity of 

the student participating in a team situation, to concerns if the group talks too long it will 

take away from class time.  As one student stated, 

 (Lower Division / Team / Participant #10) 
 Being on a team is different for me, as I am not use to asking others for their 
 opinions when it comes to designing my own clothes or sketches.  This should be 
 an informative experience for me! 
 
 As the students became more familiar with the collaboration process they 

commented it wasn’t particularly difficult, it just took a little more class time than 

initially expected.  However, as one student stated, ―It just took some time out of class, 

which was a little bit hindering at the moment, but seemed useful later on‖. 

 The challenges of working with another person were noted by five (50%) of the 

ten participants in the online entries and during the interviews.  These challenges 
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included, trying to think of questions for the other person, stopping work to consult, and 

critiquing someone else’s work when focused on something else, which in turn would 

cause the team member to lose her train of thought.  Of the two (20%) people mentioning 

the latter problem, both said they learned to have questions ready to discuss before their 

partners got there so neither their partner’s time or their personal time was wasted. 

 Finally, as was noted by one of the team participants, ―The groups concentrated 

on utilizing the consulting time more efficiently and not linger‖. 

 It was also mentioned by one of the students participating in a team, consulting 

with one another became even more difficult as a deadline approached.  While this 

person believed it was worth the time invested, it was harder because of the time crunch 

everyone faced.  The following quote from one student shares this perspective the best, 

―They help you to think differently than what you are thinking‖.  Converse to this 

thinking, one student got frustrated when the team had to consult with each other because 

she was not moving as fast and consequently felt bad she was holding up the group.    

 During the class observation process, it was observed when the meetings between 

the students were kept short (four to five minutes per item being evaluated) the students 

were more willing to take a moment to give feedback to their fellow team member. It was 

further noted the closer the deadline, the less welcoming the team member was to take 

time to talk to the other members of their team.  However, when asked to give feedback 

to the other students, they were polite but the conversations were kept short and the 

students did not seem as relaxed.  In other words, as the deadline grew nearer so did the 

amount of tension in the classroom.   
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Lack of Familiarity with Team Members 

An additional point brought forth by two (20%) of the ten students participating in 

a team, included the difficulty in consulting with someone if you did not know that 

person.  This comment was expressed early on in only the first project and was not 

mentioned in subsequent projects. During the observation process, it was noted the 

willingness of a student to work in a team appeared to be personality dependent.  That is, 

some personalities are not used to working together and would prefer to work alone.   

However, once the team members became more familiar with each other, this difficulty 

became less of an issue.  

 These same individuals commented they liked the way the consulting was set up 

for this project because it was only necessary to provide insight to the team member, not 

to have everyone reach an agreement as team mates.  However, as noted by another 

student, this structure did not give the opportunity to work through any conflicts they 

may encounter as a team.   

 Early on in the first project, it was noted by one (10%) of the ten students she 

could only respond well to her friends.  During the observation process, her responses 

were cautious when she was asked her opinion, and she did not seem to take input from 

the other students unless this input was her idea and she would seek it out.  This 

individual had a great deal of confidence and seemed to work well on her own.  This 

individual was much more absorbed in the task and was much more willing to take a risk.  

 As the second and third projects evolved, the student’s ability to work 

collaboratively increased; however, while it did not appear she was at full participation 

with the team concept, there was a definite willingness to work with the other team 

member(s) when requested.  This behavior may suggest the more confident individuals 
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may not be as team dependent and are higher risk takers, but are willing to contribute and 

be a team player when needed. 

Independent Perspectives 

Working Independently and Time Commitment 

 The most significant negative perspective the students who worked independently 

discussed was the amount of time it would take to consult with the other students.  

Additional perspectives identified were, the ability to stay focused and not getting 

distracted, being more productive during class, and not needing to adjust their personal 

schedule.  As one student stated, ―If I had been working with a person, I would not have 

been as fast‖.  Quoting another student, ―This week was very busy for me and working 

with someone else would have made the process go longer‖.  There were three lower 

division students and three upper division students expressing these perspectives, for a 

total of six students (60%).   All of the six students expressed this opinion during project 

one.  In project two, three (30%) students took the same position but only two (20%) 

expressed this perspective during project three.   

 One student (10%) took the reverse position concerning time during project three.  

As the end of the semester became closer and the deadlines closed in, the mental position 

of working with someone else changed.  The following is a quote from this student. 

 (Lower Division / Individual / Participant #3) 
 Right now in class I am sort of getting discouraged.  This is such a hectic time of 

the year and the final project is being rushed.  We ran out of time and now we are 
trying to cram it in and it is stressing me out.  I think it would be nice to be in a 
team right now.  The teams have someone to help them be reminded of what they 
 need to do and sort of keep them on top of things. 
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Summary for Theme Five 

 The fifth theme generated from this study discussed any negative aspects of 

working as a team member from both a team member and from an individual perspective.  

All of the above data was collected from the face-to-face interviews, classroom 

observations, and online journal entries and are summarized in table number eight. 

 The overriding concern from eight of the ten or 62% of the students on the teams 

was the amount of time it would take to work collaboratively together.  The student’s 

concern, expressed only during the first project, was if time was taken out for discussion 

there would not be enough time to complete the project.  The classroom observations 

suggested when the students worked together as a team they seemed to make quicker, 

more concrete decisions and could move ahead faster.  As the students moved from 

project one to project two this percentage went down to 25%, and by the third project no 

concerns were made about the time concerns.    

 Several suggestions were made to help eliminate or reduce this problem.  First, 

keep the meeting times short.  The consensus was generally three to five minutes per item 

evaluated is a good time frame to use for each feedback and collaboration session.  

Second, help reduce the student’s stress level by encouraging the students to have their 

questions ready when the team begins their collaboration.  Third, have the team 

collaborations earlier in the semester or in the project.   It was observed this approach 

would allow the students to have ample time to apply the information and suggestions 

presented to them during the team discussions.  It was also noted during the classroom 

observations, the groups using this approach used their time more efficiently.  As one 

participant noted, ―The groups concentrated on utilizing the consulting time more 

efficiently and not linger‖. 
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 The next concern, shared by 50% of the team members, focused on not knowing 

the team member with whom they would be working or lack of familiarity.  Several 

related problems resulted from this concern.  These challenges included first, trying to 

think of questions for the other person; second, stopping work to consult; and third, 

needing to critique someone else’s work when they were focusing on something else.  

This caused the team member to lose her train of thought.    

Table 8 
Summary of Data from Theme #5 

 

Theme #5 
Negative Aspects of Working 

with a Team Member 

Independent Learners 
(Control Group) for  

Upper and Lower Divisions 

Team Learners  
(Treatment Group) for  

Upper and Lower Divisions 
 
Time Commitment 

 
Engage collaboration time at 
a predestinated time 
 
 
 
Allow enough time between 
events so a team members 
can catch up if behind 
  

 
Concerns started out strong 
but diminished;  Project I 
(62%), Project II (25%), 
Project III (none noted) 
 
Challenges of working with 
another person: 

 Stopping work 
 Loosing train of 

thought 
 Critiquing someone 

else’s work 
 Timing of when to 

discuss 
 What questions to ask 

 
Suggestions: 

 Keep meeting times to 
four to five minutes / 
person 

 Collaborate early in 
class / semester 

 Students come 
prepared with 
questions 
       (Table Continues) 
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Lack of Familiarity with 
Team Members 

 Higher confidence - less 
dependent/ took more risks 
 
Difficult at first.  Diminished 
as team member familiarity 
grew 

 

 Students made several suggestions to reduce these problems.  First, the students 

stated they learned to have their questions ready to ask their team members so neither 

their time nor their partner’s time were wasted.  Interestingly, it was observed, once the 

team members got to know each other more, this concern became less of an issue.   

 A total of six (60%) of the ten independent students also identified the primary 

concern of working with another person would be the amount of time it took to 

collaborate.  Additional associated concerns of working with another person focused on 

the student’s ability to stay focused and being productive in class.   

 The lack of familiarity when working with the team members was mentioned only 

by the team learners.  Again, during the first project, working with new people was 

difficult at first, but diminished as the team members became more familiar with each 

other.  The more confident team members worked less with the other team members and 

appeared to be higher risk takers. 

Theme #6:  Team Learning and the Final Product 

 

 The general research question number six addresses how designers perceive their 

designed product was affected by the elements of the social environment.  The category 

of social environment was broken down and will be discussed in three separate parts, i.e. 

team learning (theme number six), classroom environment (theme number seven), and 

the involvement of the other students (theme number eight).  Each of the components will 
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reflect on both the team and the independent participants using the online entries, 

responses from the interviews, and from the classroom observations. 

Team Participants 

Support System 

 The most significant points brought out by the team members included the 

broadening of their personal thinking, developing stronger communication skills, and the 

team supporting the decisions the individuals personally had to make.  Seven (70%) of 

the ten team members mentioned several times having a team member helped them to see 

a new perspective.  Quotes from three different team members reflect the above points.  

 (Lower Division / Team / Participant #7) 
 My partner was positive yet challenged the ideas that I came up with.  It was 
 really good and interesting. 
 
 (Upper Division / Team / Participant #19) 
 Since being on a team my creative ability has improved.  For example, I now see 

a bigger picture than I did before.  I look at the entire line and not just one 
garment.  Working in a team helps me to see things from their viewpoint.  Even 
though I may not agree with what they are saying, I do listen to what their 
viewpoint is and tuck that comment away in the back of my mind and may refer 
to it at a later time.  I think more of my target market and getting other people’s 

ideas helps me to keep my target market more in mind. 
 
 (Upper Division / Team / Participant #20) 
 My communication skills have developed because of the team process.  I have to 
 clearly  converse with people about my ideas, whether I know them or not.  It is a 
 good professional enrichment to work with other people. 
 
 In addition to broadening their personal perspectives, the same seven team 

members spoke on how working as a team improved their communication and listening 

skills, and increased their ability to give constructive criticism.  An upper division 

participant shared the following thought during her interview.  ―My mindset has become 

a little less stringent than it was before I started to work with another team member‖.  
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 Included in the increased communication skills was the ability to transfer these 

skills to other situations and the ability use and apply the correct fashion terminology.  

One particular team participant felt strongly about this fact, mentioning it in both the 

second and in the third interview.  The following is a quote from this individual giving 

more detail on the development of her articulation skills because of the team learning 

experience. 

(Lower Division / Team / Participant #7) 
 Before, when I learned the terms, I never understood them.  But because I was on 

a team  it forced me to actually use them because I had to communicate my 
thought clearly to another person. In addition, thinking through my teammates 
designs helped me to think about my own designs as well.  My design came out 
stronger because I had a team person to work with.  When I thought about hers I 
also gave more thought to mine which I would not have done had I been working 
alone. 

 
 Five (50%) of the ten team participants spoke of the increased confidence they 

gained because of the team learning experience.  Each one of them believed because they 

worked directly with another person the end product produced was stronger and without 

the other team person the finished product would have been of a lower quality.  As one 

team participant stated,  

 (Lower Division / Team / Participant #9) 
 I feel more creative because of the team.  They encouraged me a lot.  This 
 encouragement helped me to believe that it was o.k. for me to step out.    
 
Another team person said,  
 
 (Lower Division / Team / Participant #10) 
 As I work with my team member, I started to rely on her more to get ideas.  I 
 would like to continue working in teams in a design class because I can get more 
 than one opinion. 

 These same five team members spoke of how their thinking has changed.  The 

thought of ―what if‖ comes more readily to their mind and has helped them to not be as 

self-limiting in their personal thinking.  The following quote perhaps best summarizes the 
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benefit of having a team member to work with and provides an overview on the affect the 

team learning experience had on one specific individual.   

(Upper Division / Team / Participant #20) 
 What took me one hour to do, required three hours of my friend’s time.  She was 

 working independently and did not have a team member to comment on her 
 projects.  She had to think things through by herself or talk to the instructor more. 
 

Grading 

 Four (40%) of the ten team participants believed the team learning process should 

be a non-graded event.  Noted was the process of feeding off of another peer, and each 

participant made a point to distinguish the difference between listening to their team mate 

and the instructor.   

 Students leaned to receiving feedback from their team members.  The belief was 

since the team members are the same age, they are more on their same level.  The 

students also believed the team member would be more apt to know their personal style 

and stated knowing what the person’s style was like would be helpful.  The following 

team members shared their thoughts supporting this position.   

 (Lower Division / Team / Participant #7—first interview) 
 The team learning experience helps you expand and grow and this can give you a  

new perspective on things.  The teacher can give you knowledge and the team 
person can help you think in a different way from the teacher.  You feel freer or 
less threatened when talking to the team member, more so than the teacher.  You 
can ask the team member ―why‖ and you do not feel that you are able to ask the 

teacher that as much.  
 
 (Lower Division / Team / Participant #7—second interview) 

I like that the process is not graded.  The information I have received in the team 
learning process was from my peer.  If this same information came from the 
teacher, because they  have a background, when they tell you something it is more 
concrete and seems more final.  When I talk to my team member there seems to 
be more flexibility on what can be said and the decisions that I can make.  There 
is more freedom when I am talking to my team member and I feel that I can say 
what I want and it does not limit my thoughts or my creativity.   
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 (Upper Division / Team / Participant #20) 
 If it (the team process) was graded, when the information comes from the teacher 

I would feel I would have to change my idea to help my grade.  When I hear it 
from my team  member, I feel I have more flexibility to accept the idea or not.  I 
am also more open to  accepting the idea because the process is non-graded.  I feel 
freer to say more.  I have learned to give more constructive criticism to another 
person.  

 
 Two (20%) of the ten students commented they would like to see the team 

learning process graded.  One individual did not elaborate on this position.  The second 

individual had two conflicting thoughts.  First she believed people may participate more 

by grading this process.  The second thought was if the process was graded, the 

participants may not take it to heart and may not learn as much.   

Team Assignment, Number in the Team, and Inclusion in a Regular Classroom 

 The majority (60%) of the team members believed the teams should be assigned 

rather than having the students pick their own teams.  They believed this was more 

realistic and reflective of the true work environment.  Four (40%) of the team members 

liked the same team for the entire semester.  As the teams got to know each other the 

communication between each of the team members became stronger and more productive 

resulting in more effective projects.  Following is an expression of one person’s 

viewpoint on this topic. 

 (Lower Division / Team / Participant #6) 
 Working with a team helps you see the big picture, but yet helps you focus on the 

best decisions possible for your projects.  The teams’ comments increase in value 

as you go through the projects.  Team members do not get more dependent on 
each other, but more appreciative on the outside view. 

 
 The team members were split on how many individuals should be placed in a 

team.  Those that were in a team of two enjoyed this format because there was more time 

for input and feedback with each other during the consultation time.  The teams that had 

three individuals liked this size of group.  They commented with three there were more 
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ideas shared and there could not be a tie.  The following quote is from an individual who 

functioned in the team of three. 

 (Lower Division / Team / Participant #8) 
 I like the team of three because there is more to offer each other when looking at 
 the project.  I am more apt to get a different opinion and this helps me to really 
 evaluate the project.  I believe that three people will help give more ―sparks‖. 
 
 During the observational process, an odd number in the group seemed to be 

beneficial when a decision had to be made as there was no way a tie could occur.  

Conversely, the larger group seemed to be more of an irritant because when there were 

more people to work with, more time was needed for the team consultation time.  

 Seven of the ten (70%) team participants stated they believed including teams in 

the design classroom would be a positive and educational tool.  There were two benefits 

most noted.  The first benefit was having a specific person the individual could speak 

with when a problem arose.  The ability to consult with someone else would give more 

support to the individual’s ability to analyze and develop their problem solving skills.  

 The second benefit focused on the familiarity the individuals had with each other.   

They believed it would be easier to share viewpoints and opinions, thus helping the 

individuals to develop their personal thinking and did not require the student to re-learn 

the people from the team.  It was also noted by one individual that changing groups 

would be a good experience because exposure to other people’s ideas and opinions can 

help them grow and think in different ways. 

Individual Participants 

Support System 

 The dominant point from the individual learners was how not being in a team 

affected the way they worked and where they went for help.  Seven (70%) of the ten 
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individuals stated they could see the positive benefits of working in a team.  Their 

viewpoints included, teams can help you expand your ideas, give constructive feedback, 

develop your personal expressive creativity, help you produce better designs, and better 

prepare you for the work environment. The following quote reflects how one student 

perceives the team students impact the learning process. 

 (Lower Division / Individual / Participant #1) 
 Teams are going well but the independent students are struggling.  I listen to the 
 other students and am more reflective on what they have done.  I asked myself the 
 other day after hearing the teams what can I do to make this project better.   
 
 Two individuals (20%) said they would push themselves more and would take 

more risks if they had been in a team because the group would be there as a support.  One 

of the two individuals just mentioned, felt so strongly about this position, she mentioned 

it in both the first and again in the third interview.  Following is a quote from this 

individual. 

 (Lower Division / Individual / Participant #3) 
 I liked the team, even though I was an individual.  At first I did not think I would 

like the teams because I thought they would just try to influence me.  But the team 
members input helped each of the other team members and I can see that their 
help made the designs stronger.  From the team members that I observed, I could 
see how being on a team helped each of the team members.   

 
 An upper division student recognized the benefit of working on a team and noted 

the personal insight which could be obtained.  She went on to say some students did have 

a hard time with it at first because they were not used to it.  When she applied the team 

concept to other design classes (asking each other questions) she saw the people got on 

track quicker. 

 One independent student was concerned when an individual worked with a team, 

that person would be influenced by other people’s ideas.  This could result in everyone 

using the same idea.  However, nine (90%) of the ten students working independently 
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voiced they looked to outside support for help with the creativity and problem solving.  

As was noted by one individual, even though she was not in a group, when she talked to 

people she was more apt to use the elements and principles of design and the discussions 

enhanced her aesthetic objectivity.   

 Eight (80%) of the ten students believed that it was beneficial to bounce ideas off 

of each other and could see the benefits of working in a team environment.  However, 

five (50%) also thought it was helpful for the individual to formulate their own ideas 

before pursing ideas from other sources.  In addition, six (60%) of the ten individuals 

stressed the importance of the designer being able to maintain their personal autonomy 

during the design process.  Following are quotes from two of the individuals expressing 

their personal opinion on this point. 

 (Upper Division / Individual / Participant #3) 
 I would like to work in a team environment, independently.  To be creative you 

do need your space but if you have a group to show what you have done, get their 
reactions and then allow you time to go back and work on it, again independently.  
I like the freedom as an independent person to have the control over what you 
like.  Even if your team has input, you (the designer) have the final say so.  
Having group members to give you that optimism also helps. 

 
 (Upper Division / Individual / Participant #15) 
 I think it is good that everyone comes up with their own idea initially and then 

they check with their team.  This way their own individuality is honored, but they 
can get impute and feedback from other people which can validate their ideas or 
help expand the ideas that they already have come up with.  It is good to bounce 
ideas off of each other.  It is a good balance. 

 

Grading 

 

 Eight of the 10 independent students responded on whether the team learning 

process should be graded.  Two (25%) of the eight students stated the process should be 

graded, with one student qualifying their position by saying it should start out as graded 

especially if the teams were not as involved.  The other individual stated she might work 
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harder if the process was graded.  The remaining six (75%) of the eight students, all 

believed the team learning process should not be graded, especially if the feedback comes 

from the peers.  As with the team members, the individual participants made a distinction 

between obtaining feedback from a peer and receiving feedback from the instructor.  The 

following quote perhaps best sums it up. 

 (Upper Division / Individual / Participant #14) 
 Whether the questions come from the teachers or your peers, it is essentially the 
 same thing.  With the teacher you focus more on the grade, whereas when 
 working with your peers it is more about how creative I can make it and how I 
 can make it better.  As a student you do not feel as inhibited when talking to your 
 peers in comparison to when you are talking to your teacher.   
 
 The students taking the position the team learning process should not be graded 

included the following additional points.  They believed being graded on this activity 

would be self-restricting.  If the activity was not graded the ideas would be freer flowing, 

people would not feel as limited to express their opinion, and the creativity would be 

stronger when you talk to your peers because you feel less threatened and think about 

creativity first.  When you talk to your teacher, you think about the grade first.  Two 

students mentioned if the process were graded when people talk they have something to 

contribute, they are not just talking because they have to. 

Team Assignment, Number in the Team, and Inclusion in a Regular Classroom 

Four (40%) of the ten individual participants took the position the instructor 

should pick the teams.  It was noted, when students pick their own groups, sometimes 

they pick their friends and sometimes their friends do not give them the ―truth‖.   One 

(10%) of the independent students believed it would be helpful if the people picked their 

own teams.  She stated if she was with people she did not know she would be less likely 

to speak her mind.   
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 The opinions on the number of team members which should be included in each 

group varied.  Some of the team members noted a two member team limited the feedback 

the individuals received.    One (10%) of the individual students stated it would be easier 

to find a middle ground when the team did not agree if the team consisted of an odd 

number.  No other independent students provided an opinion. The classroom observations 

indicated the dialogue was richer when the teams consisted of three participants.   

 Six (60%) students stated including teams in the classroom would be fine if it was 

voluntary for the individuals to participate in the team.  The following thoughts from one  

individual, expands on this reflection. 

 (Upper Division / Individual / Participant #15) 
 I could see teams used in the beginning classes so you could learn the basics the 
 classes should be independent.  But in the more advanced classes, it would 
 be good to have a partner.   
 
 These students felt it would work to include teams in the classroom if the designer 

still had creative control.   One (10%) of the independent participants believed it would 

be beneficial to switch the groups in the classroom around thus providing the opportunity 

to work with other people.  One (10%) independent student did not see there would be 

much change if the design classes had teams. 

Summary of Theme Six 

 Table number nine summarizes the data from the sixth theme, negative aspects of 

working with a team member.  The similarities and differences between the independent 

learners and the team learners were reviewed.  Five different sub-themes emerged, 

including the benefits of using a team as a support system, if the team work should be 

graded, the method of selecting the teams, the number in the team, and the inclusion of 

team work in the design classroom.  A summary of these perspectives follow.    
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 For 70% of the treatment group (team members) working with another person 

broadened the individual’s personal thinking, helped them to see their designs from a new 

perspective, and developed their communication skills.  Through this process, several of 

the team members shared they were able to look at their design and think more of their 

target market.  As noted by the participants, because of working with another team 

member, they were able to see a bigger picture.  That is, they could look at the entire line 

they produced and not just one garment.  It was further acknowledged by this group that 

even though they may not use the ideas their team member gave them for that particular 

design, the concept was tucked away and referred to later.  The students were positive 

about this experience and stated several times the collaborative effort helped them to see 

their design from another viewpoint. 

 The development of the participant’s listening and communication skills and 

increased ability to give constructive criticism was also noted.  The participant’s 

communication development assisted the student in her ability to transfer these skills to 

other academic situations and increased her ability to use and apply the correct fashion 

terminology.   

 Working with a team increased the level of confidence for 50% of the 

participants.  The individuals spoke positively about and the importance of having other 

people support the decisions the individuals had to make during the design process.  One 

team participant spoke about the positive encouragement and because of her team 

experience, she felt more creative.  Word choices, such as ―what if‖ help the participant 

to think with more flexibility and a heightened awareness of the possibilities making their 

personal thinking not as self limiting.   
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In speaking with the ten students from the control group (individual participants) 

70% were positive about the benefits for working in a team.  Working in a parallel 

fashion with the team members, the individual participants saw the teams could help 

expend ideas, give constructive feedback, develop the participant’s personal expressive 

creativity, helped produce better designs, and better prepare the individual for the work 

environment. 

 A total of 20% of the individuals from the control group said they would push 

themselves more and would have taken more risks if they had also been a part of a team.  

One participant mentioned in the first and again in the third interview, she would have 

liked to have been a team member.  As noted in the interview, she saw the designs of the 

team members became stronger after the team member’s input. 

 Eight or 80% of the ten individual participants believed it was helpful to have 

another person to bounce their ideas off of.  Half (50%) of the students working 

independently believed it was helpful for the individual to formulate their own ideas 

before pursing ideas from other sources and 60% stressed the importance of the designer 

being able to maintain their personal autonomy during the design process.  In other 

words, each designer needs to initially come up with their own design before presenting 

the idea before their team.   

 When presented with the choice of making the team interactions graded or not 

graded, 40% of the respondents believed the process should not be graded.  In addition, 

the students leaned more toward receiving feedback from their team members and less 

from their instructor for several reasons.  First, the participants believed there would be 

more flexibility to accept the idea; second, it is easier to question what the team member 
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tells you and less so when the instructor comments; and third, it is less threatening to 

speak to a team member than to the teacher.   

A total of 75% of the independent participants did not believe the team learning 

experience should be graded.  Just as with the team members, these individuals believed 

when the feedback came from the peer, they did not feel as inhibited and were more 

focused on how creative they could make the design and how it could be made better.  In 

comparison, when the feedback comes from your instructor, there is a stronger focus on 

the grade.  The independent students also believed having the team learning experience 

graded would be self-restricting.  In addition, the ideas would be freer flowing, people 

would not feel as limited to express their opinion, and the creativity is stronger when you 

talk to your peers because you feel less threatened and think about creativity first. 

 Six (60%) of the team members believe teams should be assigned rather than 

having the team members pick their own team.  This reason dominated as this method 

was more reflective and realistic of the true work environment.  Forty (40%) of the team 

members liked the having the same team for the entire semester for different reasons.  

First, this allowed enough time for the teams to get to know each other, making it easier 

to work together; and second, it helped the communication between each of the team 

members became stronger and more productive, which resulted in more effective 

projects.   

The treatment groups were split on how large the teams should be.  The team with 

two participants believed a group size of two was best because there was more time for 

input and feedback with each other during the consultation time.  The teams which had 

three individuals liked this size of group.  They commented with three there were more 

ideas shared and there could not be a tie.  One participant went on to say that there was  
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Table #9 
Summary of Data from Theme #6 

 

Theme #6 
Team Learning and  
the Final Product 

Independent Learners 
(Control Group) for  

Upper and Lower Divisions 

Team Learners  
(Treatment Group) for  

Upper and Lower Divisions 
 

 
Support System 

 
70% - positive benefits of working 
on a team 
 

 
70% - acquired new perspectives 
from team 

 Benefits of a team: 
 Expand personal ideas 
 Give constructive feedback 
 Facilitate the development of 

personal creativity  
 Help produce better designs 

 
 Better prepare participant for the 

work environment 
 Ability to share ideas 
 
 
 
 
 
Concerns: 
 Designs may look similar 
Note:  90% asked for outside 
guidance 
 60% - expressed ability to 

maintain autonomy 
 

Benefits of support system: 
 Increased communication skills 

and listening skills 
 Broadened personal thinking 
 Improved ability to give               

constructive criticism 
 Ability to use and apply fashion 

terminology 
 Increased transference of skills 

to new situations 
 Less self-limiting in personal 

thinking 
 Support of personal design   
decisions   
       

Grading 75%  believed team work should 
non-graded 

40% believed team work should be 
non-graded 
 

Team Assignment 40% - teams should be selected by 
instructor 

60% - teams should be selected by 
instructor 

  40% - teams should be the same for 
entire semester 
 

Number in Team 10% stated there should be three in 
each team 

Teams were split on number in the 
group. 

  o Observational process 
noted three was best 

 
Inclusion in the Classroom 60% agreed - inclusion of teams in 

the classroom would be fine, if 
designer maintained creative 
control 

70%  agreed - inclusion of teams in 
the classroom is a strong 
educational tool 
 

 
 
 
 

 
 
 

Benefits: 
 Can consult with others 
 Can develop personal thinking 
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more to offer each other when the group size was larger.  It was noted during the 

observational process an odd number in the group seemed to be beneficial when a 

decision had to be made as there was no way a tie could occur.  Conversely, the larger 

group seemed to be more of an irritant because with more people, more time was needed 

for the team consultation time. 

A total of 70% of the team participants believed including the team concept in the 

design classroom would be a positive and educational tool.  Two reasons were identified 

by these team members.  First, formulating a team to work with would provide a specific 

person the individual could speak with when a problem arose.  Second, the ability to 

consult with someone else would give more support to the individual’s ability to analyze 

and develop their problem solving skills.  This benefit focused on the familiarity the 

individuals had with each other.  Third, the team member believed it would be easier to 

share their viewpoints, opinions, and to help them develop their personal thinking. 

Similar to the perspective the team members had, 40% of the independent participants 

believed the instructor should pick the teams.  The participants were concerned by 

picking their own team member the participant may pick her friends, who may not be 

completely honest.  Six (60%) of the independent participants believed including teams 

in a classroom situation would be a good fit, as long as participation was voluntary.   

Theme #7:  Classroom Environment and the Final Product 

 The second part of the social environment theme discusses how the classroom 

environment affects the final products which the individuals produce.  The independent 

and the team participants both identified two major points impacting the classroom 

environment.  The first point addresses challenges which reduced or prevented the 

development of their personal creativity, i.e. the promptness of the feedback.  The second 
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point discusses the specific impact the working environment had on the classroom and its 

atmosphere. These factors included the size of the class, the amount of stress present in 

the classroom, and the examples of previous students’ work.    

Teams and the Challenges on Reducing or Preventing Creativity 

Feedback – from the Team and Independent Participants 

 The most often identified factor which reduced or prevented the development of 

the participant’s creativity was the promptness of the feedback.  Nine (90%) of the ten 

team participants said they liked having more frequent and complete feedback. The 

students said it did not matter whether the feedback came from a team member or the 

instructor; feedback in general helped them to stay focused and developed their thinking.  

The feedback also helped the students to reaffirm their thinking process and they 

developed more confidence in their decisions.    

Nine (90%) of the ten participants said, when feedback was given as they went 

through the project they were able to make changes to the project, thus making the 

finished project stronger.  The following quotes reflect this position.   

(Upper Division / Team / Participant #16) 
The feedback that I would get, either from my team or from the instructor would 
be more helpful to get as I went along.  This also helped me to feel good about 
what I was doing.   
 
(Upper Division / Team / Participant #19) 
If this feedback had come sooner, I would have improved my design.  I like the 
feedback as I go along. 
 
(Upper Division / Team / Participant #20) 
Even though it may take time to change it (the project), I am happier to do it to 
get a better grade and have a better finished project.   
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Feedback – From the Instructor 

Six (66%) of the nine responding team members made a specific comment about 

receiving feedback from the instructor as the project progressed, even though they were 

working with a team.  Again, the consensus was, getting the instructor’s comments earlier 

would have been a support to producing a successful, well-designed and executed project.  

The following quotes reflect the students’ mentality. 

(Lower Division / Team / Participant #6) 
If the feedback had happened earlier, not from the team but from the instructors, I 
would have had the information prior and this would have developed my thoughts 
and I believe helped to evaluate early on how to improve my project. 
 
(Upper Division / Team / Participant #18) 
Feedback that would have come back sooner would have helped me.  Even 
though they (the instructors) did comment on it, I did not understand the weight of 
the comments until after the final design was done.  The teacher needed to make 
sure she strongly communicates this information.  Perhaps one way to approach 
this is to ask more questions or help me come up with additional ideas.   
 
How the instructor and the team provided this input also raised comments.  One 

student noticed when her team members asked more ―what if‖ and ―how‖ questions it 

gave her new and different ideas.  She also commented on the value of the instructor’s 

insight.  When received before the project was complete, it provided direction on what 

could be changed.  She further suggested the instructor should ask more questions to help 

the student identify new and specific ideas about what to change, rather than telling the 

information to the student.     

Working Environment 

Three factors were mentioned by students which affected the working 

environment.  They included the size of the class, the amount of stress in the classroom 

and the benefit to sharing examples of previous student’s work.     



 
 

152 
 

Size of Class and the Noise Level 

Following closely behind the comments of when the information and a critique of 

the project is given to the student, was the size of the classroom and the amount of time 

the instructor spent with the students.   Four (40%) of the ten students participating in a 

team, said when there were too many students in a limited area, the classroom got so 

noisy it was difficult to concentrate and difficult to hear.  Two (50%) of the four students 

mentioned it was sometimes too distracting and they would have to put on their head 

phones so they could keep focused. 

Stress Free Environment 

 Five (50%) of the ten team participants expressed a relaxed and positive working 

environment made it easier to learn and helped to reduce the amount of tension in the 

classroom.  In addition, it also made the class more enjoyable.  One student said, ―When 

the class is peaceful, it is easier to understand and creative ideas come easier‖.  Other 

students commented when working in a positive environment you are more encouraged 

and willing to do the work and have a stronger desire to be more prepared.  The following 

quote summarizes this thought.   

(Upper Division / Team / Participant #16) 
In the classrooms that I have been in that were negative, I did not care about the 
class and did not want to be there.  In this class I cared about what I was doing 
because other people, team members and the teacher cared about what I did. 
 

 Another team participant reflected on the benefit of working together in a team.  

This student believed when working in a team, individuals tend to challenge each other 

more, which in turn makes the classroom more positive and raises the creativity level.   

The impact of a stress free environment was also observed during the observation 

process.  When the environment was kept stress free, the amount of communication 
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between the team members increased.  In turn, because the teams seemed to be less 

rushed there was a stronger transmission and sharing of knowledge between the team 

members and they were more open to ―what if‖ possibilities.  This additional knowledge 

appeared to give the individual student’s the ability to better evaluate their personal 

solutions. In addition, when the environment was positive the students became more 

confident to freely share design ideas with their classmates.   

Examples in the Classroom 

Two additional and separate comments on the physical environment or classroom 

atmosphere were made by the team participants.  The first comment spoke of how it was 

helpful to make available examples of previous student’s work to look at.  These 

examples stimulated the individual’s thinking process, which she believed showed in her 

designs.    

The final comment dealt with the methodology used in the classroom.  The 

structure of both classes was to move beyond just the lecture mode and to provide a 

―hands-on‖ experience.  By working in this format the individual was able to get ideas 

from other people in the class.  This coupled with the relaxed atmosphere, allowed the 

student enough ―thinking‖ or ―processing time‖ to consider how to best apply the ideas to 

their personal designs.   

Individuals and the Challenges on Reducing or Preventing Creativity 

Feedback – from Individual Members and Instructors 

 

 As with the teams, the most noted factor was the promptness of the feedback.  

The majority of the feedback the individual members received came from the instructor; 

however, two (20%) of the ten independent participants also mentioned feedback from 
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other people in the class.  Six (60%) of the 8 individual participants indicated the 

feedback given to them in a timely manner helped them to develop their personal 

creativity.  Specific benefits of a through and timely feedback included, helping the 

individuals to catch things needing to be corrected that no one else caught, and the 

benefits of not waiting until the end of the project to get this information so the individual 

could see how to change their design so the final product could be improved.  Following 

is a quote reflecting on the benefits and consequences of when the feedback is received 

from the instructor. 

 (Upper Division / Individual / Participant #13)  
 Feedback from the instructors-----if it had come back before the end of my 

project, it would have been less frustrating to get the project back and then find 
out there was a design problem with the garment.  If I had known earlier, I would 
have had more of an option to change these designs.  It may not have been a quick 
fix or an easy fix, but it could have been a doable fix.  It would also have been 
nice to have a small review of concepts I was expected to use in the class or with 
the project since in some cases it has been a while since I was exposed to the 
concepts I needed to apply. 

 
 One specific comment made about receiving feedback from their instructor was 

the teachers ―push you to do more and do better‖.  The following quote reflects one 

independent student’s thoughts on receiving feedback from both the instructor and 

another student. 

 (Lower Division / Individual / Participant #2) 
 The feedback from the teacher helps you understand what you did wrong and it 

(the feedback) can tell you how to fix it.  In talking to the students, you get more 
aesthetic feedback before the garment is submitted.  If the feedback had come 
sooner, I would have made some minor changes in my garment. 

 
 Two additional comments were made by the independent students about 

feedback.  One student commented when the feedback was given, ―I need to listen more 

and understand the value of the person’s opinion‖.  Another student said, while she liked 
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the feedback and it provided a good check or confirmation, it would have been helpful if 

the instructor would have asked more questions rather than just giving her opinion. 

Working Environment 

The three factors from the working environment the individual participants 

mentioned which affected their personal creativity were the same as those mentioned by 

the team members.  They included the size of the class, the amount of stress in the 

classroom, and the benefit to sharing examples of previous student’s work.     

 

Size of the Class and the Noise Level 

 

 The size of the class and the noise level did not seem to have as strong an 

influence with the independent participants as it did with the team members.  The noise 

level was not mentioned and only one (10%) of the ten independent participants spoke of 

class size.  This individual seemed to be discouraged.  She mentioned whatever idea she 

came up with, it was ―just accepted and was not really evaluated‖.   

In addition, because of the class size it just took too much time to talk to the 

teacher; however, when a conversation was held with the instructor it was usually short 

because of the number of students in the class.  This student also mentioned the teacher 

discouraged some of the ideas she personally had come up with because she lacked 

enough academic foundation to adequately take the idea to completion but substitute 

ideas were not given. 

Stress Free Environment 

 Of the ten independent students, eight (80%) of the students stated it was easier to 

learn in a stress free environment.  When the teacher was positive and actively 

encouraged creativity, the classroom was an easier place to learn.  One student mentioned 
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when the working environment was stressful, it shows up in her designs.  Another student 

said, ―Positive encouragement along the way helps to prevent designers block‖.  The 

following is a quote from one student on this topic.   

 Upper Division / Individual / Participant #12) 
 If the environment is positive, I feel less stressed and easier to talk about what I 

am doing and ask whatever question I need to ask without reservation. 
 

Examples in the Classroom 

 Two (20%) of the ten student reflecting on the work environment mentioned 

having examples of garments or previous projects was extremely helpful and informative.  

The examples helped to stimulate their thinking and both believed impacted their 

personal creativity and the success of their final projects. 

Summary of Theme Seven 

 

In theme number seven, the collaborative process went beyond looking at the 

social environment and how the groups interacted.   Specifically this theme focused on 

the working environment in the classroom and the affect it had on the final product.  The 

team members identified three different components affecting their ability to produce 

creative products.  Included was the size of the class, the pace of the presentation, and the 

promptness of the feedback.  Table number ten summarizes the data from the seventh 

theme, classroom environment and the final product.    

The most significant component was the promptness of feedback.  Coming in 

strong with 90% of the students saying they liked having more timely or frequent and 

through feedback.  Whether the feedback came from a peer or from the instructor, when 

the feedback came quickly, the students were better able to stay focused and develop 

their thinking.  The students also indicated the feedback helped to reaffirm their decisions 
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and in turn built up their confidence they were making decisions that were heading them 

in the right direction.    

This position is supported in the research reported by Rassuli and Manzer (2005).  

Results of the 2005 research indicated the majority of the students had a better attitude 

toward the course because of the team learning activities and the success in team learning 

could be raised even more by having the instructors provide the teams with immediate 

feedback. 

There were ten participants who functioned independently.  As noted with the 

teams, receiving prompt feedback was identified by 60% of these students as an 

important component to increasing the development their personal creativity.  Two 

specific benefits were mentioned.  First, timely feedback helped the students to catch 

problems no one else caught.  Second, the students also said timely advice helped them 

how to change their design before the final product was finished, which helped them to 

improve their final design.  As stated by one independent student, it was frustrating to get 

the project back and realize there was an issue with the design which could have easily 

been corrected before the project was completed.   

 There were six of the nine (66%) individuals who were on a team who 

commented on the timeliness of getting the feedback from the instructor.  Again, the 

consensus was getting the instructor’s comments and insight earlier in the semester would 

have been a support to producing a successful, well-designed and executed project. In 

addition, receiving these comments earlier would have allowed the students to make any 

corrections and improvements before the final product was turned in.   

The participants also mentioned, when the instructor provides this feedback, the 

students believed it was important the instructor makes sure the value of this information 
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is strongly communicated.  It was interesting to note the students especially saw the value 

of the ―what if‖ and ―how‖ questions the team mates asked.  These questions helped the 

team member to get new and different ideas.   

The independent students liked hearing from and speaking to the instructors.  One 

student believed the feedback from the instructor ―pushed‖ them to do better and 

provided confirmation on their personal progress.  It was suggested the instructors ask 

more questions about the student’s individual work in lieu of simply giving their personal 

opinion.   

  The size of the classroom and the amount of time the instructor spent with the 

students also impacted the working classroom environment.  Of the ten individuals 

working with a team, 40% of them said there were too many students in the classroom 

and at times it got so noisy it was difficult to hear.  This required two of 50% of the four 

students to put on their head phones and listen to music so they could keep their focus. 

 The independent student seemed to be less influenced with the size of the class 

and the noise level, as compared to the team members.  Only 10% mentioned the class 

size and the noise level was not identified at all.  However, this student spoke at length of 

feeling discouraged.  Due to the class size, it took too long to talk to the teacher, the 

conversation was short, and the degree of evaluation was low.  The instructor also 

discouraged some of the student’s personal ideas because she lacked the academic 

foundation to complete them, but alternative suggestions were not offered. 

 Five (50%) of the ten team participants expressed a relaxed and positive working 

environment made it easier to learn and helped to reduce the amount of tension in the 

classroom.  One student stated, ―When the class is peaceful, it is easier to understand and 

the creative ideas come easier‖.  Additionally, the students commented on how a positive 
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working environment is more encouraging to work in and the desire to be prepared is 

stronger.    

 Eight (80%) of the ten independent students expressed it was easier to learn in a 

stress free environment.  Factors which contributed to a stress free environment included 

the teacher being positive and encouraging and the instructor actively encouraging 

creativity in the classroom.  In turn, the students believed it was easier to talk about what 

they were doing, helped to prevent designer’s block, and gave them the ability and 

permission to ask a question without reservation. 

The students believed when working in a team, individuals tend to challenge each 

other more, which in turn makes the classroom more positive and raises the creativity 

level.  They also spoke of the benefit of putting up examples of work from previous 

students to look at.  These examples stimulated the individual’s thinking process.     

Finally, it was helpful to have the structure of the class to move beyond just the 

lecture mode and to provide a ―hands-on‖ experience.  By working in this format the 

individual was able to get ideas from other people in the class.  This, coupled with the 

relaxed atmosphere, allowed the student enough ―thinking‖ or ―processing time‖ to 

consider how to best apply the ideas to their personal designs.     

It was observed during the classroom observations, when the environment was 

kept stress free, the amount of communication between the students increased.  In turn, 

because the teams seemed to be less rushed there was a stronger transmission and sharing 

of knowledge between the team members and the students were more open to ―what if‖ 

possibilities.  This additional knowledge appeared to give the individual student’s the 

ability to better evaluate their personal solutions and more confidence to share design 

ideas with their classmates.   
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Table 10 
Summary of Data from Theme #7 

 

Theme #7 
Classroom Environment and the 

Final Product 

Independent Learners 
(Control Group) for 

Upper and Lower Divisions 

Team Learners 
(Treatment Group) for 

Upper and Lower Divisions 
                   

 
Challenges on reducing or 
preventing creativity: 

  

 Promptness of feedback 60% - More frequent feedback 
developed personal creativity 

90% - Liked more frequent and 
through feedback 

  60% - Liked feedback from the 
instructor as project developed 
 

  ―What if‖ and ―how‖ 

clarification questions helpful 
 

  Instructors needed to move 
beyond giving opinion and ask 
more questions to stimulate 
personal thinking 

 
 
Working Environment: 

  

 Class size and noise level No measurable information 
from the students given 

40% - Excessive noise reduce 
concentration 
 

 

 

 Large classes lowered 
meaningful teacher 
interaction but increased 
exposure to student ideas 
 

Factors influencing personal 
creativity: 
 Disproportionate number of 

students in classroom 
 Quickly presented 

presentations reduced 
processing 
 

 Stress free environment 80% - Stress free environment 
easier to learn in.  Important for 
teacher to be positive and 
actively encourage creativity 

Stress free environment  
encourages creativity and 
improved communication 

 Examples shown in the 
classroom 

20% - Examples of work 
helpful.  Stimulated thinking, 
impacted personal creativity 
and final project 

Prior work ahead and a ―hands 

on‖ learning environment 

encouraged more student 
―thinking time‖ 

 

Two (25%) of the independent participants saw having examples of a garment or 

previous projects to show in the classroom as a positive.  These examples were 
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informative and helpful for two reasons.  First, they provided the students with a visual 

pictorial of what the technique looked like.  Second, the examples helped expand their 

thinking beyond the original parameters. 

Theme #8:  General Student Involvement and the Final Product 

The last theme generated from the general research question number six, focused 

on the observations the students had about the team and design process and the impact on 

the final products produced.  Comments and observations from both the students working 

in a team and those working individually will be discussed. 

Teams 

 Four (40%) of the ten students working in a team shared the three strongest 

factors influencing their final product.  The first was the improved ability of the students 

to talk to the other members on the team about the designs created.  These discussions 

increased the individual’s personal awareness of the functionality of the garment and 

developed the individual’s aptitude to understand how to translate the expressiveness of 

the target market into their designs.   

 The second factor focused on how the sources of inspiration for the designs 

increased.  Two (50%) of the four responding students asked other team members for 

their opinions and for help when additional inspiration or problem solving skills were 

needed.  This process helped the students to be better able to tell if other people liked the 

design and if they would buy it.   

 The third factor addressed the team member’s personal observations.  These 

observances indicated people who did not have a partner had a stronger reliance on the 

teacher for support, inspirational ideas, and help in the problem solving process.   
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Individuals 

 

 Five (50%) of the ten independent students identified only one factor which 

affected their final designed products.   That factor focused on the efforts the independent 

participants initiated to work with or talk to other participants, including the instructor, 

about the designs they had created.  The individual members identified three benefits to 

this approach.   

 First, talking with other students helped the individual designers know if their 

designs would be something other people would be interested in purchasing.  Second, the 

students increased their ability to personally communicate information about their 

designs, and recognize if other people understood the ideas presented.   The opinions and 

comments communicated from the other students gave new and different ideas and 

helped guide the individuals’ personal designs.   

The third and final benefit focused on the level of encouragement the independent 

students felt when they received feedback from the other students.  While this feedback 

had value, one student remarked the feedback the students gave each other needed to be 

honest because she has a vested interest in the other person’s design. 

 In addition to the information communicated through the online journals and the 

individual interviews, it was noted during the classroom observations there appeared to 

be a need for both the independent students and the students grouped in a team, to 

visually relay their personal ideas to someone else.  The team members sought out other 

team members and the individuals spoke to any student in the classroom, including the 

instructor.   

The conversations from both groups served two functions.  First the 

communication stimulated the students’ thinking and second, the input helped to develop 
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the design ideas the students created.  The ideas each of the students came up with were 

either confirmed as strong or throughout the course of the conversation, it was 

communicated how the idea could be made stronger.  In both the independent and in the 

team groups, there was significant value put on the feedback other people provided as it 

validated their work and thought processes. 

Summary of Theme Eight 

 

 Table number eleven summarizes the data for theme number eight, general 

student involvement and the final product.  Reponses from both the individual and the 

team members were discussed.  Data was collected from the classroom observations, 

online journals, and semi-structured interviews.   

Students on the teams identified three factors which influenced the success of the 

final designs.  First was the ability of the team members to talk about their designs with 

their team member.  These discussions helped the students to develop their awareness of 

how to improve the functionality of their designs and how to translate the values or 

expressiveness of the design to their specific target market. 

The second major factor identified focused on the way the sources of inspirations 

for their designs expanded.  Half (50%) of the students asked other student’s on the team 

their opinion about the rendered design and for assistance when help was needed doing 

problem solving.  This discussion provided a more comprehensive view of the success of 

their design, specifically, if other people liked it and would buy it. 

The third and final factor recognized people who worked independently, turned to 

and relied more on the teacher for support, inspiration, and problem solving. 
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 A total of 50% of the individual participants discussed one main factor which 

affected their final design.  This factor focused on talking to other people about the 

designs they had created.  Three benefits were identified to initiating this action.   

Table # 11 
Summary of Data from Theme #8 

 

Theme #8 
General Student 

Involvement and the  
Final Product 

Independent Learners 
(Control Group) for 

Upper and Lower Divisions 

Team Learners 
(Treatment Group) for 

Upper and Lower Divisions 

 
Impact on the final  
products produced 

 
50% identified initiated 
discussions with other 
participants 
 
Benefits: 
 Perspective about 

personal designs and how 
they were viewed by 
other was strengthened 

 Strengthened 
communication skills 
when discussing designs 
with other students 

 
Strengthened communication 
skills when discussing 
designs with team members 
 
Benefits: 
 Increased functional 

awareness of the garment 
 Improved ability to 

recognize and apply 
expressiveness of the 
target market 

 Sources of inspiration for 
the designs increased 

   Asked opinions of other 
students in the class 

 These discussions 
acknowledged 
impressions of designs 
from other people 

Classroom observations on 
the team process 
 
 
 
 
 
 

Authentication of an idea 
was valuable to individual 
participants 
 
Independent participants 
sought out others to 
collaborate, and receive 
feedback on their individual 
designs 

Authentication of an idea 
was valuable to team 
members 
 
Team members sought out 
team members to 
collaborate, and receive 
feedback on their designs 
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First, discussing their designs with other students helped them to obtain clarity to 

understand if their designs would be something other people would be interested in 

purchasing.  Second, the student’s ability increased to communicate their design ideas to 

others and to recognize if other people understood the design concept.  Finally, the 

independent students felt encouragement from the feedback they received from other 

members in the control group. 

 

Theme #9:  Design Professionals and the Torrance Tests of Creative Thinking 

 

 Data were analyzed quantitatively to answer the two part question posed in theme 

number nine. The questions asked were: 

a. What are the differences between the upper division projects and the lower 

division projects using the evaluations from the design professionals? 

b. What are the differences among the treatment and the control groups in both the 

upper and lower division students on the pretest and the posttest scores for the 

entire norm referenced scores from the Torrance Tests of Creative Thinking?  

Design Professionals 

 

 The answer to the first question was acquired through two evaluation procedures.  

Both procedures used an evaluation completed by three design professionals through the 

use of a created rubric.  Each of the professionals evaluated a project the participants had 

completed prior to being involved in the study.  This project served as the foundation 

project that all subsequent projects were compared to.   

 The professionals evaluated projects the participants had individually made 

during the study.  The project guidelines were developed exclusively by the instructor, 

who was the teacher of record for both of the participating classes used in the study.  
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Each of the projects was designed to build on the foundation the students brought to their 

particular class.  In addition, the projects were also designed to help students’ replicate 

real life situations they may come across while simultaneously helping the students to 

understand the new classroom material. 

 Each of the professionals looked at all of the individually completed projects and 

evaluated the item for effective and correct use of the elements and the principles of 

design.  In addition, each product was evaluated on creativity and the overall aesthetic 

appeal.  A rating scale of one to four was used, with four being the highest score and one 

being the lowest.   

The First Procedure 

 An overall analysis of the evaluation received from the three design professionals 

was analyzed using the Friedman’s test.  The Friedman test, a non-parametric measure, 

was used to collectively compare the observations from all three of the judges.  As with 

other non-parametric tests, each of the data was ranked to calculate the statistics.  From 

this information an overview of the entire group of upper division participants was 

compared to the entire group of lower division participants using three different 

assessments.   

 The first assessment compared the scores of project two to project one.  The 

second assessment compared the scores of project three to project one, and the third 

assessment compared the scores of project four to project one. 

 From this information a median score for the differences in each of the projects 

for the upper division and a median score for the differences in each of the projects for 

the lower division was then identified.  A p-value of 0.05 was used to determine if there 

was any statistical difference between the divisions and between each of the projects.   
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 A summary of this information can be viewed in table twelve.  This table provides 

an overview and identifies the variables addressed.  It also identifies the median and 

probability scores for the upper division as compared to the lower division participants 

for difference 1 (diff1), difference 2 (diff2), and difference 3 (diff 3).   

As noted from the table twelve, the lower division students collectively had a 

higher median score than the upper division students for all of the projects.  More 

specifically, when comparing project two to project one (diff 1), the lower division 

students had a higher median score (1.5) in comparison to the upper division participants 

(0.0).  In comparing project three to project one (diff 2), the lower division participants 

again had a higher median score (2.0) in comparison to the median score of 0.0 for the 

upper division participants.  Finally, in project three (diff 3), the lower division students 

had a higher median score (1.5) in comparison to the median score of 1.0 for the upper 

division participants.   

Table 12 
Overview and Comparison of the Design Professional’s  

Assessments between the Upper versus Lower Division Participants in All Projects 

 

Variable  Upper Division Lower Division Probability Score 
 Median Score Median Score (Alpha = 0.05) 
 

Diff1 

 

0 

 

1.5 

 

0.1339 

Diff2 0 2.0 0.0314 

Diff3 1.0 1.5 0.8434 

 
 

However, it is necessary to compare these medium numbers to the probability 

scores, also shown in table twelve, to understand when and if there is a significant 
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difference in each group and within each of the projects.  The following four sections will 

follow up on this discussion. 

Upper Division versus Lower Division 

 

Project Two minus Project One (diff1) 

 

 Using the Friedman’s test of upper division versus lower division and a 0.05 

probability level, it can be observed the noted probability level or the p-value for project 

two minus is project one is 0.13339.  This is not less than alpha (0.05).  Therefore, there 

is not enough evidence to conclude there is a significant difference between the 

distribution of the improvement from project one to project two for the lower division 

and the distribution of the improvement for project one to project two for the upper 

division. 

Project Three minus Project One (diff2) 

 

 Using the Friedman’s test of upper division versus lower division and a 0.05 

probability level, it can be observed the noted probability level or the p-value for project 

three minus project one is 0.0314.  This is less than alpha (0.05).  Therefore, there is 

enough evidence to conclude there is a significant difference between the distribution of 

the improvement from project one to project three for the lower division and the 

distribution of the improvement for project one to project three for the upper division. 

Project Four minus Project One (diff3) 

 Using the Friedman’s test of upper division versus lower division and a 0.05 

probability level, it can be observed the noted probability level or the p-value for project 

four minus is project one is 0.8434.  This is not less than alpha (0.05).  Therefore, there is 
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not enough evidence to conclude there is a significant difference between the distribution 

of the improvement from project one to project four for the lower division and the 

distribution of the improvement for project one to project four for the upper division. 

An Additional Observation  

 It is interesting to note, while there was not a consistent significant difference 

between the projects, the lower division students continued to show an improvement in 

their scores from project one through project three.  Project four did not reflect this 

improvement.  The rationale behind this will be discussed in chapter five. 

The Second Procedure 

 The second procedure again used the nonparametric Friedman test to provide an 

analysis of the results from the scores obtained from the design professionals.  However, 

the second testing procedure expanded the comparison by breaking down the acquired 

scores.  That is, these scores looked at the control groups (individuals) to the treatment 

groups (teams) within the upper division versus the control groups (individuals) to the 

treatment groups (teams) to the within the lower division.    

 Again there were three assessments.  The first assessment compared the scores of 

project two to project one.  The second assessment compared the scores of project three 

to project one, and the third assessment compared the scores of project four to project 

one. 

 A median score for the differences in each of the projects for the control groups 

(individuals) and the treatment groups (teams) in the upper division was established.  In 

addition a median score for the differences in each of the projects for the control groups 

(individuals) and the treatment groups (teams) in the lower division was also calculated. 
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A p-value of 0.05 was used to determine if there was any statistical difference between 

the divisions and between the control groups versus the treatment groups in each of the 

projects. 

A summary of this information can be viewed in table thirteen.  This table 

provides an overview and identifies the variables addressed, the median, and probability 

scores for the upper division as compared to the lower division participants for difference 

1 (diff1), difference 2 (diff2), and difference 3 (diff3). 

Table 13 
Breakdown of Control / Treatment Groups Using the Design  

Professional’s Evaluations in Upper & Lower Divisions for All Projects 

 

Variable Upper Division Lower Division Upper Division Lower Division 
 Median Score Median Score Probability Score (alpha = 0.05) 
 Control  / Trt Control / Trt Control vs. Trt Control vs. Trt 

 
 

Diff1 

 

2.0      -1.0 

 

3.0       1.0 

 

0.9511 

 

0.0377 

Diff2 0           0 4.0       1.0 0.8551 0.2994 

Diff3 2.0       1.0 4.0         0 0.7153 0.0072 

 
 

Control versus Treatment Groups 

Project Two minus Project One (diff1) 

 As noted from table thirteen, the lower division participants collectively had a 

higher median score than the upper division participants for diff1.  More specifically, 

when comparing project two to project one, the lower division participants in the control 

group had a higher median score (3.0) in comparison to the median score of 2.0 for the 

upper division control group.  Once again, comparing project two to project one, the 
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lower division participants in the treatment group had a higher median score (1.0) in 

comparison to the median score of -1.0 for the upper division treatment group. 

 Using the Friedman’s test for the control group versus the treatment group in the 

upper division and a 0.05 probability level, it can be observed the noted probability level 

or the p-value for project two minus project one is 0.9511.  This is not less than alpha 

(0.05).  Therefore, there is not enough evidence to conclude there is a significant 

difference between the distributions of improvement from project one to project two for 

the upper division.   

 Yet again, using the Friedman’s test for the control group versus the treatment 

group in the lower division and a 0.05 probability level, it can be observed the noted 

probability level or the p-value for project two minus project one is 0.0377.  This is less 

than alpha (0.05).  Therefore, there is enough evidence to conclude there is a significant 

difference between the distributions of improvement from project one to project two for 

the lower division.   

Project Three minus Project One (diff2) 

 

 Again using table thirteen, the lower division participants collectively had a 

higher median score than the upper division participants for diff2.  More specifically, 

when comparing project three to project one, the lower division participants in the control 

group had a higher median score (4.0) in comparison to the median score of 0.0 for the 

upper division control group.  Once more, comparing project three to project one, the 

lower division participants in the treatment group had a higher median score (1.0) in 

comparison to the median score of  0.0 for the upper division treatment group. 

 Using the Friedman’s test for the control group versus the treatment group in the 

upper division and a 0.05 probability level, it can be observed the noted probability level 
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or the p-value for project three minus project one is 0.8551.  This is not less than alpha 

(0.05).  Therefore, there is not enough evidence to conclude there is a significant 

difference between the distributions of improvement from project one to project three for 

the upper division.   

 Yet again, using the Friedman’s test for the control group versus the treatment 

group in the lower division and a 0.05 probability level, it can be observed the noted 

probability level or the p-value for project two minus project one is 0.2994.  This is not 

less than alpha (0.05).  Therefore, there is not enough evidence to conclude there is a 

significant difference between the distributions of improvement from project one to 

project three for the lower division.   

Project Four minus Project One (diff3) 

 As noted from table thirteen, the lower division participants collectively had a 

higher median score than the upper division participants for diff3.  More specifically, 

when comparing project four to project one, the lower division participants in the control 

group had a higher median score (4.0) in comparison to the median score of 2.0 for the 

upper division control group.  Again, comparing project four to project one, the lower 

division participants in the treatment group had a lower median score (0.0) in comparison 

to the median score of 1.0 for the upper division treatment group. 

 Using the Friedman’s test for the control group versus the treatment group in the 

upper division and a 0.05 probability level, it can be observed the noted probability level 

or the p-value for project four minus project one is 0.7153.  This is not less than alpha 

(0.05).  Therefore, there is not enough evidence to conclude there is a significant 

difference between the distributions of improvement from project one to project four for 

the upper division.   
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 Again, using the Friedman’s test for the control group versus the treatment group 

in the lower division and a 0.05 probability level, it can be observed the noted probability 

level or the p-value for project four minus project one is 0.0072.  This is less than alpha 

(0.05).  Therefore, there is enough evidence to conclude there is a significant difference 

between the distributions of improvement from project one to project four for the lower 

division.   

Summary of Evaluation by Design Professionals 

Theme number nine, summarized in table twelve and table thirteen, was broken 

into two different components.  Each group generated two separate questions.  The 

following section will identify and discuss the questions from each of the groups 

beginning with the results from the design professionals, followed by the results from the 

Torrance Tests of Creative Thinking. 

Design Professionals 

 

a. What are the differences between the upper divisions versus the lower division 

groups using the evaluations from the design professionals?   

b. What are the differences between the control versus the treatment groups within 

the upper and lower division participants using the evaluations from the design 

professionals? 

 The answer to the first question was obtained by doing two evaluation procedures.  

Each of the procedures used an assessment completed by three design professionals 

through the use of a created rubric. A total of four projects were evaluated by the 

professionals.  The first project the participants completed before becoming involved in 

the study and served as the foundational basis all subsequent projects were compared to. 
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 The three additional projects, also evaluated by the design professionals, were 

projects the participants completed during the course of the research.  The teacher of 

record for the classes had three goals in mind when developing the projects.  First, the 

projects were designed to help the students develop the academic foundation they brought 

to the specific class they were enrolled in.  Second, the projects were intended to help 

students’ replicate real life situations they may come across in the work environments; 

and third, simultaneously help the students to understand the new classroom material 

while developing their personal creativity. 

 Each of the professionals individually looked at the projects the participants had 

personally completed during the research and evaluated the items for effective and 

correct use of the elements and the principles of design.  In addition, each product was 

evaluated on the level of creativity and the overall aesthetic appeal.  A rating scale of one 

to four was used with four being the highest score and one being the lowest.   

 The Friedman test, a non-parametric measure was used to collectively compare 

the observations from the all three of the judges.  In addition to being able to compare 

observations repeated on the same subjects, the Friedman test also took out any 

individual variability between judges.   

 In the first procedure, the entire group of upper division participants was 

compared to the entire group of lower division participants using three different 

assessments.  In each assessment a median score for the differences in each of the 

projects for the upper division versus the lower division was identified.  A p-value of  

0.05 was used to determine any statistical differences between the divisions and each of 

the projects.  (Results of analysis are show in table twelve). 
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 The results of the first assessment indicated the lower division consistently had an 

increased median score in comparison to the median score of the upper division for all of 

the projects.  It was also indicated the lower students continued to show an improvement 

in their scores from project one through project three.  While more research needs to be 

done, these numbers support the qualitative data indicating the longer the participants 

worked together, the more successful the teams became.   

 The score for project four from the first assessment did not reflect this same 

improvement in the median score.  While a goal for each of the projects was to develop 

the individual’s creativity, this final project did not have as strong of a creative 

component in comparison to projects two and three.  Since project four lacked in creative 

application, the student was limited in showcasing an innovative project.  Hence the 

statistical analysis did not indicate a significant difference between the projects. 

 The second procedure also used the non-parametric Friedman test to provide an 

analysis of the results from the scores obtained from the design professionals.  

Specifically, this procedure compared the control groups (individuals) to the treatment 

groups (teams) within the upper division versus the control groups to the treatment 

groups within the lower division.  These results were shown in table thirteen. 

 A median score was established by independently comparing projects two, three, 

and four to the foundation project number one.  This score helped ascertain the difference 

in each project for the control group and the treatment group in the upper and the lower 

divisions respectfully.  A p-value of 0.05 was used to determine if there was any 

statistical difference between the divisions and between the control groups versus the 

treatment groups in each of the projects. 
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 Analysis of the quantitative data indicated the lower division participants 

collectively had a higher median score than the upper division participants for projects 

two through four when compared to project number one.  This analysis was consistent for 

both the control and the treatment groups.  There was no statistical difference between 

the control group and the treatment group in the upper division.   

 However, when the p-value of 0.05 was applied to the lower division, the data 

indicated there was a statistical difference between the control and the treatment group 

for projects two and four, when compared to project number one.  This may suggest the 

amount of influence a group has on a project may be dependent upon the team and the 

type of project the group is focusing on.   

 In addition, while there was not a significant difference for each project from the 

lower division, the overall p-values for the lower division were either at or very close to 

having a significant difference when compared to the upper division p-values.  These 

numbers may indicate and are supported by the qualitative data, the sooner students get 

involved working with a team the stronger their acceptance to this learning format.    

The numbers may also suggest there is a stronger opportunity to influence an 

individual’s thinking and help them analyze and develop their problem solving skills 

when they become involved with a collaborative learning situation sooner. 

Torrance Tests of Creativity (TTCT) 

 The Torrance Tests of Creativity was the second assessment tool used in the 

present study.  The TTCT consists of five norm-referenced assessments (fluency, 

originality, elaboration, abstractness of titles, and resistance to premature closure).  The 

creative index score (based on grade) and the average standard score (based on grade) 

were also included in the evaluation.   



 
 

177 
 

 Each of these assessments was individually analyzed using the Wilcoxon signed-

ranked test and served as the foundation to answer the second set of questions posed in 

theme number nine.  Participants were tested in two parts, a pretest and a posttest.  The 

pretest was given to all of the participants on the first day of the scheduled class in the 

beginning of the semester.  The posttest was given to the participants on the same day 

from the upper and the lower division on a regularly scheduled class day at the end of the 

same semester.  Three separate procedures were used to evaluate the information 

acquired from the TTCT.   

The First Procedure 

 The first procedure provided an overview and a comparison of the amount of 

change observed in the average standard score (based on grade) for the entire group of 

upper division participants to the entire group of lower division participants.  In other 

words, this evaluation provided a measurement on how much the upper division groups 

overall improved in comparison to the lower division groups from the pretest to the 

posttest using the TTCT.  From this information a median score for the differences 

between the pretest and the posttests for the upper division and the lower division were 

identified.  A two-tailed test of significance with an alpha of 0.05 was then used to 

determine if there was any statistical difference between the divisions. 

 From this information, with a median score of 8.0 for the upper division as 

compared to the median score of 4.0 for the lower division participants, it is reasonable to 

conclude the upper division participants had a higher median score than the lower 

division.  This in turn suggests the upper division improved more on the average standard 

score (based on grade) than the lower division between the pretest and the posttest. 
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Table 14 
Overview and Comparison Using the TTCT of  

Upper versus Lower Division between All Projects Using TTCT 

      

Variable Upper Division Lower Division 
 

 
Average standard score 

Median Score 
 

 
8.0 

 

 
4.0 

Probability (0.05) 
Two-sided p-value 

0.4694 0.4695 

 

These scores were then compared to the probability results, which were 

determined by the Wilcoxon two-sample test and are noted in table fourteen.  This 

probability test looked at the difference (diff) for the average standard score for grade on 

the posttest minus the average standard score for the grade on the pretest for the upper 

versus the lower division.  The result was a two sided p-value of 0.4694.  This is not less 

than alpha 0.05.  Therefore, there is not enough evidence to conclude there is a significant 

difference between the distribution of the improvement from the pretest to the posttest for 

the under division.  There is also not enough evidence to conclude there is a significant 

difference between the distributions of the improvement from the pretest to the posttest 

for the upper division.         

The Second Procedure 

 The second procedure provided a descriptive statistical analysis for each of the 

norm referenced assessments, the creative index score and the average standard score, 

both based on grade.  The participants in the upper division were separated from the 

participants from the lower division.  Within each of the individual divisions the control 

and the treatment groups were further disaggregated.  This resulted in a comparison and 

evaluation of how each control group or treatment group scored between the pretest and 
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the posttest using the assessments from the TTCT.  The results of this analysis can be 

observed in table fifteen 

The next category is the creative index.  This index is found to serve well as an 

overall indicator of the participants’ creative potential and is found by pooling the 

creative strength ratings and the average standard score from the profile.  The upper 

division median score is 9.0 for the control group and 11.0 for the treatment group.  

Comparatively, the median score for the control group for the lower division is 8.0 and 

for the treatment group the median score is 0.0.  Again, this indicates there is not enough 

evidence to conclude there is a significant difference between the distribution of the 

improvement from the pretest to the posttest for the control and treatment groups in the 

upper or the under divisions.  Using a p-value of alpha 0.05, the probability rating of 

0.8889 for the upper division and a probability rating of 1.000 for the lower division 

supports this position. 

Fluency, or the number of responses given during the pretest and posttest by the 

participants, has a marked difference between the upper and lower division.  That is, the 

median score of the control group for the upper division is 23.0 and the score for the 

treatment group in the upper division is 16.0.  These numbers suggest there is no 

significant difference between the control and the treatment groups for the upper division.      

Conversely, the control group for the lower division has a median score of -9.0 

and the treatment group has a median score of 27.0.  These scores suggest there is a 

significant difference between the pretest and posttest scores for the control versus the 

treatment group in the under division.  This position is supported by looking at the 

probability ratings of each group.  The upper division has a probability rating of 0.8413 

while the lower division has a probability rating of 0.0556.  Since the lower division 
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score is at the 0.05 level, there is enough evidence to conclude the mean improvement in 

fluency for the treatment group is greater than the mean improvement in fluency for the 

control group for the under division. 

Table 15 
Breakdown of Control / Treatment Groups Using the TTCT in 

Upper & Lower Divisions for All Projects  

 

 Upper Division 
Median 

Control     Trt 

Lower Division 
Median 

Control     Trt 

Upper Division 
Median 

Probability 

Lower Division 
Median 

Probability 
 
Average  
Standard 
Score 
(Grade) 

 
7.0          9.0 

 
4.0         3.0 

 
0.8413 

 
0.9841 

 

 
Creative 
Index 
(Grade) 

 
9.0       11.0 

 
8.0         0.0 

 
0.8889 

 
1.000 

 
Fluency 
 

 
23.0      16.0 

 
-9.0       27.0 

 
0.8413 

 
0.0556 

Originality 
 

7.0        -3.0 14.0      -5.0 0.6508 0.2460 

Titles 
 

6.0       14.0 21.0      -5.0 0.8413 0.1429 

Elaboration 
 

-18.0        5.0 -5.0      -5.0 0.1746 0.9524 

Resistance 
to 
premature 
Closure 

11.0      12.0 8.0      11.0 1.000 1.000 

 
 
 Originality, the uniqueness of the responses from the participants, has probability 

scores of 0.6508 and 0.2460 for the upper and under divisions respectively.  These 

probability scores indicate there is not enough evidence to conclude there is a significant 

difference between the distributions of the improvement from the pretest to the posttest 

for the upper division.  The scores also indicate there is not enough evidence to conclude 
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there is a significant difference between the distribution of improvement from the pretest 

and the posttest for the under division for this category.   

 The next category, called abstractness of titles, focuses on the ability of the 

participant to produce good titles for each of the pictures represented in the TTCT. The 

control group from the upper division has a median score of 6.0 while the treatment 

group, again from the upper division, has a median score of 14.0.  Looking at the 

probability score of 0.8413 for the upper division supports there is not enough evidence 

to conclude there is a significant difference between the pretest and the posttest between 

the control and the treatment groups for the upper division.  The median scores of the 

control group for the lower division is 21.0 whereas the median for the treatment group 

for the lower division is -5.0.  Clearly there is a difference between the two groups, but 

with a probability of 0.1429 the difference cannot be considered significant. 

 Elaboration, extension of the basic images, has a median score of -18.0 for the 

control group in the upper division and a median score of -5.0 for the treatment group for 

the upper division.  Again, while there is a difference between these two groups, there is 

no statistical difference.  This position is supported by the score of 0.1746 shown under 

the probability column in the upper division in table 15.  The under division has even less 

statistical difference between the control and treatment group.  That is, with a median 

score of -5.0 for the control group and -5.0 for the treatment group, the probability for the 

lower division is almost statistically even as shown with the score of 0.9524.  This score 

means there is no statistical difference between the control and the treatment group for 

the under division participants in the area of elaboration. 

 The last category consisted of resistance to premature closure, completeness or 

closure of the exam.  Looking at the medians associated with this category, it can be 
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observed the control group from the upper division received a score of 11.0 whereas the 

treatment group from the upper division received a score of 12.0.  The same degree of 

closeness is evident in the lower division scores as well.  That is, the control group had a 

median score of 8.0 and the treatment group had a median score of 11.0.  This indicates 

there was no statistical difference between the control and the treatment group for either 

the upper or the lower division.  The probability scores of 1.000 for both the upper and 

the lower division support the position that there is no statistical difference between these 

two groups. 

The Third Procedure 

The third procedure used the average of the local grade-based percentile scores of 

the creativity index from the TTCT to determine the overall mean percentile scores of the 

control group and treatment group from the upper division’s pretest, to the overall mean 

percentile score of the control group and treatment group of the upper division’s posttest.  

The procedure also looked at the overall mean percentile scores of the control group and 

treatment group of the lower division’s pretest, to the overall mean percentile scores of 

the control and treatment group of the lower division’s posttest.  These scores were then 

ranked.  This ranking, expressed in terms of a percentage, compared how a specific group 

(control or treatment) or a specific division (upper or lower) performed when contrasted 

to the national sample.  The results of this comparison can be seen in table sixteen. 

Interpretation of these attained scores requires the use of a normative score, which 

in turn allows a comparison of performance within a defined group.  The group to which 

the mean percentile scores were compared against was the national sample of students 

using an in-grade comparison.  That is, the performance of others of the same grade (in 
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this case, grade 13 according to the TTCT) in a national sample.  This resulted in a grade-

based national percentile. 

The results from table sixteen indicate the upper division’s control and treatment 

groups both showed a stronger percentile increase when compared to the lower division’s 

control and treatment groups.  Specifically, the control group in the upper division 

improved from a pretest score of 58.8 to a posttest score of 75.6.  This is a total increase 

of 16.8 percentile points from the pretest to the posttest in the TTCT for the upper 

division.  The control group in the lower division improved from a pretest score of 44.6 

to a posttest score of 54.  Again this gave an increase of 9.4 percentile points for the 

control group in the lower division.   

The treatment group in the upper division also showed a greater percentage of 

increase when compared to the treatment group from the lower division.  That is, the 

upper division’s treatment group had a pretest score of 46.8 and a posttest score of 62.2, 

giving a total positive percentile increase of 15.4.  Whereas, the treatment group from the 

lower division went from a pretest score of 52.2 to a posttest score of 55.4, giving a total 

percentile increase of 3.2. 

These results support the previous findings from the first procedure.  Comparing 

these two findings, it is reasonable to conclude the upper division consistently had a 

higher score than the lower division, both from a medium score standpoint and from the 

grade-based mean national percentile ranking.  The results shown in table sixteen also 

indicate there was an overall improvement between the scores of the control and the 

treatment groups in both the upper and the lower divisions.  Additionally, these numbers 

suggest there is benefit in the students working in teams and team work can have a 

positive impact on an individual’s creative process.  Finally, the increase in the percentile 



 
 

184 
 

points shown by the upper and lower division’s control group can suggest the comments 

the independent participants heard from team members may have impacted these 

participant’s personal creativity index.   

While the mean percentile scores for the control and the treatment group in the 

lower division did rise between the pretest and the posttest, they were also lower than the 

initial scores for the control and the treatment group in the upper division.  This 

comparison supports the researcher’s position that the greater academic foundation the 

participants have, the stronger their design foundation.   

Finally, looking at each of the average grade-based mean percentile scores for the 

control and treatment groups for the upper and the lower divisions post tests, it can be 

said, the participants from this study varied in their percentile rankings when compared to 

the TTCT.  The lower division control group ranked 54% (posttest) and the lower 

division treatment group ranked 55% (posttest) above other individuals from the national 

sample in grade 13.  In comparison, the treatment group in the upper division received a 

percentile ranking of 62.2 (post test), ranking them 62% above other individuals from the 

national sample in grade 13.  The control group in the upper division received a 

percentile ranking of 75.6 (posttest).  This percentile ranking of 75.6 (posttest) means that 

the individual’s from the control group in the upper division exceeded that of 75.6 

(posttest) percent of those of other individuals from the national sample in grade 13.  

These scores indicate a higher improvement in the percentile ranking of the upper 

division versus the lower division in the posttest.  Again, this supports the position the 

greater academic foundation the participants have, the stronger their design foundation 

and the ability to effectively articulate this information into a successful product.   
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Table 16 
Overview / Comparison of Average Grade-Based National Percentile Scores of Creativity Index 

between the Upper versus Lower Division and Control versus Treatment groups Using TTCT 

 

Upper  Division 
Mean % Score 
Control       Trt 

Pretest 

Upper Division 
Mean % Score 
Control      Trt 

Posttest 

Lower Division 
Mean % Score 
Control      Trt 

Pretest 

Lower Division 
Mean % Score 
Control      Trt  

Posttest 
 

58.8      46.8 
 

  75.6       62.2 
 

   44.6        52.2 
 

      54         55.4 
 

 

Summary of the Torrance Tests of Creative Thinking 

The preceding discussion provided an analysis of the results from the TTCT.  This 

instrument measured the average standard score, the creative index, and the five norm 

referenced assessments, i.e. fluency, originality, titles, elaboration, and resistance to 

premature closure.  The test also included the creative index score (based on grade) and 

the average standard score (bases on grade).  Each area was evaluated looking at both the 

control and the treatment groups in the upper and in the lower divisions respectively.  

 The TTCT addressed two questions and was broken into three parts.  The first 

question dealt with the differences between the divisions.  The second question focused 

on the control and treatment groups. The third part interpreted the actual attained scores 

from the TTCT and compared them to the upper and lower divisions and to the control 

and the treatment groups used in the present study. 

Torrance Tests of Creative Thinking (TTCT) 

a. What are the differences between the upper division versus the lower division 

groups using the pre-test and the posttest scores from the Torrance Tests of 

Creative Thinking? 

b. What are the differences between the control versus the treatment groups within 

the upper and lower division participants using the pre-test and posttest scores for 
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all of the norm referenced assessments from the Torrance Tests of Creative 

Thinking? 

 The Wilcoxon test was used to answer the second set of questions posed in theme 

number nine.  This test, a non-parametric statistical test, is used when measuring two 

related samples or repeated measurements on a single sample.  All the results were 

disaggregated into two parts, a pretest and a posttest. 

The First Procedure 

 This procedure compared the average standard score of the upper division to the 

lower division to see how much the upper division improved in comparison to the lower 

division from the pretest to the posttest.  A medium score for the differences were 

identified and a two tailed test of significance was created using a p-value of 0.05.   

 Analysis of the results indicated the upper division had a higher median score 

than the lower division.  This suggest the upper division improved more on the average 

standard score (based on grade) than the lower division between the pretest and the 

posttest.  While more research with a larger population and for an extended time period 

needs to be studied, these results may suggest the upper division received a higher score 

because they had a stronger academic foundation on which they could draw from.   

 It is important to note the p-value does not supply enough evidence to conclude 

there is a significant difference between the distribution of the improvement from the 

pretest and the posttest for the upper division and the lower division. 
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The Second Procedure 

This procedure provided a descriptive statistical analysis for each of the norm 

referenced assessments, the individual’s creative index (based on grade), and their 

average standard score (based on grade). 

 Synopsis of the results indicates there was very little difference between the 

control and the treatment groups in the upper division and the lower divisions.  The 

results further indicated there is not enough difference between the pretest and the post- 

tests for the upper division and the lower divisions. 

 The creative index (based on grade) which serves as an overall indicator of the 

participants’ creative potential was also analyzed.  The median scores from these results 

indicate there is not enough evidence to conclude there is a significant difference from 

the pretest to the posttest for the control groups and the treatment groups in the upper and 

lower divisions. 

 Results from the fluency, or the number of responses the participants gave while 

taking the TTCT, indicated there was no significant difference between the control group 

and the treatment group for the upper division.  However, there was a significant 

difference between the control group and the treatment group for the lower division.  This 

may suggest participants in the lower group were less inhibited in their perceptions.  That 

is, the sooner individuals are exposed to new and various ways of creative thinking the 

more impact and success there will be in developing the individual’s ability to articulate 

creative responses. 

 Originality, another of the five norm-referenced assessments, assesses the 

uniqueness of the responses from the participants.  No significant difference was found 
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for the upper division or the lower division between the distribution of the improvement 

from the pretest to the posttest for the upper division or the lower division. 

 The next category, abstractness of titles, focused on the ability of the participants 

to come up with the ability to produce good titles for each of the pictures represented in 

the TTCT.  The probability scores supports there is not enough evidence to conclude 

there is a significant difference between the pretest and the posttest between the control 

and the treatment groups for the upper and lower divisions.    

 Elaboration or the extension of the basic images had a median score of -18.0 for 

the control group in the upper division and a median score of -5.0 for the treatment group 

for the upper division.  Again, while there is a difference between these two groups, there 

is no statistical difference.   

 The last category consisted of resistance to premature closure or the completeness 

or closure of the exam.  The scores indicate there was no statistical difference between 

the control and the treatment group for either the upper or the lower division.  The 

probability scores of 1.000 for both the upper and the lower division support the position 

there is no statistical difference between these two groups. 

 A strong influencing factor in this research was the small sample size.  It is 

recommended a longevity study be conducted with a larger population over an extended 

time period so a fairer representation of the results can be obtained.   

The Third Procedure 

The third procedure interpreted the actual attained scores from the TTCT and 

compared them to the upper and lower divisions and to the control and the treatment 

groups used in the present study.  This comparison was accomplished by using the local 

grade-based percentile scores from the pretest and the posttests for each of the defined 
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groups and divisions.  These scores were then ranked.  This ranking, expressed in terms 

of a percentage, compared how a specific group (control or treatment) or a specific 

division (upper or lower) performed when contrasted to the national sample. 

The results indicate there was an overall improvement between the scores of the 

control and the treatment groups in both the upper and the lower divisions.  These 

numbers suggest there is benefit in the students working in teams and team work can 

have a positive impact on an individual’s creative process.  In addition, the increase in the 

percentile points suggest the comments the independent participants heard from team 

members may have impacted the participants’ personal creativity index.   

 There was a rise between the percentile scores between the pretest and the posttest 

for the control and the treatment group in the upper division.  This comparison supports 

the researcher’s position that the more academic foundation the participants have, the 

stronger their design foundation.  The participants from this study were just slightly 

below, slightly above, or as in the case of the upper division’s control group significantly 

above the national percentile average.   

Summary of Chapter Four 

 Chapter four provided an overview and a discussion of the qualitative and 

quantitative results found in the present study.  Results for the qualitative sections were 

achieved by triangulating the following sources, face- to-face and audio taped, semi-

structured interviews, online journal entries (both which were transcribed and read 

several times to determine themes) and classroom observations.   The quantitative section 

consisted of the Torrance Tests of Creative Thinking (TTCT) and a created rubric. 

 A total of seven research questions and nine related themes were identified.  Each 

theme was individually analyzed and was summarized at the end of each section.  Theme 
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one focused on the factors which influenced an individual’s creativity.  The concerns and 

the benefits of working in a team were discussed.   

Theme two dealt with the impact the collaborative learning experience has on the 

individual’s creative thinking process.  Four factors which influenced this area were 

feedback, listening, creative frustrations, and cooperation. 

Theme three looked at the short term and long term affects of collaborative 

learning.  The similarities and differences with each of the subthemes, including 

communication skills, specific individual and team perspectives, and the impact on the 

participants’ confidence were discussed. 

Theme four focused on the positive aspects of the team learning relationship 

between the team members.  The main themes identified and expanded on were the team 

members’ perspective and the factors which affected the teams’ positive attitude (such as 

listening skills, respect for team members, and the team set-up).  The individual 

participants’ perspective on this topic was also covered. 

The fifth theme looked at the negative aspects of working with a team member.  

Two major concerns were noted by the independent participants and the team learners.  

They included the amount of time it would take to work with a team member and the lack 

of familiarity when working with a new person in a team format. 

 Theme six focused on team learning and the final product.  A total of five 

different subthemes emerged, including the team seen as a support system, if team work 

should be graded, how to assign the teams, the number of participants in the team, and 

the inclusion of team work in the design classroom.  

 The seventh theme looked at the classroom environment and the impact it had on 

reducing or preventing creativity.  Two sub-themes were recognized.  The first was the 
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promptness of the feedback and the second focused on the working environment.  Theme 

number eight summarized the general student involvement and the final product.   

The final theme, number nine, was broken into two parts.  The first section used 

the Friedman’s nonparametric test to look at the analysis of projects one through four, 

using the evaluations completed by the design professionals.  The second part was further 

broken down into three different sections.  The first two sections used the Wilcoxon 

nonparametric test to analyze the differences in the pretest and the posttest scores of the 

TTCT between the upper divisions versus the lower division groups.  The third section 

interpreted the actual attained scores from the TTCT and compared them to the upper and 

lower divisions and to the control and the treatment groups used in the present study. 

The next chapter will present a discussion of the quantitative and qualitative 

findings of the study and consider the impact of the research in relation to the related 

literature on the creative process, team learning, and the design process.  In addition, a 

discussion of the implications and recommendations for future research will be discussed. 
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CHAPTER FIVE 

Discussion and Implications 
 
 

Introduction 

 

The global environment has become increasingly collaborative and competitive.  

It is critical students of today develop their skills beyond those of the logical, linear, 

analytical, sequential, and spreadsheet mentality.  Instead they need to become creators, 

pattern recognizers, artistic, big picture thinkers, and use empathic reasoning.  Even more 

importantly, businesses of today are seeking individuals who can work in a collaborative 

setting.  They also expect students to be able to work in an environment where they are 

presented with problems which do not have simple or unique solutions.  However, design 

classes continue to perpetuate the mentality of students working independently. 

Purpose of the Study 

These factors defined the rationale of this study.  The first purpose of this study 

was to explore how team learning affects the student’s creative process or development in 

the college classroom environment; second, identify what impact (both positive and 

negative) the collaborative learning experience has on the individual’s creative thinking 

process and the application of the design concepts; and finally the designer’s personal 

perceptions of the social-environmental influences.   

Seven research questions were developed to understand the interaction of factors 

involved in answering the questions posed by the study.  The following section identifies 

each of the questions that were explored. 
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1. What influences and or stimulates a person’s creativity in a collaborative learning 

method?   

2. What impact does the collaborative learning experience have on an individual’s 

creative thinking process?   

3. How does the collaborative learning experience affect the individual’s application 

of the design concepts from a short term and long-term venue? 

4. What creates positive aspects of the team-learning relationship between the team 

members? 

5. What creates negative aspects of the team-learning relationship between the team 

members? 

6. How do the designers perceive their designed product was affected by the 

elements of social environment?  (i.e., team-learning process, the classroom 

environment, and the other students involved)? 

7. Design Professionals: 

a. What are the differences between the upper division groups versus the 

lower division groups using the evaluations from the design professionals? 

b. What are the differences between the control versus the treatment groups 

within the upper and lower division participants using the evaluations 

from the design professionals? 

Torrance Tests of Creative Thinking: 

a. What are the differences between the upper division versus the lower 

 division groups using the pretest and the posttest scores from the Torrance 

Tests of Creative Thinking?         
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b. What are the differences between the control versus the treatment groups 

within the upper and lower division participants using the pretest and the 

posttest scores for all of the norm referenced assessments from the 

Torrance Tests of Creative Thinking?   

Research Approach 

 This research study used an integrated or triangulation model of qualitative and 

quantitative methods.  The collected data were from five sources including, face-to-face 

interviews, online journals, classroom observations, projects evaluated by the design 

professionals which the students had made prior to and during the study, and finally the 

Torrance Tests of Creative Thinking (TTCT).   

Participants 

 The purposeful sample of twenty individuals was selected from a homogenous 

group of female students who had declared a major in apparel design or apparel 

merchandising.  Ten of the participants were college freshmen and sophomores and ten of 

the participants consisted of college juniors and seniors.  Out of the twenty students who 

participated in the study, all of them were available for three follow-up semi-structured 

individual face-to-face interviews.  During the interviews the participants discussed in-

depth their perceptions concerning working in a collaborative environment and the  

impact this experience had on their creative development, the application of the design  

concepts, and their perception of the social-environmental influences.     

Role of Researcher 

 The researcher played a major role in the study, from selecting the classes 

participating in the study, developing the interview questions and observational data, to 
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coordinating the design professional’s evaluation, and developing the evaluation form.  

The research also oversaw the distribution and execution of the TTCT, transcription of 

the interviews, analyzing the data, and finally, writing the results.  The use of the 

qualitative design allowed the researcher to be more intimately involved in the study 

(Merriam, 1998).  The researcher worked closely with the instructor of record for the 

classes involved as the study progressed. 

Findings  

 The findings for the study were found by using the data triangulation method as 

the primary method of collecting the data.  Through this method multiple sources of 

evidence were concurrently collected which enhanced the internal validity and reliability 

of the qualitative information obtained (Yin, 2003).  Five sources served as the 

foundation for this project, three from qualitative data and two from quantitative data.  

Qualitative data came from the online journals, face-to-face interviews, and observations 

of the students during regular scheduled class time.  Quantitative data was generated from 

project reviews performed by the design professionals and results from the Torrance 

Tests of Creative Thinking (TTCT). 

 Analysis of the data provided the researcher with seven research questions and 

nine different themes to organize for study.  The themes presented were:  Perceived 

influences on a person’s creativity; correlation between collaborative learning and the 

individual’s creative thinking; and impact of collaborative learning from a short team and 

long term venue.  The six additional themes included were: Positive and negative aspects 

of working with a team member; team learning and the final product; classroom 

environments and the final product; general student involvement and the final product; 

and changes in the students as observed in the pre and post projects and tests.  The 
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themes emerged through the course of the data analysis process and provided insight to 

the individuals and team perceptions about creativity in a design classroom environment. 

 The first six research questions were developed to investigate the qualitative 

themes.  The evaluations from the design professionals and the Torrance Tests of 

Creativity (TTCT) served as the basis for the quantitative themes (research question 

number seven).  In order to gain a better understanding, the researcher scheduled three 

separate face-to-face interviews with the students participating in the study.  Recordings 

of the interviews were listened to several times, transcribed, and naturalistic 

generalizations were then formed which helped to determine the previously noted themes. 

 It should be acknowledged since the majority of the research is of a qualitative 

nature, the results cannot be generalized to populations other than those surveyed.  They 

may however, provide insight to help guide approaches to students participating in design 

classes and generate future research.  

Summary of Findings 

 The following section will provide a brief summary of each of the research 

questions and the corresponding theme which were identified and studied in the present 

study.  All of the data were presented from the team and the independent learners’ 

perspectives and were based on classroom observations, online journal entries, and semi-

structured interviews. 

Research Question 1 

 What influences or stimulates a person’s creativity in a collaborative learning 

method?   
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 Research question one, as noted in theme one, looked the perceived influences on 

a person’s creativity in a collaborative learning environment.  Comments were obtained 

from both the control groups (individuals) and the treatment groups (teams).  The 

concerns and the positives from both the independent and the treatment groups are noted.   

 Concerns included, not being interrupted while designing and the challenge of 

learning how to communicate with individuals who they did not know from past 

experiences.  The total number of independent learners who found it difficult to work 

alone increased from 60% in the first project to 80% in the second project.  Half of the 

independent learners sought help or an opinion from another person and believed they 

received less design direction than the participants working on a team. 

 Several benefits were identified from the independent students and from the team 

learners and how working on a team influenced their individual creativity.  Included was 

an increase in communication skills, improved personal time management, a decrease in 

individual indecisiveness, the development and enhancement of their personal designs, 

and the benefit of classroom samples. 

Research Question 2 

 What impact does the collaborative learning experience have on the individual’s 

creative thinking process?    

 Research question two, as noted in theme two, looked at the impact the 

collaborative learning experience had on the individual’s creative thinking process. 

Within this theme four subgroups emerged:  Feedback; creativity / listening; creative 

frustrations; and cooperation.  The results from the individual participants will be 

discussed first, followed by the individuals working with a team. 
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 In the first area, feedback, half of the independent students declared it would have 

been better if they had been on a team.  All (100%) of the team learners indicated 

working on a team was a positive experience and acknowledged constructive feedback 

was the most beneficial component to developing possibility thinking and intrinsic 

motivation.   

 The second area impacting the individual’s creativity was listening.  A total of 

80% of the independent students incorporated ideas they heard from conversations 

between the team members.  Half of the team learners indicated their listening skills 

developed because of the strong positive conversations and feedback about their 

individual projects.  The value that the team members showed a personal interest in each 

other’s projects and the use of clarification questions was stated several times.    

 Creative frustrations, indicated by the independent learners from both the lower 

and the upper divisions, were handled by initiating more consultations with the instructor.  

Team members initially thought having individuals with similar backgrounds would be 

more productive.   Later projects reversed this thinking and saw the diversification as 

positive.  

 The last area in this theme was cooperation.  All of the independent learners noted 

the cooperation between the team learners and the positive impact it had on the team 

member’s designs.  The team members initially were hesitant to show their designs to 

others, but this apprehension diminished and classroom observations indicated the teams 

functioned cohesively.  Finally, the other team members developed communication skills 

and group cohesively. 
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Research Question 3 

 How does the collaborative learning experience affect the individual’s application 

of the design concepts from a short term and a long-term venue? 

 The theme generated from this question focused on the impact of collaborative 

learning from a short term and long term position. The similarities and differences 

between the independent learners and the team learners were discussed.  Several sub-

themes emerged from this theme, including communication skills, specific individual and 

team perspectives, and the impact on the participants’ confidence. 

 Changes in the communication skills, noted by the 90% of the independent and 

 100% of the team learners included the ability to listen better.   The most notable 

changes were identified by the team members.  The individual and team perspectives 

were discussed.  A total of 90% of the independent learners and 100% of the team 

learners acknowledged collaboration in the work setting is inevitable.  The last sub theme 

discussed the increase in the confidence level of 40% in both the control group and 

treatment group.  The treatment group declared their questioning skills increased by 50%. 

Research Question 4 

 What creates positive aspects of the team-learning relationship between the team 

members? 

 This research question generated the fourth theme in the study, which focused on 

the positive aspects of working with a team member in a team learning relationship. 

There were three main factors that positively affected the attitude of the team, i.e. the 

team member’s perspective, factors affecting the teams positive attitude, and the 

individual’s perspectives. 
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 All ten of the team participants declared the experience to be positive and noted 

the value when a team member has to justify a statement by providing an explanation.  

Working with people with a different mentality was also noted as positive. 

 There were three factors which affected the team’s positive attitude, listening 

skills, respect for team members, and the team set-up.  Half of the team learned stated 

this experience increased their listening skills.  Respect for the team members grew, and 

100% of the team members liked they had full autonomy on the final design. 

Research Question 5 

 What creates negative aspects of the team-learning relationship between the team 

members? 

 The fifth theme generated from this study discussed any negative aspects of 

working as a team member from both a team member and from an individual perspective. 

The students working on a team (treatment groups) and the independent (control groups) 

each had two sub points which developed from theme five.   

 Time commitment or the amount of time it would take to work with a team 

member, was an area of mutual concern mentioned by both the independent and the team 

learners.  Both of these groups expressed the perception working with another individual 

and taking time to consult with them was going to take a significant amount of time.  

These concerns were strong in project one for the team, decreased in project two, and by 

project three they were not mentioned.   

 The lack of familiarity when working with the team members was mentioned only 

by the team learners.  Again, during the first project, working with new people was 

difficult at first, but diminished as the team members became more familiar with each 
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other.  The more confident team members worked less with the other team members and 

appeared to be higher risk takers. 

Research Question 6 – Theme #6 

 How do the designers perceive their designed product was affected by the 

elements of social environment (i.e.: Team-learning process and the final product) 

 The similarities and differences between the independent learners and the team  

learners were reviewed.  Five different sub-themes emerged within theme number six, 

including the benefits of using a team as a support system, if the team work should be 

graded, the method of selecting the teams, the number in the team, and the inclusion of 

team work in the design classroom. 

 The support for working on a team was equally strong with independent learners 

and team learners.  Several positive benefits of working with a team were noted by both 

groups.  Support for not grading the way teams interacted was stronger with the 

independent students; whereas, more team learners held the teams should be selected by 

the classroom instructor.  The team learners were evenly divided on how many 

participants should be on a team.  However, the independent learners and classroom 

observations supported an odd number.  Both the independent learners and the team 

learners maintained the inclusion of teams in the classrooms would be positive. 

Research Question 6 – Theme #7 

 How do the designers perceive their designed product was affected by the 

elements of social environment (i.e.: Classroom environment and the final product) 

 Theme number seven discussed the classroom environment and the final product.  

Two sub-themes acknowledged in this particular theme.   The first sub-theme focused on 
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the challenges on reducing or preventing creativity with a sub-theme that addressed the 

promptness of the feedback.  Both groups made a strong point of wanting thorough and 

frequent feedback, especially as the project developed.  The students stated ―what if‖ and 

―how‖ questions were especially helpful in developing their creative perspective.  In 

addition, the participants recommended the instructors went beyond giving their opinion 

and asked questions to stimulate personal thinking. 

 The second sub-theme focused on the working environment.  The areas which 

influenced this sub-theme were the class size, the amount of stress in the classroom, and 

the number and types of examples shown in the class.  In various ways, each of these 

areas had a measurable affect on encouraging and inspiring the independent and / or the 

team student’s personal creativity. 

Research Question 6 – Theme #8 

 How do the designers perceive their designed product was affected by the 

elements of social environment (i.e.: General student involvement and the final product) 

 Theme number eight summarizes the facts about the general student involvement 

and influence on the final product.  Reponses from both the individual and the team 

members were discussed.   

 All of the team members identified their communication skills improved during 

the collaboration process when discussing their personal designs with another team 

member.  It was specifically noted by the team members, this communiqué provided 

insight to the way other team members viewed the functionality of their designs.  It also 

noted by the team members the improvement of their personal ability to recognize and 

apply the expressive qualities of the target market they focused on.   
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The second impact, noted by the team members, was the increase in seeking out 

additional sources of inspiration for their designs.  The third and final impact, noted by 

the team members, was that independent participants relied more on the instructor; 

whereas the team members relied more on another team member for input. 

A total of 50% or half of the independent participants would initiate 

communication with other participants.  Two specific benefits were identified.  First these 

discussions broadened the individuals’ personal perspective about their individual 

designs.  Second, just as with the team members, these comments strengthened the 

individual participants’ communications skills when discussing the designs with other 

team members. 

Finally, the classroom observations noted both the individuals and the team 

members identified the value of working with other participants and sought out other 

individuals to receive feedback from.  The validation or authentication of ideas helped the 

participants to visually present, collaborate, and receive feedback on their individual 

designs. 

Research Question 7- Summary of Evaluation by Design Professionals 

a. What are the differences between the upper divisions versus the lower division 

groups using the evaluations from the design professionals?   

b. What are the differences between the control versus the treatment groups within 

the upper and lower division participants using the evaluations from the design 

professionals? 

 The answer to the first question was obtained by doing two evaluation procedures.  

Each of the procedures used an assessment completed by three design professionals 

through the use of a created rubric. A total of four projects were evaluated by the 
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professionals.  The first project the participants completed before becoming involved in 

the study and served as the foundational basis all subsequent projects were compared to. 

Two separate procedures were used were used to evaluate the results of the scores from 

the above questions. The Friedman nonparametric test was used for both procedures.   

In the first procedure, the upper division was compared to the lower division to 

determine if there was any significant difference in the level of improvement from project 

one to each of the other respective projects (numbers two through four).  This analysis 

had two notable results.   

First, as a group, the lower division had an overall higher median score in 

comparison to the upper division.  Second, using a p-value of 0.05 to compare the upper 

division scores to the lower division scores project three was the only project that showed 

a significant statistical difference between the divisions and between each of the projects.   

 In the second procedure, the control group was compared to the treatment group 

within the upper division.  Additionally, the control group was compared to the treatment 

group within the lower division.  Using a p-value of 0.05 there was a statistical difference 

of improvement between project one to project two for the lower division.  It was also 

noted there was also a statistical difference of improvement between project one to 

project four for the lower division.   

Research Question 7- Summary of the Torrance Tests of Creative Thinking 

a. What are the differences between the upper division versus the lower division 

groups using the pre-test and the posttest scores from the Torrance Tests of 

Creative Thinking? 

b. What are the differences between the control versus the treatment groups within 

the upper and lower division participants using the pre-test and posttest scores for 



 
 

205 
 

all of the norm referenced assessments from the Torrance Tests of Creative 

Thinking? 

The Torrance Tests of Creative Thinking measured the average standard score, 

the creative index, and the five norm referenced assessments, i.e. fluency, originality, 

titles, elaboration, and resistance to premature closure.  Each area was evaluated looking 

at both the control and the treatment groups in the upper and in the lower divisions 

respectively.  

Three procedures were used to analyze the previously proposed questions.  The 

first procedure used the Wilcoxon test.  This test specifically looked at any change in the 

average standard score involving the upper and the lower division participants between 

when the pretests and the posttests were taken.  Results indicated the upper division 

increased more on the average standard score than the lower division participants. 

The second procedure looked at the influence each of the five norm-referenced 

assessments had on the control and the treatment groups for the upper division and the 

lower division respectively. 

This analysis indicated fluency (the number of responses the participant gave 

during the pretest or the posttest) showed a greater improvement for the treatment group 

in the under division.  Additionally, while not significant, the analysis indicated there was 

a difference between the control group and the treatment group in the lower division for 

the abstractness of titles (participant’s ability to produce good titles for each of the 

pictures represented in the TTCT).  Conversely, the upper division showed a difference, 

(note it was not significant) between the control and the treatment group in the area of 

elaboration (extension of the basic images). 
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The third procedure interpreted the actual attained scores from the TTCT and 

compared them to the upper and lower divisions and to the control and the treatment 

groups.  This comparison was accomplished by using the local grade-based percentile 

scores from the pretest and the posttests for each of the defined groups and divisions.  

These scores were then ranked.  This ranking, expressed in terms of a percentage, 

compared how a specific group (control or treatment) or a specific division (upper or 

lower) performed when contrasted to the national sample. 

This analysis indicated there was an overall improvement between the scores of 

the control and the treatment groups in both the upper and the lower divisions.  These 

numbers also suggest there is benefit in the students working in teams and team work can 

have a positive impact on an individual’s creative process.  In addition, the increase in the 

percentile points shown by the upper and lower division’s control group can suggest the 

comments the independent participants heard from team members may have impacted the 

participant’s personal creativity index.   

Two additional findings were also identified from the third analysis.  First, the 

percentile scores for the control and the treatment group in the lower division rose 

between the pretest and the posttest and they were lower than the initial scores for the 

control and the treatment group in the upper division.  This comparison supports the 

researcher’s position that the more academic foundation the participants have, the 

stronger their design foundation.  Finally, the participants from this study were just 

slightly below, slightly above, or as in the case of the upper division’s control group 

significantly above the national percentile average.   
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Discussion of Findings 

 The themes which emerged in the study provide insight into the affect team 

learning has on an individual’s personal creative development in a design classroom 

environment and ultimately on the final product.  Specifically, this research looked at the 

triadic relationship between the creative processes, team learning, and the design process.  

The following dialoge will discuss how each of these components  individually affected 

the final product produced by the participants.  

Creative Process 

 There are four factors which impact the creative process (Rhodes, 1961).  The 

first factor focused on the individual’s (person) class standing and their personal 

perceptions on working collaboratively or independently.  The next component under the 

creative process focused on the press (environment) or where the product was produced.  

Specifically, it looked at the classroom environment and the other students involved in 

the designing process.  Process, the third component used in the creative process, focused 

on the classroom learning methods, the learning environment (teams versus individuals), 

and the application of the design concepts in the classroom.  In other words, the process 

looks at the collaborative or team learning method and application of the design concepts 

using the constructivist approach.  The final factor in the creative process was the 

finished product design or garment.    

Person  

 The first component, person, focused on two major facets, the influence of the 

class standing of the participants and on the participants personal perceptions of working 

collaboratively with another person in the designing process. 
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 The present research indicated there was frustration from both the lower and the 

upper divisional independent students because they did not have anyone to consult with.  

However, the current research noted the frustration level was higher for the lower 

division group.  While more research needs to be done, these results suggest the amount 

of academic foundation the lower group of students had to draw from impacted their 

ability to articulate and synthesize their current level of design knowledge and apply it to 

the existing problem.  That is, the broader the student’s foundational level, the less 

frustrated the students seemed to be. 

 The personal perceptions and benefits of working collaboratively together were 

acknowledged by participants from all of the divisions.  That is, the independent students 

and the students working in teams both acknowledged the benefit of having feedback and 

the positive impact this feedback had on their creative thinking.  When the feedback was 

not immediately available, the independent participants sought out input from the 

instructor or from other students. 

 The independent students and the students’ participating on a team, both observed 

the collaborative learning between the team members and noted the positive impact these 

exchanges had on the individual’s personal designs. In addition, both groups saw an 

increase in the team member’s ability to develop their communication skills.  

Specifically, these participants increased their ability to give constructive criticism, 

understand, use, and apply correct fashion terminology, which helped prepare the 

individuals for the work environment.   

 A total of 80% of the independent students saw the team members give 

constructive feedback to each other and believed this communication helped expand the 
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team members’ ideas, and developed their team member’s personal ability to increase 

their creative expression, and ultimately produce stronger designs.   

 These reflections are supportive of Vygotsky’s (1978) findings that learning is a 

collaborative process where learners obtain information from each other.  In other words, 

the group dialogue influences what the student absorbs and by working together in a 

group the student is more apt to experience substantial learning.  These comments also 

support the belief it is difficult to separate learning from its social context and individuals 

will seek out the assistance from their knowledge community.  When this community is 

not readily available, they will form or seek out their own community to obtain other 

people’s opinions.   

Press (Environment) 

 The student involvement in the design process was impacted because of the 

student’s background, the level of their involvement in the designing process, and the 

actual classroom environment. 

 Unique to the individuals on the teams, was the concern different backgrounds 

would make working together difficult; whereas, a unified background would make it 

easier because everyone would be of like mind.  As the teams moved through the 

projects, an appreciation of the diversity each individual brought to the table was 

respected.  Both the upper and the under division of independent students noted they 

missed the contribution and the backup they received from the individuals who were on a 

team.   

 The collaboration of the individual’s diversified backgrounds allowed the students 

to provide a variety of insights and solutions to the problems presented.  In turn, this 

teamwork increased the amount of understanding and admiration the group developed for 
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each other and ultimately made them more tolerable of the other individuals in the group.  

The increased level of respect supports Driscoll’s (2005) discussion regarding the value 

of using collaborative or social learning to generate energy and group cohesion, which in 

turn increases the total effectiveness of the group. 

 Noted in this and previous research (Sparrow, & Heel, 2006; Summers, & 

Svinicki, 2007) classrooms using collaborative learning can help foster the learning 

process by helping the teams to build a shared vision and learn how to work together.  In 

this support system, when students combined their previous knowledge (knowledge 

sharing) with the collaborative team learning approach in a positive classroom 

environment, they were more reassured and comfortable in sharing their personal 

knowledge, expressing their own opinions, and developing the strength and the ability to 

evaluate the quality of their own designs.   

Process 

 The process or the type of learning methods used in the classroom and 

specifically the learning environment (teams versus independent) students impacted the 

creative process.  The independent participants believed their creative thinking would 

have developed better if there had been more support during the design process.  The 

addition of the extra support would have encouraged them to have taken more risks and 

as noted by Sternberg and Lubart (1991) individuals who are willing to take a risk 

increase the likelihood they will do more creative work.     

 Students from the teams reported a 50% increase in their confidence level to 

produce and evaluate the quality of their individual designs after interacting with their 

team members.  A total of 20% of the control group stated they would have pushed 

themselves and taken more risks had they been on a team.  The development of the 
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learners to judge the quality of their own solutions and the increase in confidence is 

consistent with the literature from Driscoll (2005) and Edmondson (1999).  The above 

information also suggests and further supports Driscoll’s position that students take on 

more personal responsibility for learning when placed in a team learning environment. 

 The value of being able to dialogue and interact with each other was consistently 

noted by the treatment and the control groups and was supported during the classroom 

observations.  Seventy percent of the participants from both groups stated it was either 

observed or personally experienced; working in a collaborative manner helped them to 

see a new perspective on their personal design.  The development of the critical and 

reflective thinking process is supported in the research by Zaccaro and Klimonski (2002).   

 Dialoguing with the other team members was noted as being a positive experience 

and had several impacts on the interaction with their team members. First, during the 

classroom observations, after the initial getting acquainted or adjustment time, students 

actively started to seek out the external feedback from another team member.  

 This interaction with the other learners helped the students learn how to engage in 

and actively ask questions, discuss observed design errors, receive feedback from their 

team members, and develop the participants’ ability to ask questions.  In turn, this 

communication encouraged the students to think more flexibly and be less self-limiting in 

their thinking.  It was observed an increased understanding of the design terminology and 

options on how to enhance the creative development of the product were better 

understood.   

 Flexibility in the student’s thinking was most often generated because of the 

specific word choices their team members used.  Noted several times, instead of the team 

members simply giving their opinion, the questions ―what if‖ and ―how‖ were used to 
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bring a heightened awareness of the possibilities the design offered.  Members of the 

treatment group mentioned on several occasions this approach broadened their personal 

thinking, helped them to feel less self-limiting in their personal viewpoint toward their 

design, and ultimately better-rounded during the creative process. 

 The literature supports these positions.  Beattie (2000), Neufield and Haggerty 

(2001), and Zaccro and Klimonski (2002) stated when students actively learn together 

there is a development of their divergent thinking and inquiry techniques.  Neufield and 

Haggerty went on to say, group projects and group activities are collaborative learning 

methods that can support these processes.   

Product 

 The results of this research indicated collaborative learning had a positive impact 

on the finished product or garment design.  Several influencing factors were mentioned. 

 The amount and type of communication between the students was indicated as a 

major factor influencing the design process by 50% of the participants from both the 

treatment and the control groups.  Individuals from each of the groups sought out 

feedback and the opinion of either their team member or another independent student in 

the class.  Through this process, the students recognized and developed designs that 

better expressed the qualities of their target market.  This process indicated a more 

interactive learning environment as was discussed in the research from Summers and 

Svinicki (2007).  It is also representative of the development of the student’s ability to 

translate theoretical information into practice and conceptual ideas into practical 

accomplishments. 

 In addition, speaking to the other team members helped broaden the sources of 

inspiration for the student’s designs.  Working collaboratively with another person or a 
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team member, students from both groups spoke of the how their ability to listen and 

communicate with another student developed.  This activity relates to the value of the 

support system in the classroom setting.  It also suggests and is supported in the research 

by Summers and Svinicki (2007), which states, students who use collaborative learning 

are better able to expand their skills and knowledge. 

 Finally, independent and team participants both discussed how their perspective 

was broadened and their personal level of creativity changed because of the comments 

they heard or received from other team members.  The engagement of working with other 

people helped the participants to see their designs from a different point of view.   

Team Learning 

 The students working in teams were very positive about working together and 

found several benefits to learning using the team learning format.   While the 

communication was awkward at first, this dissolved as the groups became more familiar 

with each other.  The majority of the students working in a team acknowledged the 

amount of respect they had for another person’s opinion increased and their personal 

communication skills developed.   

 A significant amount of the team learning participants (90%) stated they believed 

there was an increase in their personal creativity, their personal design direction was 

supported or reinforced, and the teams helped the individual team member to clarify their 

personal design ideas.   

 The use of the clarification questions, such as ―what if‖ and ―how‖ during the 

communication process helped the individual team members to become stronger 

listeners, better able to articulate a possible solution, and increased the student’s 

visualization abilities.  The results were specifically noted for the upper division students 
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during the analysis of the TTCT in the elaboration (extension of basic images) 

component of the norm referenced assessments.  Though further research needs to be 

done, this analysis supports this researcher’s belief that a stronger academic foundation 

provides students with the ability to go into greater detail and expand upon their original 

design.   

  The clarification questions, which typically come from the instructor, developed 

the student’s ability to get their teammates to think and respond with greater articulation 

and developed their individual strength in presenting, discussing, and defending their 

designs.  The collaborative process resulted in the individuals on the teams better able to 

edit their personal designs and to produce stronger designs with greater marketability. 

 Referencing Amabile (1966), who said better work is produced by the individual 

when they are personally committed and intrinsically motivated, the previous perceptions 

and observations, suggests students who worked collaboratively in teams developed 

stronger interpersonal skills.  It also suggests the teamwork increased the student’s 

attention to the amount of active listening they do, the type of feedback they give, and the 

level of their empathetic response. 

 The independent students initially believed working alone was a better direction 

to go.  However, as the semester progressed, it was both observed during the classroom 

observations and acknowledged by the students during the semi-structured interviews and 

the online entries, a conscious effort was made to seek out help from either the instructor 

or from another student for feedback on their designs.   

 These statements support the benefit of the active and reflective use of knowledge 

in a team learning framework.  Specifically, the responses from the team members and 

from the individual participants suggest the learning process became more meaningful 
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when a collaborative effort was used, thus pooling their resources and their intellect 

(Moore, 1994).  Several students from this study, and noted by Neufeld and Haggerty 

(2001) saw the value in being able to provide constructive criticism and being receptive 

to receiving it from another person. 

 These observational processes also support Driscoll’s (2005) position that the 

groups generate more energy and have stronger group cohesion when the students learn 

in a social or collaborative learning environment. Not only did the amount of respect the 

student’s had for each other increase, their creative thinking developed and was stretched 

beyond their original boundaries.  In addition, their ideas became clearer and positively 

reinforced the student’s design.   

 The collaborative process allowed students to increase the insights and solutions 

to the design problem.  This process also allowed the individual team members to 

increase their ability to evaluate the quality of the solutions they personally formulated.  

The longer the groups worked together, the more at ease the team members were in 

giving each other feedback and an opinion, the stronger the support system became which 

in turn increased the total effectiveness and communication skills of the group. In fact, 

the students in teams found it a positive and supportive experience and enjoyed the 

familiarity of having the same team to work with or discuss their design problems.  These 

statements were consistent with and are supported by the researchers Driscoll (2005) and 

Joyce, Weil, & Calhoun (2004). 

  Students from the teams had to learn how to work collectively together.  That is, 

they moved from an independent mind set where the individuals produced their own 

individual projects with very little conscious feedback or educational interaction from 

their peers, to where working with another individual and / or a team member became a 
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learning experience.  When the students recognized they could learn from each other, 

their personal designs and their understanding of the design process grew.  As 

acknowledged by Joyce, Weil, and Calhoun (2004), students are more likely to have a 

stronger cognitive perception when they accept working with a group which can help 

give them insights and solutions to the designing process and outcome.   

 Team learning is a process which takes time and multiple experiences to be able 

to do so effectively.  A common thread, in both the control (independent) and in the 

treatment (team) groups was the concern on the amount of time it would take for the 

teams to consult with each other.  However, as the students moved from project one 

through project three; the percentage of concern went down from about 60% to 

approximately 20%.  These numbers suggest the reality of how long the process of 

collaboration actually takes is different than the perception. 

 The parameters of working with the time restraints, established by the team 

members, are personified in the list of the individual’s personality traits identified by 

Hunsaker (2005) and Selby, Shaw, and Houtz (2005).   Some of these traits include an 

individual who has a need for order and independence.  By keeping the meeting times 

short, having the check in times earlier in the semester and / in the class period, and 

preparing the questions to be asked ahead of time, the process of collaboration becomes 

manageable and fits the personality of the individual. 

 The ability of the students to work together seemed to be personality dependent.  

However, once the team members became more familiar with each other, this difficulty 

became less of an issue.  As Neufeld and Haggerty (2001) discussed, collaborative 

learning focuses on group interactions and the longer the group is together, the stronger 

their associations are with one another.  This familiarity, which grew out of their long 
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term association with each other, helped the students to develop stronger insight and 

solutions.  This position, supported by Driscoll (2005), suggests keeping the students 

together for a longer time period, such as 8-10 weeks or even the entire semester, will 

give students the time to develop the fluency for a successful group. 

 Classroom observations indicated the ability of the students to work collectively 

together was a learned process.  These observations were supported in the comments 

from the independent participants.  A total of 60% noted, while they liked the team work 

mentality used in the design classroom, the direction and guidance on how to work 

together would be needed from the instructor. 

 Piirto (1998) declared there are multiple environmental influences affecting the 

creative process.  Included are the home, school, community, the culture, and gender.  

Several researchers stated the classroom environment can promote or limit and 

individual’s creative activity (Csilszentmilhalyi, 1988; Gardner, 1993; Wallace & Gruber, 

1989; Simonton, 1984).   

 To help raise the success in a team learning environment, the team size should be 

limited.  Based on this research and the research of Rassyli and Manzer (2005), the best 

team size is three.  Students from the teams and those who worked individually spoke of 

their improved communication and listening skills, increased confidence, and increased 

ability to give constructive criticism.   

 This position is supported in the research reported by Edmondson (1999).  

Studying factors that enable team learning, Edmondson stated students who worked 

together in a collaborative environment actively asked questions.  In addition, she found 

when there was respect for each team member the individual student is encouraged to 

speak up and voice their opinion to the rest of the team.   
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 While more research needs to be done in this area, these results may suggest that 

keeping the groups smaller in size may make the learning experience more personal and 

encouraging.  Thus, students with poor communication skills will feel more successful 

when talking with fellow team members if placed into a smaller group, such as three.  

 There was also an expectation of exchange between the students to avoid the free-

rider effect.  Classroom observations supported the smaller groups encouraged 

communication between each of the team members and lead to better design decisions.  

This position was supported in the research done by Thacker and Yost (2002). 

 The inclusion of teams into the design classroom received a positive reaction from 

both the control and the treatment groups.  A total of 70% of the team and the individual 

participants believed including teams in the design classroom would be a strong 

educational tool.  Several benefits were noted.   

 First, working with a specific individual provided support and helped them to 

interpret and analyze the design and develop their personal problem solving skills.  

Second, the collaborative learning process made it easier to share viewpoints and 

opinions, develop the personal expressiveness in their designs, and widen their analytical 

thinking by expanding their ideas through the use of constructive feedback.  Third, 

students working in teams were more motivated to be prepared for class and were more 

likely to have thought through their designs or projects beforehand.  All of these factors 

bear out in Donnelly’s (2004) research.   

 Collectively, the students believed the process of working with another person 

helped them produce better designs and better prepared them for the work environment.  

The importance of the real life application or conceptual replication was discussed in 

Donnelly’s 2004 research.   
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 The overriding consensus was the team learning should not be graded.  The 

treatment and the control groups both stated they felt less inhibited in expressing their 

views to their teammates and stayed more focused on how creative they could make their 

designs.  Students who worked on the team and worked independently, both said they 

believed there was a stronger focus on the grade when the feedback came from the 

instructor.  Consequently, there would be more flexibility to accept the idea if it came 

from another student versus the instructor. 

 Comments from all of the participants indicated the working environment played 

a significant role in the classroom.  Over 80% of the students said it was easier to learn 

when the classroom environment was not stressful and the teacher was positive.  When 

the instructor actively encouraged questions, the students found it was easier to talk about 

what they were doing and were more apt to ask a question without reservation.  They also 

believed the positive environment impacted their personal creativity and the success of 

their final projects by reducing designer’s block.  This supports Sharan’s research (1980).  

He found the more positive the classroom climate, the more positive the students were 

toward learning the tasks and the more positive they were to each other. 

 The quality and the timing of the feedback were important to both the control and 

the treatment groups.  Comments from the online journals and from the semi-structured 

interviews indicated the most significant factor was the speed of the feedback from the 

instructor.  This timely feedback provided confirmation to the student on their personal 

progress, allowed evaluation of what had been done so far, and provided insight to what 

needed to be changed before the final product was developed.   

 It was observed during the classroom observations the class size impacted the 

speed of the feedback.  Slow or nonexistent feedback caused the conversations between 
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the instructor and the student to be limited in duration, which lowered the quality of the 

evaluations and consequently did not provide enough information to be effective.   

 Inclusion of collaborative learning in the design process, while supported with 

both the team and individual participants seeing the benefits, there was concern of the 

designer’s personal autonomy needs being honored.  This suggests the format used when 

incorporating the team learning into a design class be prioritized.  This can be done by 

having each designer formulate their own ideas before pursuing ideas from another 

source, such as a team member.  This will help the designers keep true to their own vision 

of who they are as a designers, yet allow the opportunity to receive feedback from other 

team members to expand and develop their personal mental mind set and broaden any 

self imposed limitations on their thinking. 

 

Design Process 

 

 Individuals working in teams commented several times on the importance of 

having autonomy in being able to decide if an idea presented to them would be used. This 

mentality is reflected from the data by Joyce, Weil, and Calhoun (2004).  In this 

discussion, it was noted the process of developing creativity in a college classroom 

involved creating ideas and allowing an individual to be an independent thinker while 

working with a group that is able to give insights and solutions in the designing process.  

Exposing the students to a new idea and giving them the option, but not requiring them to 

use it, helps the students to better judge the quality of their own solutions.  As noted by 

Joyce, et al., (2004), giving the participants this option can create a welcoming 

environment where creativity can flourish.  

  The process of developing the individuals’ creativity was referenced by both 

groups throughout the research process.  Participants from both teams spoke of the value 
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and important of having examples of previous project to look at.  The examination of 

these projects helped the students to understand the ―bar‖ or the performance level to 

strive for and provided a foundation of quality and creativity the students’ sought to 

achieve. The observational data supports the students’ ability to set a goal and developing 

a strategy to help them achieve it.   

 Participants from the teams were less likely to rely on the instructor, contrary to 

the participants in the control groups.  The treatment groups managed their resources 

better and seemed to have a stronger plan on how they were going to achieve their goals. 

The feedback from their peers and the discussions about the designs helped the individual 

students become better at self-regulating their learning and to monitor the success of their 

own creative progress.   

 Observationally, it appeared when the team members were able to talk about the 

problem with the other team person they were better able to make set a goal, plan 

quicker, and more effectively.  In other words, when the students became more actively 

engaged in their learning process and helped them become better self-regulated learners.  

This position is supported in the literature by Sungur and Tekkaya (2006).   Kosteleckey 

and Hoskinson (2005) further state self-regulated learners have the efficacy to influence 

their personal outcome. 

 Another aspect of developing the student’s creativity was to ask questions and 

give them assignments which developed their personal thinking.  Mentioned several 

times were the need for instructors to ask better questions and the value of asking ―what 

if‖ and ―how‖ questions.   Students who worked together on a team became more adept at 

getting their teammates to become curious, expand their creative ideas, and believe in 

their own creative identity.  The collaborative effort demonstrated within the teams also 
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helped the individuals to conceptualize the information presented to them from another 

person’s viewpoint.  Research done by Jeffery and Craft (2004) support these positions. 

 Each of the design problems presented to the students were open ended or had 

several solutions to the problem.  This format helped the students to develop their 

personal expression of creativity and become less self-limiting on how to think about and 

approach the solution to the problem.  During the classroom observations, the students in 

the treatment groups talked through the solutions to the problems with their teammates.  

Several possible scenarios were presented and considered.   

 While each of the students had the final decision on how they wanted to handle 

the problem, the student-student relationships formed, helped the participating 

individuals learn to work collaboratively together and allowed the students to analyze 

their own projects.  This suggests, and is supported in the literature; working with another 

person can help an individual develop their ability to think through the solution using a 

logical process (Fiore, Kadolph, and Ogle, 2005). 

 There were several factors affecting the strength of the design process.  Supported 

by the qualitative data and the research from Dineen, Samuel, and Livesey (2005),  

showing examples of what the instructor believes is creative to the students, can help 

them develop a stronger understanding of what their teacher sees as creative and 

subsequently often the classroom bar is raised.   

 Teachers need to take the initiative in structuring a working environment that is 

conducive to having students working together.  That is, the teachers need to be in control 

of the change in the classroom.  However, because of time restraints and previously 

established patterns of behavior and expectations in the design classroom this is not 

always an easy task.  
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 Noted in the quantitative data, there was an increase in the fluency or the number 

of responses from the lower division participants.  This researcher believes early 

exposure to new ways to develop an individual’s thought process and broaden their 

perceptions may impact an individual’s creative thinking.  It was observed; as the teams 

spent more time together their richness of dialogue grew.  This communication helped the 

students working in a team to find their creative voice and develop their individual 

perspectives on creativity.   

 It was also noted during the classroom observations the strength of the group to be 

creative was dependent on the strength of the individuals within the group.  The stronger 

the individual’s creativity, the stronger the group’s creativity was.  Even if there was only 

one person in the group that was strong creatively, the entire group benefited.   

Summary of the Creative Process, Team Learning, and the Design Process 

 The current research indicated the interconnection between the creative process, 

team learning and the design process.  The research further indicated the impact these 

processes had on the independent and the team learners. Following is a summary of the 

major points from the previous discussion.   

Creative Process (Teams) 

Feedback 

 Viewpoints and opinions were shared easier, development of personal 

expressiveness in designs, and analytical thinking was expanded because of 

constructive feedback 

 Created a stronger interactive learning environment by keeping communication 

positive, constructive, and respectful toward other team members 
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 Feedback from team members helped other team learners move beyond own 

limitations and used stronger critical and reflective thinking 

 Repetitive and multiple feedbacks from team members built individual’s creative 

perspective and expression  

o This suggests keeping the groups or teams together longer enhances the 

quality of the communication and the final design 

 Individual’s products or designs, improved as team met.   

o This suggests creativity is a process and a creative product is 

incrementally developed 

 Knowledge communities supported creative thinking while challenging each other 

to broaden personal perspective 

 Constructive feedback from team members expanded individual’s ideas, increased 

creative expression, and ultimately produced stronger designs 

Communication Skills (Teams) 

 Improved the ability of the individuals (from the teams) to give and receive 

constructive criticism and feedback  

 Increased the ability of the individuals (from the teams) understanding and correct 

use of fashion terminology 

 The stronger the student’s educational foundation, the stronger their 

communication skills 

 The longer the collaborative process was used in the semester, the more the 

individual’s creative thinking process, communication skills, and group cohesion 

increased 
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o In turn, team members strengthened their ability to evaluate quality of own 

designs 

 Helped the participants develop their divergent thinking 

 Helped team members strengthen their ability to evaluate quality of their own 

designs 

 Team members became more proficient in obtaining  information from other team 

members by asking ―what if‖ and ―how‖ clarification questions 

o Clarification questions and communication between the students 

developed each individual’s ability to think, become more engaged in, 

actively ask questions, and respond to their team members with greater 

articulation 

o Clarification questions developed student’s strength in presenting, 

discussing, and defending their designs.   

 In turn, personal designs were more successfully edited and 

stronger designs were produced 

 Developed stronger interpersonal skills; increased amount of active listening  

 Brainstorming techniques increased listening, articulation, and visualization skills 

 Communication encouraged students to think more flexibly, be less self-limiting 

Teams and Collaborative Learning 

 Increased group effectiveness, helped students develop stronger interpersonal 

skills, increased amount of time of active listening 

 Had a positive impact on students:  Used possibility thinking to develop / refine 

personal design vision 
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 Students were more engaged and actively asked more questions 

 Team participants were less self-limiting in their thinking; more likely to engage 

in experimentation and reflection of designs 

 Teams more likely to discuss errors on project or design 

 Lower-division students had a lower academic foundation, so were more 

frustrated when working alone; whereas, the upper division students had a broader 

academic foundation, so were less frustrated and created stronger designs 

o The supports the position:  The stronger the academic foundation the 

stronger the student’s ability to articulate and synthesize design 

knowledge and apply it to the existing problem  

 Lower division participants were less inhibited and more receptive towards the 

collaborative learning approach; whereas, upper division students had stronger 

resistance to format but embraced it after several weeks  

o This provides support for the position, the earlier the students are involved 

with the team learning process, the stronger the acceptance to this learning 

format 

o It also suggests there is a stronger opportunity to influence an individual’s 

thinking and help them analyze and develop their problem solving skills 

when they become involved with a collaborative learning situation sooner 

 Team learning format provides a more realistic representation and preparation of 

the realities and complexities of the work environment 

 Teamwork helped students develop their critical and reflective thinking process 

and obtain a new perspective on their personal designs 



 
 

227 
 

 During the collaborative process, resources and intellect were pooled, which made 

the team learning procedure more meaningful 

 Team learners believed designs became more interesting; were more willing to 

take risks; were better prepared for class; and saw an increase in their intrinsic 

motivation 

 Teams built a shared vision on how to work together 

 Teamwork, using a collaborative format, was a positive experience; Developed 

team learner’s listening skills, respect for other viewpoints, yet valued full 

autonomy on design decisions 

 Teams should be randomly selected by instructor to avoid bias 

 Students from teams were stronger in interpreting, analyzing the design, and 

developing their personal problem solving skills 

o This suggests there is a benefit to the students working in teams and that 

team work can have a positive impact on an individual’s creative process 

 Team members had higher intrinsic motivation, developed higher accountability, 

and were better prepared for class 

Diversity in Group Produced  

 Greater variety of insights and solutions, clarified personal design ideas and 

increased student’s ability to evaluate the quality of solutions formed 

 Increased amount of respect / understanding 

 Increased tolerance to all individuals in the group 
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Design Process 

 All students benefited from a positive classroom environment (press) 

 Timely feedback helped students stay focused, improve work quality, reaffirm 

 thinking process, and basic understanding of conceptual concepts from classroom 

 Team members were more confident in sharing their personal knowledge and 

opinions, especially when the team were kept small (limit of three / group) and 

were kept the same for more than one project 

o This suggests the longer the participants worked together, the more 

successful the teams became 

 Questions which helped students think through the answer, rather than just being 

given the instructor’s opinion, developed student’s critical thinking skills 

 Limit size of class to keep student’s focus high  

 Stress free classroom environments increased amount and quality of 

communication between the team members and stimulated their creativity 

 All students supported the team learning process not be graded 

 Examples of past work stimulated student’s thinking by showing the bar 

 Allowing ―processing time‖ and using a ―hands on‖ learning environment 

encouraged student’s thinking, created a stronger personal vision of the final 

product, and increased the success of communicating the design vision with 

others 

 Recommendations for improving the quality of team interaction:   

o Keep meeting times short, keep check points earlier in semester or in the 

class period, have students prepare questions ahead of time 
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 Instructor needs to take lead role in giving directions / guidance to work together 

and to make sure the team learning format is followed 

 Teams of three is best 

o Supports:  Improved communication and listening skills, increased 

confidence, ability to give constructive criticism, and less free rider effect 

 The next sections will discuss the predicted outcomes of research (discussion of 

the research inferences), recommendations for future research, and concluding thoughts. 

Independent Students 

 Lacked support; therefore, took fewer risks when creating their products or 

designs 

 Created own knowledge community with other independent students or instructor 

 Students noted:  Outside input strengthened their designs and believed raised the 

marketability of their finished product 

o This suggests the independent participants put a high value on the 

comments heard from team members and these comments may have 

impacted the independent participant’s creativity 

Predicted Outcomes 

 It was predicted the qualitative data from this study would demonstrate team 

learning is affective in influencing the individual’s thinking process, application, and 

overall creative perception of creativity.  In the second inference, it was expected each of 

the social themes (person, process, and the classroom environment) would have a positive 

influence on an individual’s perceptions of the creative process and the success of the 

finished product.  The qualitative analysis of the data supports both of these positions.  
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 A third inference expected to see from this study would be a greater rise in the 

perception of creativity from the treatment or team learning groups than from the control 

or the students working independently.  Again, analysis of the qualitative data supports 

this expectation and relationship. 

 Using the results from the quantitative data obtained from the design 

professionals, there was an expectation the lower division participants would indicate 

more improvement from project one to project four because there would be less 

predisposed assumptions and less established patterns of behavior.  The quantitative data 

partially supported this position.  There was an increase in improvement of the scores 

from the lower division participants from project one to project three.  Project four, which 

did not contain as strong of a creative component, did not reflect the same amount of 

improvement.   

 Again, using the results from the quantitative data obtained from the design 

professionals, an inference was made that the upper division participants would indicate 

little or no improvement from project one to project four.  This was partially supported by 

the quantitative data.  While the median score was higher for the lower division 

participants in both the control and the treatment groups, there was no statistical 

difference between the control group and the treatment group in the upper division.   

 The TTCT was used to assess the two last inferences.  Inference number six 

indicated when the pretest is compared to the posttest; there will be a stronger increase in 

the lower division in all of the norm-referenced assessment areas as compared to the 

upper division.  Again, this inference was partially supported.  Analysis of the qualitative 

data did not support this inference and the p-value did not supply enough evidence to 

conclude there is a significant difference between the distribution of the improvement 
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from the pretest and the posttest for the upper division and the lower division. However, 

results indicated there was a significant difference between the control group and the 

treatment group for the lower division in the norm-referenced area of fluency.  

Recommendations for Future Research 

 The results of this study indicate the need for future research.  Based on the 

findings and conclusions of this study, the following recommendations are made: 

1. Conduct a longitudinal tracking study to follow a larger sample of students all 

four years through the curriculum process. 

2. Conduct studies to investigate how exposure to a creative institutional program 

impacts the students’ professional success in the work environment. 

3. Conduct studies to examine how collaborative learning impacts other majors in 

Family and Consumer Sciences, such as interior design or child development.   

4. Conduct research and explore how the student’s ethnicity, gender, or educational 

background affects their personal level of creativity and collaborative team 

learning process.  

5. Conduct longitudinal studies to investigate how the student’s creativity changes 

between entrance to college and after they have had exposure to a creative 

instructional program in a four-year university. 

6. Conduct longitudinal studies to investigate the relationship between creative 

instructional programs and retention of students in four-year universities. 

7. Conduct research to identify where the optimal place for creativity training within 

a curriculum should be placed. 

8. Conduct a study to further investigate the types of questions to ask to build 

creativity in the classroom. 
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9. Conduct a study to further investigate how the instructor’s role, direction, and 

guidance can affect the success of collaborative learning and creativity in the 

classroom. 

10. Conduct a longitudinal study to identify if the skills learned in the collaborative 

team learning process perpetuate and transfer past the semester experience. 

11. Conduct a study to further study the influence the student’s ability has on their 

ability to expand on their original design. 

12. Conduct a study which focuses on the following areas: 

a. Students with poor communication skills and the affect of the group size 

b. Grading, classroom feedback, and timing of the feedback 

c. Class size, group size, and inclusion into the classroom 

d. Impact of the classroom environment, the type of environment which can 

foster creativity, and reliance on the classroom instructor 

e. Factors which impact success of group consultations, such as frequency, 

duration, seating position, organizational skills, designer attitude  

13. Conduct a study to identify other learning models or formats that would support 

this type of peer feedback.   

Conclusion 

 This study looked at the triadic relationship between the creative process, the 

design process, team learning, and the possible influence this triad may have on the 

student’s finished garment or project.  While the typical design student works 

independently on their own projects with very little conscious feedback or educational 

interaction from their peers, this research has shown this approach limits the student’s 

success. 



 
 

233 
 

Given the global society students of today function in, it would seem crucial that 

an intensive and focused effort be made to restructure the classroom methodologies 

which have previously been used in the design classroom.  Instructors need to establish a 

classroom environment that embraces the value of students dialoguing with each other 

and provide multiple opportunities to elevate the student’s level of questioning.  This 

heightened awareness, as demonstrated through this research, helped students broaden 

their creative perspectives and personal thinking. 

Today’s classroom needs to be a positive environment in which students actively 

receive the support from their learning community of peers, and in turn gives them more 

confidence to take risks and develop their synthetic ability to generate novel and 

interesting ideas.  This same environment builds the individual’s creative expression, 

their analytic ability to think critically, and finally their practical ability to translate 

abstract ideas into practical accomplishments.   

This research had several notable findings.  First, it demonstrated the 

collaborative learning process was received better by the lower division students, thus 

suggesting this process needs to begin at as early of an age level as possible.  The 

research also showed there was a relationship between the final product, the creative 

process, the design process, team learning as well as the interconnectivity and influence 

of the person, environment, process, and product.   

The students in teams were more proficient in obtaining information from their 

team members, were stronger listeners, able to give constructive criticism, develop their 

analytical and divergent thinking skills, and strengthen their adaptive creativity.  Finally, 

this study supports the position that creativity is a process in which an innovative product 
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is incrementally developed.  This development can be enhanced through the use of teams 

and the collaborative learning process. 

If instructors are to prepare today’s students for tomorrow’s global environment, 

then the constructivist approach, which encourages the development of pooled 

intelligence and a knowledge community would help accomplish this.  As John Dewey 

(1933) recognized, how we think is generally more important than what we think.  
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APPENDIX A 
 

Scholastic Testing Service, Inc. 

Scholastic Testing Service 

480 Meyer Road 

Bensenville, Il, 60106 

 

1-630-766-7150  (office) 

1.314.739.3857  (fax) 
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APPENDIX B 
 

Online Journal Reflection Instructions 

Online Journal Reflection Questions 

 

Online Journal Reflection Instructions: 

 Using the appropriate section below, please write personal reflective comments 

on how you believe the design process went after each project.  Suggested questions to 

use, but not to limit you to, are listed under each section.  All entries should be posted in 

the online journaling section that has been set up for and is associated with this particular 

class.  A minimum of one journal entry per project is expected; however, more entries 

can be entered if desired and or needed.   

 

Possible questions individuals who are working in a team can answer: 

1. Reflect how the design process went working with another team member during 

the designing process.  Did you like it?  Dislike it?  Was it awkward? 

2. What questions were asked during the planning process?  Were these questions 

helpful? 

3. Were there any challenges that occurred while working with your other team 

members? 

4. What was your level of comfort in working with another person(s)? 

5. What was the degree of participation that everyone in the team had?  Was it 

equally distributed or did one person seem to be the leader, dominate the group, 

etc.? 
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6. How did the feedback process go when discussing the designs? 

7. Did your team member do / say anything that was especially helpful or surprising 

during the design process? 

8. Was it difficult or easy this week working with another person when designing a 

garment? 

9. Did working with another person keep you focused or was it distracting? 

10. Were ―what if‖ and ―how‖ questions asked during the design process? 

11. How many times did you consult during each class period?  Was this sufficient?  

What changes, if any, would you make? 

  

Possible question for individuals working independently can answer: 

1. Was there a point this week that you wished you had had a partner to work with? 

2. What frustrations, if any, did you have this week in working alone? 

3. Did working alone help you to stay focused?  If so, how.  If not, why not. 

4. What was your level of comfort in working alone? 

5. What challenges occurred while working alone?  

6. Where there questions that came up that were difficult to answer alone?   

7. How did was this situation handled? 
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APPENDIX C 
        

Participant Number:  ________ 
 

Rubric for Project Evaluation 

Using the rubric below, evaluate the projects based on the areas of aesthetics and 

creativity. For the purpose of this evaluation aesthetics will be defined as how 

successfully the elements and principles of design are executed.  Creativity will be 

defined as the ability to produce original ideas and solutions. Each area can receive up 

to five points.  Please use the following scoring system as you make your assessments: 

 

 

Scale Rating Definitions 

5 points (Pass) Excellent 
 

Much more than 
acceptable 

Surpassed expectations 
 

Should ensure extremely effective 
performance 

4 points (Pass) Very Good 
 

Above average 

More than adequate for effective 
performance 

 
No major deficiencies exist in assessed 

areas 
 

Consistently demonstrated better than 
average level of performance. 

3 points (Pass) Good 
 

Acceptable / Satisfactory 
 

Average 

Should be adequate for effective 
performance.  

 

2 points (Fail) Weak 
 

Less than Acceptable 

Insufficient for performance requirements.  
 

0 – 1 point 
(Fail) 

Unacceptable 
 

Poor 
 
Much less than acceptable 

Few or no criteria met 
 

Many deficiencies 
 

A major problem exists 
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Project 

Number 

Elements of 

Design 

Principles of 

Design 

Creativity 

Rating 

Overall 

Aesthetic 

Appeal 

Comments 

1. 
 
 
 
 
 
 
 

     

2. 
 
 
 
 
 
 
 

     

3. 
 
 
 
 
 
 
 

     

4. 
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APPENDIX D 
 

Interview Questions 
 

Name of interviewee                       Date of interview   Duration of Interview 
 
 

 

 

 

 

 

1.  Tell me about your thought process in working with another person (or working alone) 

when developing a design. 

 Did the order you typically use to design change when you worked with another 

individual? 

 Did you believe that your personality impacts on how well you work alone or 

with another person? 

 Did you find yourself more oriented toward your grade when you were designing?  

Or were you more focused on the design itself and did not worry about what 

people said about the design and would find yourself defying the crowd? 

 Did working alone or working with someone help or detract from this process? 

2.  Did your team member do / say anything that may have surprised your when 

designing and working through the design process?  Did working alone surprise you 

when designing and working through the design process? 

3.  Did working with another person (or working alone) when designing a garment 

change your personal design process?   

 Do you think working with another person impacted (negatively or positively) 

your design process? 
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 Do you think working alone impacted (negatively or positively) your design 

process? 

4.  Did you find it a difficult or an easy process to work with another person (or to work 

alone) when designing? 

 If the response was that it was difficult, have the individual identify why it was 

difficult and what was difficult about it. 

 If the response was it was easy, have them discuss how they believed it was easy. 

5.  Do you perceive this experience can prepare you for working in a professional 

environment with other designers?  If so how?  If not, why not. 

 Was working with another person (or working alone) more rewarding or did you 

find that it hindered your design development? 

 Did you find that working with another class member (or working alone) kept you 

focused on the assignment and the success of the finished design or did you focus 

more on the impact that this method would have on your final grade? 

6.  Did working with another person (or working alone) help you mentally process or 

picture the next step?   

 Was it quicker?   

 Was it easier?   

 Were there more personal ―ah ha‖ moments when working with another person 

(or working alone)?  As best as possible, have the participant compare this 

experience to past experiences and how this experience was different when 

working alone. 

7.  Did working with a team member (or working alone) help you bridge between your 

preexisting knowledge and or understanding and how to solve the new design problem? 
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8.  Was it easier to stay focused on the task when two or more of you worked together (or 

when you worked alone)?  Was the resolution quicker and/or easier to obtain?  What 

would you say was the most important or influencing component? 

 Did the number in your group impact you and/or the final results? 

9. Were there conflicts in the group or between you and your other team learners?  If so, 

how were they handled?  Did you see any conflicts between the team learners?  If so, 

how were they handled? 

 Did it cause problems in obtaining a final design? 

10.  What was your role in the designing process of this garment? 

11.  How would you evaluate the success of the final design?   

 Compare the final design of the garment to how you envisioned the final design.   

 Was it similar?  If there were dissimilarities, where were they? 

 Do you believe working as an independent learner (or a team learner) had any 

influence on the design outcome?   
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APPENDIX E 
 

Classroom Observations 
 
 

 
Class Being Observed                    Group Being Observed Date of Observation 
 

 

Physical Setting:  (Press / Environment)   

 What was the physical environment like in the room?   

 Was the environment or classroom atmosphere one that provided intrinsic 

motivation, encouraged a creative environment and group cohesion?   

 Were student exposed to possibility thinking (posing questions to identify 

the problems and issues)? 

 Were students were encouraged to believe in their own creativity identity 

(be curious/take a hands on approach)? 

 Were innovative contributions were encouraged? 

 Was there an atmosphere of competition?  Was the environment positive?  Was 

the environment encouraging?  Was it free from pressure? 

 How is the space allocated? 

 Were there any time restraints established in the classroom and / or with the 

project? 

 What types of objects, resources, and technologies are in the setting? 
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The Participants: (Person) 

 List the individuals in the scene and what their role was (what they were doing). 

 How did the participants interact with each other?   

 Observe the participants and their work habits when they work together.   

 Were some of the students more involved or absorbed in the task? 

 How much was each student absorbed in the task at hand? 

 Were there leaders in the team or was the amount of impute balanced? 

 How did the teams versus the individuals handle the problem solving?   

 Observe any differences between the individual learners and the team learners. 

 Was there any interaction?   

 Was this interaction initiated by the individual or the team learner?   

 How long did this interaction last?   

 Provide an overview of the quality of this interaction. 

 Was the concept of learning by doing promoted in the classroom?  (Students are 

assigned classroom activities where they collaboratively work together) 

 

Activities and Interactions: (Product) 

 Did some of the students seem to be more strongly directed toward the 

achievement motivation (grade recognition) or the social recognition (defying the 

crowd / rejecting sameness / contrarianism)? 

 If the person was more interested in social recognition (defying the crowd) were 

they more apt to take risks?  Is this mentality reflected in their design(s)/product? 
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Conversations: (Process and Product) 

 Were there leaders in the team or was the amount of impute balanced? 

 Was the concept of learning by doing promoted in the classroom?  (Students are 

assigned classroom activities where they collaboratively work together) 

 How did the teams vs. the individuals handle problem solving? 

 Did the individuals or groups discuss the following area during the design 

process? 

 Aesthetic 

 If this discussion did occur, at what point did each of these discussion topics 

happen during the flow of the conversation?  Be specific: 

 With which individual? 

 With which class? 

 With which group? 

 At what point during the conversation etc? 

Personal Observations: 

What role, if any, did the researcher play in today’s observations? 

Did the researcher affect the scene that was being observed?   

 If so how?  (What was said or done? 

Other Factors  

 Non-verbal communication 

 Any informal or unplanned activities observed in the classroom 

 Identify if anything did not happen but it was expected to happen
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APPENDIX F 

Baylor University 

Certification of Informed Consent 

Principal Investigator:  Mary Simpson  

 

The form asks for your consent to participate in educational research.  For this 

research you will be asked to work individually or in teams to access the effect team 

learning has on an individual’s creativity. 

 

The purpose of this research study is to investigate how team learning 

affects a student’s creativity level in the college classroom environment.   

 

 You will be asked to take two tests, one at the beginning of the semester and one 

at the end.  If you are randomly selected to work with a classmate in a team learning 

situation, you will have additional training on collaborative learning.  The tests and the 

learning will take approximately 30 minutes each.  Class time will be used for the test 

taking and a separate time will be set up for the collaborative learning training.  

Individual times will be set up to interview each of the students participating in the study.  

It is expected that this process will take approximately an additional 30 minutes in the 

course of the semester. This research will begin and end in one semester.  

 

 In addition, the physical garments or projects that are produced will be evaluated 

by a group of professional from the field.  During this evaluation, a coding system will be 

used to keep the identity of the participants confidential.  The instructor of record will not 

be given any information so as not to create bias in the research. 

 

 There will be no physical risks at any time.  You may elect, either now or at any 

time during the study, to withdraw your participation, with no penalty or loss of benefits 

to which you are entitled.  You should understand that your participation in this 

educational study is completely voluntary. 

 

 No one other than the principal investigator will have knowledge of the results 

from how a specific individual performs on the tasks or tests.   

 

 This study meets the American Psychological Association’s standards for 

“Minimal Risk,” and poses no major risks or dangers for you as a participant. 

 The results of the tests will be tabulated in the coming months, and will be 

available for you to review, should you wish to see the outcome.  This data will allow us 

to understand the effect team learning has on creativity in a collegiate environment. 

 

 Please direct all inquiries to Mary Simpson, FCS Department, Baylor University, 

Box 97334, Waco, TX, 76798.  Ms. Simpson can also be reached at (512) 797-0470 or 
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Dr. Tony Talbert, Department of Education, Baylor University, Box 97334, Waco, TX, 

76798.  Dr. Talbert can also be reached at (254) 710-7417. 

 

 If you have any questions regarding your rights as a participant, or any other 

aspect of the research s it related to you as a participant, please contact the Baylor 

University Committee for Protection of Human Subjects in Research, Dr. Ben Pierce, 

Chair, Baylor University, P.O. Box 97344, Waco, TX  76798.  Dr Pierce may also be 

reached at (512) 710-4288. 

 

 
I have read and understand this form, am aware of my rights as a participant, and 

have agreed to participate in this research.  I also understand that I will receive a copy of 
this signed and dated form for my records. 

 
 
 
 
 
 

Name (Signature)         Date 
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APPENDIX G 
 
 
 

Informed Consent 
 

 
BAYLOR 

 
BAYLOR UNIVERSITY 

 
Student Informed Consent Form 

 
The form asks for your consent to participate in educational research study 

during the Spring Semester of 2009.   For this research you will be asked to work 

individually or in teams to access the effect team learning has on an individual’s 

creativity.   

 

The purpose of this research study is to investigate how team learning 

affects a student’s creativity level in the college classroom environment.   

 

 You will be asked to take two tests, one at the beginning of the semester and one 

at the end.  If you are randomly selected to work with a classmate in a team learning 

situation, you will have additional training on collaborative learning.  The tests and the 

learning will take approximately 30 minutes each.  Class time will be used for the test 

taking and a separate time will be set up for the collaborative learning training.  

Individual times will be set up to interview each of the students participating in the study.  

It is expected that this process will take approximately an additional 30 minutes in the 

course of the semester. This research will begin and end in one semester.  

 

 In addition, the physical garments or projects that are produced will be evaluated 

by a group of professional from the field.  During this evaluation, a coding system will be 

used to keep the identity of the participants confidential.  The instructor of record will not 

be given any information so as not to create bias in the research. 

 

 There will be no physical risks at any time.  You may elect, either now or at any 

time during the study, to withdraw your participation, with no penalty or loss of benefits 

to which you are entitled.  You should understand that your participation in this 

educational study is completely voluntary.  You are free to participate.  Should you elect 

to not participate, there will be no harm or academic disadvantage to you. 

 No one other than the principal investigator will have knowledge of the results 

from how a specific individual performs on the tasks or tests. The results from this study 

will be kept for a period of five years, after which time the data will be shredded.  
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 This study meets the American Psychological Association’s standards for 

“Minimal Risk,” and poses no major risks or dangers for you as a participant. 

 

 The results of the tests will be tabulated in the coming months, and will be 

available for you to review, should you wish to see the outcome.  This data will allow us 

to understand the effect team learning has on creativity in a collegiate environment. 

 

 Please direct all inquiries to Mary Simpson, FCS Department, Baylor University, 

Box 97334, Waco, TX, 76798.  Ms. Simpson can also be reached at (512) 797-0470 or 

Dr. Tony Talbert, Department of Education, Baylor University, Box 97334, Waco, TX, 

76798.  Dr. Talbert can also be reached at (254) 710-7417. 

 

     If you have any questions regarding your rights as a participant, or any other aspect 

of the research s it related to you as a participant, please contact the Baylor University 

Committee for Protection of Human Subjects in Research, Dr. Matthew S Stanford, 

Chair, Baylor University, IRB, One Bear Place #97334, Waco, Texas 76798-7334, phone 

number 254-710-2236.  

 

 
 
I have read and understand this form, am aware of my rights as a participant, and 

have agreed to participate in this research.  I also understand that I will receive a copy of 
this signed and dated form for my records. 

 
 
 
 
 
 
 
 

Name (Signature)         Date 
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