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A COMPARISON OF PROBLEM-SOLVING CONFIDENCE AND  

PROBLEM-SOLVING STYLES IN  

TRADITIONAL AND TECHNICAL HIGH SCHOOL SETTINGS 

 

Donna J. Bolner, EdD 

 Western Connecticut State University 

Abstract 

For more than 100 years the United States has invested funds into public high schools 

and career technical centers to support youth workforce development, yet little research is 

represented in the literature on this area.  This is especially true for problem-solving confidence 

and problem-solving styles for teachers and students.  The purpose of the study was to explore 

traditional high school and technical high school settings through the lens of teacher and student 

problem-solving confidence and problem-solving styles.  Problem-solving, as a 21st Century 

Skill, is recommended for both teachers and students to improve outcomes in the classroom, and 

similar to career technical centers it is not well represented in the literature.  In this study, data 

from three instruments were collected from a total of 70 teachers for one instrument, 55 teachers 

for another instrument, and 221 students for both instruments in two types of high schools: a 

traditional high school and technical high schools in the northeastern United States.  Data were 

collected from the Problem-Solving Inventory (PSI) for problem-solving confidence; VIEW: An 

assessment of problem-solving style (VIEW) for problem solving style; and a researcher created 

demographic questionnaire.  Descriptive statistics, multivariate analysis of variance 

(MANOVA), and multiple linear regression (MLR) were used to answer the research questions 

under study.  The results demonstrated no statistically significant differences for teachers on the 

PSI subscales or dimensions of VIEW.   However, teachers at traditional high schools self-



 
 

ii 

reported slightly lower Problem-Solving Confidence and they shared the same problem-solving 

styles as teachers in the technical high schools according to mean scores for both the PSI and 

VIEW.  A statistically significant difference was found for students based on high school setting 

according to the PSI, with technical high school students demonstrating more Problem-Solving 

Confidence, less avoidance to problem-solving, and better control of emotions while problem-

solving.  Students at the technical high school also preferred the problem-solving style of Person 

over Task from VIEW’s dimension designated as Ways of Deciding.  
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CHAPTER ONE: INTRODUCTION TO THE STUDY 

Preparing youth for higher education or workforce opportunities has been the charge of 

educators since the establishment of nationwide compulsory education.  The year 2000 and the 

dawn of 21st Century brought about a renewed focus of attributes required for high school 

graduates.  There has been an emphasis for what graduates must know and be able to do to attend 

in both higher education or enter the workforce, due to the rapid advancements in technology and 

a recognition that the future is as yet unknown and additional skills will be required (Geisinger, 

2016; Lapek, 2017).  This re-focus on attributes needed to tackle careers which are yet to be 

defined, has garnered funding from the federal government for schools with career technical 

programming (The Strengthening Career and Technical Education for the 21st Century Act, 

Congressional Research Service, 2018) and attention from educators promoting 21st Century 

Skills among students (Geisinger, 2016). 

On the heels of policymakers using the 21st Century as an opportunity to define education 

and pass education legislation such as No Child Left Behind Act (2001), which emphasized 

increasing student performance and student accountability by states, followed by the Carl 

Perkins Career and Technical Education Act (2006), have sought to develop and support career 

technical education and improve the competitiveness of the future workforce (Mojkowski & 

Washar, 2007).  Both legislative acts separately highlighted student “skills” in compulsory 

education.  The No Child Left Behind Act (2001) eventually led to many states embracing 

Common Core standards that stressed “critical-thinking, problem-solving, and analytical skills 

that are required for success in college, career, and life” according to CommonCore.org.  

Specifically, the Carl Perkins Career and Technical Education Act (2006) moved to “develop 

more fully the academic, career, and technical skills of secondary and postsecondary students 
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who elect to enroll in career and technical education programs” (Perkins Collaborative Resource 

Network, 2019).  Emerging from the nexus of these attempts to improve education for all 

students and prepare a future workforce were the 21st Century Skills.  According to the 

Association of Supervision and Curriculum Development (2015) 21st Century learning and 

thinking skills include “critical thinking and problem-solving; communication, creativity and 

innovation, collaboration, information and media literacy, contextual learning (p. 6).”   

Lapek (2017) adds that “21st Century Skills are a broad set of knowledge, skills, work 

habits, and character traits” and that “students with these abilities are better able to adapt to new 

situations, solve their own problems, share their ideas, and reflect on how their actions affect 

others” (p. 25).  The Education Commission of the States’ January 2019 Policy Snapshot stated 

“Research suggests that quality career and technical education (CTE) programs in high school 

can support students in building foundational technical skills, gaining practical experience and 

laying the foundation for future pursuits in postsecondary education and their careers” (Keily, 

para. 1).  

This quantitative study sought to evaluate the differences between skills developed 

through two publicly funded types of high school education available to students in grades 11-12 

throughout the United States, traditional high school and technical high school.  Traditional high 

schools offer predominately academic programming and a focus on college readiness upon 

graduation.  Technical high schools offer predominantly career technical education programming 

and focus on students gaining industry-recognized credentials or certificates in addition to 

graduating from high school.  The specific 21st Century Skill chosen for this study to evaluate if 

differences exist between the two types of high schools was problem-solving.  Although 

problem-solving involves many steps such as understanding the problem, devising a plan, 
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carrying out the plan, and looking back (Polya, 1945/2014), this study focused on act the of 

solving a problem.  This act was chosen because students can collaboratively problem solve with 

teachers and peers in the classroom gaining practice and experience every day.  Polya 

(1945/2014) explained the imitation and practice of problem-solving between teacher and 

student in How To Solve It, by stating, “The teacher who wishes to develop his students’ ability 

to do problems must instill some interest for problems into their minds and give them plenty of 

opportunity for imitation and practice (p. 5)”.  Therefore, this study sought to evaluate this skill 

of teachers and students in both the traditional high school and technical high school settings.  

Utilizing problem-solving as the lens in which to study differences, this study also specifically 

tried to identify differences in problem-solving confidence and problem-solving style.  While 

both confidence and style relate to individual choices while problem-solving, problem-solving 

confidence is “an individual’s awareness and evaluation of his or her problem-solving abilities or 

style” (Heppner  & Baker, 1997, p.231) while problem-solving style is based on “consistent 

individual differences” (Treffinger & Selby, 2004, p. 5). 

Rationale 

Although 21st Century Skills have been promoted in education for almost twenty years, 

high schools have not significantly changed in structure, management, and classroom practices.  

As federal government funding for career technical education programming continues to be 

reauthorized (The Strengthening Career and Technical Education Act for the 21st Century, 2018) 

little research describing the impact of career technical education programming on skills such as 

problem-solving exists.   Assessment of 21st Century Skills, as pointed out by Geisinger (2016), 

“. . . has generated considerable thought and hypothesizing, but far less empirical research” (p. 

245).  As teachers work to prepare students for graduation with the necessary 21st Century Skills, 
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such as problem-solving, they are challenged to balance declarative knowledge with procedural 

and conditional knowledge (Driscoll, 2005; Kuchinke, 2013). 

When reflecting on education and 21st Century Skills, Geisinger (2016) states, “It is clear 

that education that has emphasized memory and routine problem solving needs a metamorphosis 

. . ..” (p. 245) and concludes, “instruction also much [must] change dramatically to address these 

new needed skills” (p. 249).  This instructional change requires teachers to utilize their own 

problem-solving skills in the classroom for positive outcomes to occur regarding student 

performance.  Therefore, understanding if the context of learning environment has an impact on 

students gaining the skill of problem-solving is important to explore and to expand current 

literature.  

Statement of the Problem 

There exists a limited number of research studies that measure whether there are 

differences gained by students enrolled in different types of high schools, such as traditional high 

schools and technical high schools, based on 21st Century Skills such as problem-solving.  Based 

on Polya’s (1945/2014) ideas, students problem-solving may imitate their teachers’ problem-

solving, therefore this study seeks to understand this in traditional and technical high schools.  

Gaining an understanding of self-assessed teacher and student problem-solving confidence and 

problem-solving style can inform instructional practice in any classroom environment.  

Therefore, future empirical evidence is needed to determine if teachers’ and students’ problem-

solving confidence and problem solving styles differ depending on the context of the learning 

environment.  Increased understanding of the differences between traditional high schools and 

technical high schools will add to the literature. 
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Statement of Purpose 

The purpose of this study was to better understand the way that traditional high schools 

compare with technical high schools when it comes to 21st Century Skills.  It was decided to 

examine if a difference in problem-solving confidence and problem-solving style exists between 

teachers and students in each type of high school setting.  The study also sought to investigate if 

specific differences existed for teachers’ and students’ problem-solving confidence score 

produced by the Problem Solving Inventory (PSI) (Heppner, 1988) and their problem-solving 

style  as determined by VIEW: An assessment of problem-solving style  (Selby, Treffinger, & 

Isaksen, 2013). 

Description of Potential Benefits of the Research 

Potential benefits of the research include understanding relationships between problem-

solving confidence and problem-solving styles among high school teachers and students in the 

traditional high school and technical high school setting.  These relationships can improve the 

understanding and integration of problem-solving, as a 21st Century skill, into existing 

instructional practices in the classroom.  A second potential benefit is to determine if the learning 

environment impacts the transferring of 21st Century Skills from teachers to students, thus 

providing an opportunity to reflect on the current school structure.  Lastly, the research will add 

to the literature regarding whether career technical education programming in high schools, 

which has increased in student enrollment 22% nationwide in the last decade (Hess & Martin, 

2019), is indeed providing students with problem-solving skills for the future. 
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Brief Definition of Key Terms 

1. Teacher refers to an individual who obtained teaching certification through a state 

department of education (State of Connecticut Department of Education, 2019, Lohman, 

2002). 

2. Student for the purpose of this study refers to an individual who has completed half of the 

20 credits towards graduation and a minimum of two credits of English. (State of 

Connecticut Act 15-237, 2015). 

3. Technical high school refers to a secondary school that allows students in grades nine 

through twelve to complete a four-year career technical education program with 

credentials for high school graduation.  This type of high school employs teachers in 

occupational subjects who comprise more than 50% of the overall teacher staff and 

possess a vocational endorsement by the state, which requires eight years trade 

experience in the specific occupational subject (State of Connecticut Department of 

Education, 2020).  

4. Traditional high school refers to a secondary school assigned to students in grades nine 

through twelve based on their residence and allows students to complete general 

education requirements for a high school diploma.  This type of high school employs 

teachers in the subjects of English, history, mathematics, and science who comprise more 

than 50% of the overall teacher population, which does not require prior occupational 

experience (State of Connecticut, 2015). 

5. Vocational education refers to skills training specific for work preparation (Brand, Valent 

& Browning, 2013; Kuchinke, 2013). 

 



 

 
 

7 

Overview of Study 

This dissertation is organized into five chapters.  Chapter one is an introduction to 21st 

Century Skills, traditional high school education, and technical high school education.  It also 

outlines the purpose of the study and research questions related to teachers’ and students’ 

problem-solving confidence and problem-solving style differences.  Finally, this chapter is 

concerned with the organization details of this quantitative dissertation.  Chapter two is 

concerned with the literature review and includes the following areas of comparisons; traditional 

high schools and technical high schools, teacher problem-solving, and student problem-solving, 

which are necessary to ground this research study.  Chapter three is concerned with the 

methodology and outlines the target population, instruments, data collection, and analyses 

necessary to answer the research questions.  Chapter four is concerned with the results of the 

statistical analyses performed on the screened and cleaned data to determine if differences 

between teacher and students’ problem-solving confidence and problem-solving style exists 

between traditional high school and technical high school settings.  Chapter five is concerned 

with summarizing the results of the statistical analyses and discussing the impact on the current 

education environment.  This chapter also offers suggestions for future research. 

Research Questions 

The following research questions guided this study:  

Research Question One 

Is there a significant difference in scores on the Problem Solving Inventory (PSI) and 

VIEW: An assessment of problem-solving style (VIEW) between traditional high school and 

technical high school teachers?  
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Non-directional hypothesis.  There will be a significant difference in scores on the 

Problem Solving Inventory (PSI) and VIEW: An assessment of problem-solving style (VIEW) 

and between teachers who work in traditional high schools and technical high schools. 

Research Question Two 

To what degree and in what manner is the Total Problem-Solving Confidence score of 

teachers produced by the Problem Solving Inventory (PSI) predicted by VIEW: An assessment of 

problem-solving style (VIEW), and the variables gender, certification area, years of teaching 

experience, and type of school? 

Non-directional hypothesis.  The problem-solving style of teachers produced by VIEW: 

An assessment of problem-solving style (VIEW), with the variables gender, certification area, 

years of teaching experience, and type of school will significantly predict the Total Problem-

Solving Confidence score produced by the Problem Solving Inventory (PSI). 

Research Question Three 

Is there a significant difference in scores on the Problem Solving Inventory (PSI) and 

VIEW: An assessment of problem-solving style (VIEW) between traditional high school and 

technical high school students?  

Non-directional hypothesis.  There will be a significant difference in scores on the 

Problem Solving Inventory (PSI) and VIEW: An assessment of problem-solving style (VIEW) 

and between students who attend traditional high schools and technical high schools.  
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Research Question Four  

To what degree and in what manner is the Total Problem-Solving Confidence score of 

students produced by the Problem Solving Inventory (PSI) predicted by VIEW: An assessment of 

problem-solving style (VIEW), and the variables gender, grade level, and type of school? 

Non-directional hypothesis. The problem-solving style of students produced by VIEW: 

An assessment of problem-solving style (VIEW), with the variables gender, grade, and type of 

school will significantly predict the Total Problem-Solving Confidence score produced by the 

Problem Solving Inventory (PSI).  
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CHAPTER TWO: REVIEW OF THE LITERATURE  

Over 100 years of federal investment to prepare youth for a competitive workplace 

(Vocational Education Acts and Carl Perkins Acts) and twenty years of media coverage about 

career education programming, including 21st Century Skills, (Hess & Martin, 2019), has not led 

to extensive research on career technical educational programming or its ability to transfer 21st 

Century Skills to high school students.  Considering how 21st Century Skills are gained by high 

school students is important.  For the purpose of this study, traditional high schools and technical 

high schools will be compared as different education settings in which problem-solving 

acquisition will be measured, which is an important component to student success in both the 

classroom and post-high school world (Geisinger, 2016; Gysbers, 2013; Lapek, 2017). 

Since 21st Century Skills (Geisinger, 2016; Gysbers, 2013; Lapek, 2017) are named for 

the beginning of this century, January 2001 served as start date in which the literature review 

began and ended with 2019.   Available online research databases, Academic Search Premier, 

EBSCO, Education Research Complete, and PsychINFO through Western Connecticut State 

University libraries were utilized for the literature search covering this twenty year time period.  

Only peer reviewed studies were selected. 

Search Process  

The following search terms: “problem solving,”  “problem solving skills,” “Problem-

Solving Confidence,” “problem solving style,” “teachers or educators,” “high school students or 

teenagers or adolescents,” “career technical high schools,” “traditional high school,” and 

“technical high school,” were utilized.  These search terms, related to the nature of the study, 

revealed a limited number of peer reviewed articles involving problem-solving among classroom 

teachers and high school students.   A limited number of articles were also available regarding 
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differences between career technical education and traditional education.  As a result, “decision 

making” and “vocational” were used as synonyms for “problem solving” and “career technical” 

respectively in the literature search.  Due to the limited number of peer reviewed articles 

available, a detailed outline of the search results by topic was provided to demonstrate the 

importance of the present study to add to the literature. 

Utilizing the key terms “career technical education in high school,” “traditional high 

school,” and “differences or comparisons” 144 articles were located.  After selecting peer 

reviewed articles only, the list narrowed to 89 articles.  Of the articles remaining, nine involved 

analysis of policy and recent changes in career technical education, eight described career 

technical education in terms of demographics, and six connected career technical education to 

economics.  The remaining articles described impacts of career technical education to drop out 

rates, career and college connections, and other programs offered to high school students.  A 

secondary search was created by replacing the words “career technical education in high school” 

with “vocational education.  The key terms “high school students or teenagers or adolescents” 

and “not adults” were added to locate 54 peer reviewed articles.  From this search, no new 

articles of relevance regarding “career technical education in high school” and “traditional high 

school,” differences were discovered. 

Utilizing the key term “problem solving” alone identified a total of 415,362 items.  

Limiting items to only peer-reviewed publications resulted in narrowing the total to 285,075.  

When the search was advanced to include the terms “teacher problem solving,” but not to include 

“improve, increase, enhance, promote, “or “students” the search narrowed to 167 items.  Of the 

167 peer-reviewed articles, 26 focused on problem-solving of preservice teachers, seven were 

not in English, and another seven were about solving math problems.  The remaining articles fit 
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into one of two categories: first, the articles focused on mental health aspects of problem-solving 

as a coping skill or second, the articles only used one word out of the search terms “teacher,” 

“problem,” or “solving.” 

When an advanced search was conducted for students, the same process used for teachers 

was recreated but with different terms, which included “student problem solving” but did not 

include “improve, increase, enhance, promote, “and “teachers.”  From this broad search 2,921 

items were found, and “mathematical” was excluded from the search which dropped the items to 

847.  The term “problem solving skills” was added to the advanced search and resulted in 235 

articles, of which 25 were not relevant to the current study, 20 were not related to high school 

students, ten were not available in English, six were about math problem-solving, five were 

about problem-solving as a coping skill for adolescent mental health, and four discussed 

problem-solving skills’ research among high school students, most of which were outside the 

United States.  The remaining articles only used one word out of the terms in the advanced 

search and were not relevant to this study.  In an effort to narrow the search further, “problem-

solving confidence” was added to the original search and led to five items unrelated.  After 

replacing “Problem-Solving Confidence” with “problem solving style” the number of items went 

to 24 of which ten were noted as duplicates.  Of the remaining 14 articles, only three noted prior 

research regarding problem-solving style with high school students. 

Overall, most articles regarding problem-solving were conducted with pre-service 

teachers and university students, which are not the target population of this study and were not 

selected for the literature review.  Many articles had an emphasis in mental health and clinical 

psychology.  Another common theme during the literature review included studies about 

problem-solving that were conducted outside the United States, specifically Turkey; however, 
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several studies were not yet translated into the English language and were not accessible to the 

researcher.  The current study on different types of high schools and problem-solving by teachers 

and students is not represented within the existing body of research. 

In order to provide an understanding of the literature that explains this study, chapter two 

is organized into five sections.  Section (a) presents literature on public high school (traditional 

high school and technical high school) in the United States and 21st Century education initiatives 

that define difference in programming.  Section (b) provides background on the type of problem-

solving identified for the study and the rationale for choosing specific instruments.  Section (c) 

provides a theoretical background to thought, learning, and learning environments.  Section (d) 

presents relevant empirical research related to school type and problem-solving in public high 

schools involving teachers and students, respectively.  The final section concludes the chapter 

with a framed argument supporting the need for the investigation. 

Public High Schools and 21st Century Education  

Since the 1890 widespread compulsory attendance laws in the United States, and the 

opening of public schools across the nation, the establishment of age-based separation of 

students in schools began the birth of today’s education system.  Katz (1976) states, “From 1890 

to 1930, the public high school took a cataclysmic leap toward becoming the dominant 

institution of secondary education” (p. 23).  According to C. H. Edson (as cited in Katz, 1976) 

the shift of young people out of the workforce and into secondary schools came over a 30-year 

period when the number of high schools increased 467%.  Today, general high school student 

schedules consist of English, mathematics, history, science, physical education, and electives that 

lead to graduation.  In most states, traditional high schools are funded by taxes paid by 

homeowners living in a specific attendance area, typically known as a school district, and are 
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populated with students that live in that district’s attendance area.  The ultimate focus of 

traditional high school has been and continues to be the preparation of students for future 

training opportunities towards adult self-sustainability in the workforce.  This may include 

preparation for college or training towards a trade and is achieved through a high school 

diploma, typically after four years of successful completion of grades nine through twelve. 

While tremendous growth of high schools signified a pendulum shift away from work 

with an 8th grade education, the United States continued to make investments in its workforce.  

In 1917 the Smith-Hughes Act provided for an alternative to curriculum-based education to 

prepare high school students for jobs in response to the industrial revolution (Wonacott, 2003).  

Approximately 50 years later amid many changes in policy the 1963 Vocational Education Act, 

Vocational Education Amendments of 1968, Title II—Vocational Education (1972), and 

Educational Amendments of 1976 broadened the diversity of students in which this alternative 

job preparation education was available (Wonacott, 2003).  These legislative acts sought to train 

disadvantaged (academic, socioeconomic, bilingual, and disabled) students for jobs in the 

economy, therefore improving their chances for overcoming their circumstances. 

Twenty years later during the next education reform, the 1984 Carl D. Perkins Vocational 

Education and Applied Technology Act sought to improve vocational education programming 

while specifically including students with special needs.  The funding set aside for the legislative 

act allocated approximately 60% of the funding to special need students, while the other portion 

was designed for improving programming.  The result was an increase in the enrollment of 

special needs students and little changes in programming as the down economy did not favor 

occupational interest.  However, the most lasting impact of the act was the “stigma” attached to 

vocational education as being “less than” classes, for “less than” students that teacher, Deidra 
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Gammill, experienced when she transferred from a general education setting to a career technical 

academy in her own high school in 2015 (p. 18). 

The Carl D. Perkins Vocational Education and Applied Technology Act of 1990 focused 

on improving student performance and achievement for all segments of the student population 

and improving the quality of vocational education with academic cores (Wonacott, 2003).  The 

act recognized the rapid advancements in technology and the need for occupational skills 

competencies among students.  The act emphasized academics in the vocational setting and 

opened funding to all students and represented the first step towards the current technical 

education programming. 

  The Carl D. Perkins Vocational Education and Applied Technology Act of 1998 

continued the spirit of the previous acts; however, the 1998 act removed funding that was 

specific to special populations, which opened federal funding for all students pursuing vocational 

education.  The act also linked secondary and post-secondary programs to prepare students.  The 

prior act’s infusion of academics into vocational education programming was intended to send a 

message that the United States was addressing the “ever-changing, technologically, 

sophisticated, and internationally competitive workplace[s]” on the eve of the 21st Century 

(Wonacott, 2003, p. 15). 

The reauthorization of the Carl Perkins Career and Technical Education Act (2006) 

sought to further expand career technical education by dovetailing it with traditional academic 

coursework (Brand, Valent & Browning, 2013) to create an inspiring environment for all 

students to connect knowledge to practice.  Now known as career and technical education (CTE), 

rather than vocational education, federal initiatives involving career and technical education 
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highlight the importance of high school personnel across the United States preparing graduates 

each year to become career ready.  Gysbers (2013) described this process in the following way: 

[Graduates must be] able to take advantage of the current and possible future 

opportunities available to them, such as going directly into the labor force; obtaining an 

apprenticeship; selecting a certificate program; attending a 2-year technical high school, 

community college, or 4-year college or university; or enlisting in the military (p. 284). 

Gysbers pointed out that all pathways available to students require the application of skills for 

any choice they may make after graduating high school.  Students must be able to connect prior 

knowledge and be ready to apply their skills to be college and career ready. 

The most recent reauthorization of the Carl D. Perkins Career and Technical Education 

Act has been the Strengthening Career and Technical Education Act for the 21st Century (Perkins 

V) of 2018.  In its last reauthorization the act continued the emphasis on integration of academic, 

career, and technical instruction, while providing students with the skills to keep the United 

States competitive.  It focused on increasing the employment opportunities for special 

populations and “disseminating national research, and providing professional development and 

technical assistance, that will improve CTE programs of study, services, and activities” (Perkins 

Collaborative Resource Network, 2019).  Most significantly, the 2018 reauthorization 

represented a federal investment increase in secondary and post-secondary education, 

particularly to community colleges (American Association of Community Colleges, 2018).  It 

funded and strengthened CTE programs that integrate traditional high school content, real-world 

skills, and real life applications in the learning environment (Gammill, 2015). 

While the Strengthening Career and Technical Education Act for the 21st Century 

(Perkins V) 2018 provided for integration of vocational education with academic cores, it also 
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emphasized providing students with the skills to keep the United States competitive and increase 

employment opportunities.  Currently these skills are known as 21st Century Skills and include 

problem-solving (Geisinger, 2016; Lapek, 2017).  Lapek (2017) stated, “If properly equipped 

with the skills they need, our students will be able to face any situation with confidence and be 

successful regardless of the uncertain future” (p. 26).  Since providing students with 21st Century 

Skills is viewed as essential and includes problem-solving as part of the 2018 Strengthening 

Career and Technical Education Act for the 21st Century (Perkins V), and the nation has 

increased spending by $115 million dollars to this end (American Association of Community 

Colleges, 2018), then understanding the impact of the educational landscape on problem-solving 

skills is important. 

Thought, Learning, and Learning Environments 

To ground this study in theoretical research, the context of the groups studied were first 

considered.  Traditional high schools and technical high schools both lead to a high school 

diploma, however a technical high school also offers industry-recognized credentials or 

certificates, therefore defining different learning environments.  However, problem-solving is an 

activity that is individual specific based on past or prior experience as described by Dewey 

(1910) and discussed earlier.  In addition to Dewey’s process of thought regarding addressing 

“difficulties,” Bandura’s (1971) recognition of man’s cognitive capacity to learn through 

observation and problem solve “symbolically, without having to enact the various alternatives 

and foresee the probable consequences of different actions and alter their behavior accordingly” 

(p. 3), describes the daily acts of  teachers and students in any high school classroom.  People 

need not experience everything firsthand.  Instead they can learn through reason and other 

people’s experiences.  Bandura (1977) stated “Requisite cognitive skills are usually developed 
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by initially performing operations on actual objects and then increasing the complexity, and 

abstraction” (p. 172).  Teachers model problem-solving behaviors for observing students “by 

considering relevant information, apply[ing] cognitive operations. . .[to] generate possible 

solutions” (p. 171).  Bandura stated in 1977 (p. 172) “The process by which people learn to solve 

problems symbolically has received comparatively little attention despite its central role in 

human functioning” (p. 172).  

Vygotsky’s Zone of Proximal Development brought together Dewey’s notion of 

necessary past experience and prior knowledge with Bandura’s learning through reason and other 

people’s experiences.  Vygotsky advocated for learning through whole activities that were 

relevant and authentic to students, rather than compartmentalized parts (Doolittle, 1995).  

According to Vygotsky “the zone of proximal development defines those functions that have not 

yet matured but are in the process of maturation” (Vygotsky, 1978, p.86).  Vygotsky stated that 

“potential development as determined through problem-solving under adult guidance or in 

collaboration with more capable peers” could increase the level of student success, rather than 

working alone (Vygotsky, 1978, p.86).  The collaborative nature of Vygotsky’s Zone of 

Proximal Development (ZPD) best described student interactions in any technical high school 

classroom, where students are seeking proficiency towards certification rather than grades. 

Supporting ZPD in the classroom requires that teachers promote systematic problem-

solving among their students while learning.  This involves much decision making on the part of 

the teacher to facilitate such processes daily.  James Calderhead (1984) in Teachers’ Classroom 

Decision Making, described teacher problem-solving when he separated teacher decision making 

into the preactive and interactive phases.  When discussing the difference between the two 

phases, Calderhead described preactive as when “...teachers are involved in planning and 
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evaluation, processes which require them to make reflective decisions of a problem-solving 

nature” (p. 4) and interactive when “teachers are in face-to-face interaction with their pupils...and 

teachers must rely upon immediate, intuitive or routine decision-making" (p. 4).  As teachers 

model problem-solving for students in both phases, Calderhead stated that: 

A fuller understanding of teaching processes in ordinary classrooms separates and of how 

these relate to different teaching contexts might help teachers and others engaged in 

shaping the curriculum to work more constructively and effectively towards the 

improvement of educational practices.  Research on teacher decision-making can 

contribute to such an understanding and thereby aid the process of innovation (p.19). 

In Exploring Teachers’ Thinking (1987), a follow up to Calderhead (1984), a more in-depth 

discussion of teacher problem-solving occurred by multiple authors.  One of the authors, 

Berlinger probed the question of how much experience would be necessary for “the acquisition 

of problem-solving skills” (p. 78).  When Berlinger hypothesized about the amount of 

knowledge teachers needed to effectively problem solve, he anticipated that experienced teachers 

would have a better ability to problem solve than novice teachers, because the experienced 

teachers would possess multiple instructional strategies.   

The nexus between an increased focus on career technical education (Hess & Martin, 

2019) and 21st Century Skills, such as problem-solving, (Geisinger, 2016; Gysbers, 2013; Lapek, 

2017) served as the catalyst for curiosity to conduct this study.  The exploration of any 

differences in problem-solving between two types of high schools (traditional and technical) for 

students and teachers collaborating each day, could serve as the first step to evaluating career 

technical education’s influence on students and the transfer of 21st Century Skills through this 

type of learning environment. 
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Type of School Comparison – Within United States  

Four articles (Aliaga, Kotamraju, & Stone, 2014; Cheng & Hitt, 2018; Gentry, Peters, & 

Mann, 2007; and Gentry, Rizza, Peters, & Hu, 2005) were found regarding comparison of school 

type between traditional high school and technical high schools, also known as career technical 

education (CTE) in some parts of the United States.  Aliaga, Kotamraju, and Stone (2014) and 

Cheng and Hitt (2018) found that high school programming in the United States determines what 

strengths students possess upon completion; therefore, an understanding of the culture of the 

career technical education experience is important.  Gentry, Rizza, Peters, and Hu (2005) 

investigated the community of learning of a CTE center and found that a sense of community, 

professionalism, and a reason to learn were prevalent themes from participants.  As a follow up 

study, Gentry, Peters, and Mann (2007) studied the perceptions of general and talented students’ 

experiences while enrolled in both a traditional high school and a CTE center.  They discovered 

two consistent themes between both groups of students, which was that more positive 

experiences about learning were associated with CTE teachers rather than the traditional high 

school teachers.  These studies were included to demonstrate the necessity to explore if school 

type plays a role in the context of learning for students and community of learners for teachers.  

A group of researchers already mentioned with multiple relevant studies are Gentry, 

Rizza, Peters, and Hu’s (2005) qualitative study that included 108 participants from a rural 

region in a mid-western state CTE center, which included students (n = 90) and faculty and staff 

(n = 18).  The center was specifically chosen due to its participation in a previous study in which 

the Student Perceptions of Classroom Quality (SPOCQ) was administered as part of instrument 

development. The purpose of the study was to examine and understand the perceptions and 

experiences of students in a CTE education setting.  Data were collected using interviews, focus 
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groups, observations, of participants and document review.  Qualitative data analysis included 

coding by a three-step process.  Data were examined for open and general codes, then codes 

were categorized and then compared across participants and collapsed into smaller categories 

with specific details and individual accounts.  These smaller categories were then re-assembled 

into a narrative discussing the factors that influenced the perceptions of the participants.  For the 

purpose of quantitative confirmation, the SPOCQ was re-administered to students to check for 

the highly positive reports from students and staff through the interviews.  Gentry, Rizza, Peters, 

and Hu reported that “Qualitatively, the students tell a story of their collective experience at the 

center, and quantitatively these students rate their programs much higher than typical students 

rate their classes around the country” (p. 76).  The researchers stated further research regarding 

“student perceptions between such [CTE] settings and general high school setting is warranted” 

(p. 80).  They also summarized that “More work needs to be done on the role of CTE in the 

development of gifts and talents as well as career aspirations of the students it serves” (p. 80).  

In a follow up qualitative study from the same rural region in a mid-western state Gentry, 

Peters, and Mann (2007) re-examined the CTE center from a 2005 study, which included student 

participants (n = 51) through a different lens.  The purpose of the study was to understand the 

different perceptions of general and talented students that attend both a traditional high school 

and a career technical education (CTE) center.  Data were collected using semi-structured 

interviews of participants and document review.  Qualitative data analyses included coding by a 

three-step process.  Open, axial, and selective coding of data were completed, and a content 

analysis was used to match comments into emergent themes as either positive or negative and 

frequency of the theme.  The researchers discovered two consistent themes between both groups 

of students, which was that more positive experiences about learning were associated with CTE 
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teachers rather than the traditional high school teachers.  Overall students cited “quality of their 

teachers,” and “learning relevant content” as the most prominent positive comments when 

interviewed.  These Gentry, et al. studies were included due to the emerging trend of different 

student perception based on school type.  

Another interesting perspective of the CTE experience was explained in Aliaga, 

Kotamraju, and Stone’s (2014) descriptive study which sought to define the CTE credit taking 

experience of students in the United States.  Data were used from the Education Longitudinal 

Study of 2002 produced by the National Center for Education Statistics (NCES).  The data 

represented a national sample of 2,698,609 grade ten through twelve students.  Analysis of the 

data were modeled from the Kotamraju et al. (2011b) approach which categorized CTE courses 

and identified sequenced courses as partial for full.  This allowed the researchers to develop a 

typology of eight different categories of CTE course completion.  The eight categories 

established were: (a) no CTE credits, (b) more than zero, (c) but less than one CTE credit, (d) 

one CTE credit, (e) more than one but less than three CTE credits, (f) three CTE credits without 

fulfilling the requirements of an occupational area, (g) three credits and fulfilling the 

requirements of one occupational area, and (h) more than three CTE credits and fulfilling the 

requirements of one or more occupational or more occupational areas.  Aliaga, Kotamraju, and 

Stone found that more than 40% of all public high school students take CTE credits in a 

significant amount without going over the 3-credit threshold, and that number changes to 50% of 

all public high school students when the CTE credits are more than zero but less than one.  

Students that take three or more credits without a clear occupational focus make up 27.2% of all 

students.  Aliaga, Kotamraju, and Stone stated, “From a policy paradigm that separated and 

differentiated CTE from regular education, the nation has moved toward a different framework 
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and with it a different paradigm of educational preparation” (p. 153).  The paradigm shift found 

by Aliaga, Kotamraju, and Stone for high school students provides another important reason to 

study schools that are different in programming per education policies. 

Cheng and Hitt’s (2018) descriptive study sought to determine if any differences in 

academic achievement, attitudes, classroom behaviors, and other noncognitive skills existed 

between students who attended traditional high school and select CTE courses and students 

attending full time technical high schools in the United States.  Researchers investigated 

differences between students at the two types of high schools and within groups of students in 

different CTE programs at the full time technical high school.   Data were used from the 

Education Longitudinal Study of 2002 produced by the National Center for Education Statistics 

(NCES).  The data represented a national sample of 15, 000 tenth grade students.  Analyses 

included two estimated linear regressions, like Kreisman and Strange’s model in Vocational and 

Career Tech Education in American High Schools, (n.d.) to predict selection into full time 

technical high school and the number of CTE credits taken by students not enrolled in full time 

technical high school.  Cheng and Hitt confirmed prior research that found students who enroll in 

CTE programs have lower standardized scores in ELA and math.  It was also found that these 

students have lower self-efficiency and lower motivation towards core academic subjects.  

Cheng and Hitt also found that students at traditional high schools that take many CTE courses 

are less likely to drop out of school and more likely to be employed eight years later with higher 

annual earnings.  Traditional high school students that concentrate in a CTE course of study 

finished high school at higher rates than their peers that attended full time technical high school.  

However, students who attended full time technical high school were more likely to be employed 

full time in their mid-20’s.  Cheng and Hitt (2018) pointed out that although technical high 



 

 
 

24 

schools did not impact test scores, they did “...improve noncognitive skills, establish 

employment networks, or confer credentials for their students... (p. 22).”   This study provided a 

longitudinal perspective to differences between traditional high schools and technical high 

schools while also pointing out that technical high schools improved skills for students. 

Type of School – Outside United States  

Banai and Perin (2016);  Biber, Sisman, and Gulsecen (2011); and Jou, Hung, and Lai 

(2014) are three studies that were conducted outside of the United States, and were included as 

part of the literature due to the difficulty of finding research on types of high schools.  Biber, 

Sisman, and Gulsecen (2011) found when regular and vocational high schools were compared, 

organizational learning at the vocational high schools was stronger than at the regular high 

schools.  Banai and Perin (2016) and Jou, Hung, and Lai (2014) discussed the results of tracking 

students (academic or vocational) during their high school years. 

Biber, Sisman, and Gulsecen’s (2011) qualitative study of 1,797 participants included 

administrators, teachers, students, and parents from six regular high schools and six vocational 

high schools in Istanbul.  Two schools each were selected to represent regular and vocational 

high schools based on high success, average success, and low success.  The purpose of the study 

was to compare school type based on organizational learning levels.  Due to the descriptive 

nature of the study and the intent to demonstrate the current organization levels without 

intervention, the research model chosen for the study was a general scanning model.  Data were 

collected using Administrator, Teacher, Student, and Parent Questionnaires developed by Kale 

(2003) to identify organizational learning levels.  The reliability of the questionnaires was 

determined using Cronbach-Alpha and was 0.98 for the administrator and teacher questionnaires, 

0.97 for the student questionnaire, and 0.86 for the parent questionnaire.  Analyses of the data 
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collected included frequency, percentage, arithmetical average, t-test and variance analysis 

techniques.  Biber et al. (2011) cited that “organization culture which is dependent on teamwork 

and cooperation is more developed in vocational high schools” (p. 211).  Biber, Sisman, and 

Gulsecen found that when regular and vocational high schools in Istanbul were compared, 

organizational learning at the vocational high schools was stronger than at the regular high 

schools. 

The first of two studies that specifically investigated the outcomes for students in 

different types of high schools located outside the United States was Jou, Hung, and Lai’s (2014) 

quantitative study of 54 university students in Taiwan enrolled in mechatronics education.  

Although the study participants were attending university, the focus of the study was on their 

prior high school education of which 22 were from academic high schools and 32 were from 

vocational high schools.  The purpose of the study was to investigate differences in learning 

efficacy depending on the high school background of the student.  The research instruments used 

to collect data for the study included a cognitive aptitude test, a learning satisfaction survey, and 

a mechatronic skills indicator.  An independent t-test was used to determine if any significant 

differences in learning performance were demonstrated by the cognitive aptitude tests between 

students from different types of high schools existed.  A Mann-Whitney U test was used to 

analyze the mechatronics skills indicator for students from different high schools.  The 

satisfaction survey was analyzed by a t-test.  Results from the study indicated that no 

significance difference was found between both sets of students in cognitive aptitude test.  When 

comparing mechatronic skills significant differences were shown in guided response (p = .001), 

mechanism (p = .000), complex overt response (p = .022), adaptation (p = .000), and origination 

(p = .049).   Using the five domains from the mechatronic skills a comprehension skill score was 



 

 
 

26 

calculated with a radar chart for academic students (1.16) and vocational students (1.47).  The 

results demonstrated that students with a vocational high school background exhibited better 

comprehension skills.  The results of the satisfaction survey did not reveal a significant 

difference between students from the vocational or academic backgrounds.  Overall, the study 

found that vocational background students “...were more capable at applying knowledge to 

practical tasks...” (p. 782).  This finding was of particular interest to the current study, because it 

demonstrated a gain of applying knowledge to students from the vocational high school.  

The second study that compared outcomes for students at different types of high schools 

was Banai & Perin’s (2016) descriptive study utilizing longitudinal data from the Croatian 

education system from the years 2000 to 2005.  Similar to Jou, Hung, and Lai’s (2014) study, it 

used a student’s prior high school experience (gymnasium [academic] or vocational).  The 

purpose of the study was to investigate predictors for success in the university in terms of 

graduation and adjustment to university studies.  The data used for the study was a problems test, 

multifactor test battery (MFTB), test of general knowledge (Manual for General Information 

Test for the 4th grade high-school students-TOIM), Eysenck’s Personality Questionnaire (EPQ) 

for personality traits, and academic performance.  From a total sample of 1389, a total of 826 

participants were identified based on the completion of all instruments needed for analysis.  

Descriptive statistics and bivariate correlations were performed as the data analysis.  Results of 

the analyses demonstrated that the type of programming based on the type of high school did 

have an impact on outcomes for students while attending university.  Banai & Perin (2016) found 

that the focus of study in high school aligned with the strengths found while attending university.  

The researchers stated, “the high-school programme has a bigger impact on post-high school 

education than do students’ abilities” (p. 10).  Understanding the outcomes of high school 
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programming for graduates may help to better prepare students to be successful in 21st Century 

college and/or careers choices after high school graduation. 

Problem-Solving  

As the 21st Century demands on the next generation workforce are ever changing, 

preparing high school graduates for post high school experiences is becoming increasingly 

important as a focus for educators (Geisinger, 2016; Gysbers, 2013; Lapek, 2017) who are 

concerned with the way teaching should change and adapt to best prepare students for their 

futures.   One specific skill touted as a 21st Century skill needed by all graduates is problem-

solving.  An early reformer who focused on the importance of problem-solving was John Dewey, 

who in chapter one of How We Think (1910), discussed the process of regulating thought by 

purpose specific to a “difficulty” (p. 9).  Dewey stated that “Given a difficulty, the next step is 

suggestion of some way out . . ..” then postulated the sources of a suggestion as, “Clearly past 

experience and prior knowledge” (p. 9).  Dewey further explained that, “But unless there has 

been experience in some degree analogous, which may now be represented in imagination, 

confusion remains mere confusion” (p.9).  In simple terms, he suggested if you have a problem, 

think on it and you will find a solution.  Thus, Dewey suggested that actual experience in solving 

problems is paramount for students to develop their ability to solve non-routine problems 

(Dewey, 1910). 

This study explored if problem-solving skill development differences existed between 

traditional high school and technical high school teachers and students in grades 11-12.  The 

specific part of the problem-solving process selected for the study was the way in which teachers 

and students go about devising and carrying out the process.  This is similar to Polya’s four 

problem-solving steps (1945/2014).  Polya’s four steps included, “(a) understanding the problem, 
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(b) making a plan, (c) carrying out the plan, and (d) looking back at the plan (1945/2014, pp.5-

6).”  Danielson’s Framework for Teaching (2013), used as a model for teacher evaluation 

throughout the United States, also mirrored Polya’s four steps in the domains of planning, 

classroom environment, communicating with students, and reflection.  Therefore, teachers’ 

problem-solving is part of teaching and students experience problem-solving under the guidance 

of teachers while engaged in classroom activities.  Since this study explored problem-solving 

differences, in traditional high school and technical high school settings, survey research 

(Tabachnick & Fidell, 2018) offered a viable method to capture teacher and student problem- 

solving in multiple settings. 

Problem-Solving Inventory 

One problem-solving instrument used in this study was the Problem Solving Inventory 

(PSI) (Heppner, 1988).  The PSI measured participant’s perceived problem-solving confidence 

and their perceptions of their own problem-solving behaviors and attitudes.  According to 

Heppner and Wang (2003), the PSI was grounded in research from the 1970’s (Spivak & Shure, 

1972) and 1980’s (Butler & Meichenbaum, 1981) that moved problem-solving investigations 

away from sequential models and into “. . . dynamic and nonlinear models of problem solving (p. 

128).  This progression was the result of more attention being given to how individuals solve 

real-life problems rather than experimental laboratory-based problems. It further evolved to 

develop interventions and improve patient coping skills.  The creation of the PSI (1982) followed 

the collective agreement by scholars (Antonovsky, 1979 & Butler & Meichenbaum, 1981) that 

self-appraisal of problem-solving was an important component to the development of coping 

skills. 
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The PSI has three subscales that each represent a different aspect of one’s problem-

solving attitude or behavior.  The first scale is Problem-Solving Confidence that is defined as “an 

individual’s self-assurance, a belief, and trust in one’s ability to effectively cope with a wide 

range of problems.” The second subscale is Approach/Avoidance Style that is defined as “a 

general tendency to approach or avoid different problem-solving activities.”  The third subscale 

Personal Control is defined “as believing one is in control of one’s emotions and behaviors while 

solving problems” (Heppner & Wang, 2003, p.130).  

According to Heppner and Baker (1997) the PSI has applications in counseling, training 

interventions, and the school setting.  The primary focus of the application of the PSI for this 

study was the school setting.  Previously, researchers have used the PSI to evaluate problem 

solving behaviors of headteachers (Izgar, 2008); teachers (Demirtas & Donmez, 2008; & Sener, 

2018); preservice teachers (Gencel, 2015; Krug, Love, Mauzey, & Dixon, 2015; Otaciogul, 

2008) and adolescents (Grover, Green, Pettit, Monteith, Garza, & Venta, 2009) with many of 

these studies conducted outside the United States.  

VIEW: An assessment of problem-solving style   

The second problem-solving instrument used in this study was VIEW: An assessment of 

problem-solving style (Selby, Treffinger, & Isaksen, 2013).  VIEW assists individuals to 

understand how they manage change and their preferred ways to solve problems.  According to 

(Selby, Treffinger, & Isaksen, 2014) the foundation for VIEW is derived from many various style 

inventories such as Learning Style (Dunn & Dunn, 1978; Kolb, 1981; McCarthy, 1987), and 

Adaptors and Innovators (Kirton, 1989).  The application of creative problem solving and 

psychological type to the prior foundations within problem-solving research helped to develop 

VIEW.  Initially VIEW consisted only of the Orientation to Change dimension, and later other 



 

 
 

30 

dimensions were added to fully describe an individual’s behavior during problem-solving which 

were believed to potentially have multiple action steps as part of one’s problem-solving 

approach. 

Treffinger and Selby (2004) defined problem solving style as “consistent individual 

differences in the ways people prefer to plan and carry out generating and focusing, in order to 

gain clarity, produce ideas, or prepare for action when solving problems or managing change” (p. 

5). VIEW has dimensions that represent these differences, (a) Orientation to Change, (b) Manner 

of Processing, and (c) Ways of Deciding.  Treffinger, Selby, and Isaksen (2007) state Orientation 

to Change “represents cognitive aspects of problem-solving style;” Manner of Processing, 

represents “processing information during problem-solving;” and Ways of Deciding involves 

“preferences. . .about options or possibilities” (pp. 5-6).   According to Selby, Treffinger, and 

Isaksen (2013) VIEW has applications in business and education.  The primary focus of the 

application of VIEW for this study was the educational setting.  VIEW has been used to evaluate 

problem-solving preferences of educators (Issa, 2014); university students (Houtz & Selby, 

2009), parents (Neyen, Volpe, Selby, & Houtz, 2017); and adolescents (Delcourt, Treffinger, 

Woodel-Johnson, & Burke, 2015; Main, Delcourt, & Treffinger, 2017; & Woodel-Johnson, 

Delcourt, & Treffinger, 2012).  

The PSI and VIEW were chosen to measure two different aspects of problem-solving 

within traditional and technical high schools given the importance of 21st Century Skills in these 

settings.  Houtz and Selby (2009) investigated the construct validity of the Problem Solving 

Inventory and VIEW: An assessment of problem-solving style and determined that the 

instruments “do not appear to be measuring the same constructs and additional research is 

desirable” (p. 28).  Therefore, this study utilized PSI and VIEW to measure problem-solving 
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confidence and problem-solving style of teachers and students in two different types of high 

school settings. 

Problem-Solving – Teachers   

Although studies were found during the literature review concerning teachers’ problem-

solving confidence and problem-solving style, all but two relevant studies were conducted with 

pre-service teachers.  The two studies that included practicing teachers’ as participants 

investigating problem-solving skills utilized in the classroom, were Demirtas and Donmez 

(2008) and Izgar (2008) and both were conducted outside the United States.  Demirtas and 

Donmez (2008) probed “teachers’ perceptions about their problem solving abilities” (p. 178) and 

Izgar (2008) investigated “the relationship between headteachers’ leadership behaviors and 

problem solving skills” (p. 537).  Although these studies were conducted outside the United 

States, they are important to this study because they both utilized the Problem Solving Inventory 

(PSI) and incorporated high school educators from two types of high schools, although unlike the 

United States students are not afforded preference of high school. 

 Demirtas and Donmez’s quantitative study (2008) included 445 high school teachers 

from general and vocational high schools located in Malatya city center in Turkey during the 

2005-2006 academic year.  The purpose of the study was to investigate teacher’s perceptions of 

their problem-solving abilities.  Data were collected from personal information regarding gender, 

seniority, branch, marital status, the number of children they had, the school they graduated last, 

and the education level of their father and mother.  Data were also collected using the Problem 

Solving Inventory (PSI).  The results of the study were analyzed using a t-test, One-way 

ANOVA, LSD, Kruskal Wallis H-test, and Mann-Whitney U-test.  The study demonstrated that 

the teachers perceived their problem-solving confidence at a moderate level, and that gender, 
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branch, marital status and number of children had no significant difference on problem-solving 

skills.  However, “a meaningful difference between the problem solving abilities of the teachers 

according to seniority, last school they graduated, [and] the education level of their father and 

mother,” was discovered (p. 179).  Demirtas and Donmez integrated their results into a 

discussion regarding the required 25 years of service of teachers in order to retire and the 

challenges of in-service training for staff totals over 700.  The discussion highlighted the 

importance of teacher problem-solving skills stating that “if living is solving problems, it is 

necessary to develop the problem solving abilities of the teachers in order to avoid such 

problems as burnout, learned helplessness or to overcome the problems they face” (p. 179). 

Demirtas and Donmez also pointed out that teachers must continue to learn in order to “...meet 

the needs of society, education, and students whose expectations are continuously changing” 

(p.179).  Two important ideas generated about teachers and problem-solving from the study were 

that a difference in problem-solving was associated with seniority and that learning teachers 

were suggested as a component of a learning organization. 

Another study investigated the relationship between headteacher leadership behaviors 

and problem-solving skills.  Izgar’s quantitative study (2008) included 268 high school head 

teachers from 155 primary schools, 54 high schools, and 59 vocational high schools located in 

five different cities in Turkey during the 2004-2005 school year.  Data were collected from a 

personal information form created by Izgar regarding gender and type of school, and from the 

Leadership Behavior Scale (LBS) and Problem Solving Inventory (PSI).  A one-way ANOVA 

was used to examine if leadership behaviors and problem-solving skills differ between schools.  

The Tukey test was used to determine if differences between leadership behaviors and problem-

solving skills occur due to gender.  The results of the study demonstrated no gender influence on 
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leadership or problem-solving skills.  Differences were found between leadership behaviors and 

school type (p = .006) for the LBS subscale of upward communication in favor of vocational 

headteachers.  Upward communication is the transmission of information from subordinates to 

superiors.  Vocational headteachers were also found to have a difference in the planned approach 

subscale of the PSI based on school type (p = .007).  Vocational high school headteachers 

demonstrated favorable Problem-solving confidence compared to their primary and high school 

counterparts, to which Izgar noted, “vocational high school headteachers are more sensible and 

confident when dealing with problems, which may be associated with the situation in Turkey in 

which vocation headteachers are appointed according to their field of expertise” (p. 542).  

Relationships between subscale behaviors of the LBS and subscale behaviors of the PSI 

demonstrated that certain leadership behaviors show positive or negative relationships with 

problem-solving approaches. Izgar’s (2008) study is important to note because it found a 

difference in problem-solving based on different school types. 

Problem Solving – Students 

A search for literature on student problem-solving skills yielded seven articles 

(Bhat,2019; Bush, Friedel, Hoerbett & Broyles, 2017; Delcourt, Treffinger, Woodel-Johnson, & 

Burke, 2015; Everhart, Everhart, & Everhart, 2016; Jurdak, 2006; Main, Delcourt, & Treffinger, 

2017; Woodel-Johnson, Delcourt, & Treffinger, 2012).  These studies demonstrated a collective 

body of research into student problem-solving using multiple methods and instruments.  All 

studies represented research that was conducted within the context of the school day, however 

only four of the seven articles were conducted within the United States (Bush, Friedel, Hoerbett 

& Broyles, 2017; Delcourt, Treffinger, Woodel-Johnson, & Burke, 2015; Main, Delcourt, & 

Treffinger, 2017; and Woodel-Johnson, Delcourt, & Treffinger, 2012).  Interestingly, three of the 
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studies, Bhat (2019), Bush, Friedel, Hoerbett & Broyles (2017), and Jurdak (2006) utilized at 

least one or more researcher created instruments, while the remainder of the studies used 

established problem-solving instruments.  Other than Bush, Friedel, Hoerbett & Broyles (2017) 

and Everhart, Everhart, & Everhart (2016) the most frequently used instrument used was VIEW. 

One study set out to explore student perception of real world problem-solving of 

mathematical problems in the school environment.  Jurdak’s qualitative study (2006) included 31 

grade twelve students located in four private schools in Beirut, Lebanon.  Data were collected 

using three researcher developed problem tasks and interviews.  The tasks were developed to 

meet three data collection criteria which included: (a) being situated in a real-world context, (b) 

requiring multiple types of mathematical content knowledge, and (c) requiring multiple types of 

mathematical content knowledge approaches.  The three tasks included The Car Loan, The Cell 

Phone, and BMI Task.  The Car Loan and The Cell Phone asked students to choose between two 

options and explain the advantages of their final choice.  The BMI Task asked students to 

rationalize how a table of norms was created.  Qualitative data analyses of the written solutions 

were completed by an iterative process that yielded action maps for each student that was 

checked by a second researcher for validity.  The data collected from the interviews were 

transcribed and analyzed for patterns and then checked against the action maps of the written 

solutions. The study concluded that real-world problem-solving by students as part of the 

learning process helped to engage students, however a balance between the level of mathematics 

needed and the scope of the problem must be met for student success.  

The next study occurred six years later and utilized existing instruments to determine 

problem-solving attributes.  Woodel-Johnson, Delcourt, and Treffinger’s (2012) quantitative 

study included 105 students in grades nine through twelve from three high schools with similar 
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demographics.  The purpose of the study was to determine if relationships exist between creative 

thinking abilities and problem-solving style.  Data were collected using three instruments which 

included the Torrance Tests of Creative Thinking Verbal form B (TTCT Verbal), Figural form B 

(TTCT Figural), and VIEW: An assessment of problem-solving styles (VIEW).  Distribution of 

the subscales from each of the instruments was completed through descriptive statistics.  A 

MANOVA was used to determine if gender differences were present in the 13 subscales and 

averages of the Torrance Tests of Creative Thinking Verbal form B and Figural form B, and 

VIEW: An assessment of problem solving style.  The descriptive statistics analysis revealed no 

significant differences, only small variations within the sample.  Also, no statistically significant 

relationships were found between the TTCT Verbal or TTCT Figural and the VIEW.  The 

researchers stressed that the lack of statically significant results demonstrated the independence 

of creativity level and creativity style represented by the forms of the TTCT and VIEW.  Woodel-

Johnson, Delcourt, and Treffinger suggested that further research using the instruments could 

confirm the independence of the measurement. 

Building on earlier work, Delcourt, Treffinger, Woodel-Johnson, and Burke (2015) 

completed a quantitative study including 105 students from three different high schools with 

similar demographics in grades nine through twelve in the talent areas of either Athletics, 

Science, or the Visual Arts.  The purpose of the study was to investigate if differences existed 

between students in different talent areas based on learning style and problem-solving style.  

Data were collected using the Building Excellence Survey (BE) and VIEW: An assessment of 

problem- solving styles (VIEW).  A MANOVA was used for the strands of the BE and the 

dimensions of VIEW using talent area as an independent variable.  Pearson product-moment 

correlations were calculated to analyze the interaction of 28 learning style preferences from the 
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BE and three dimensions of problem-solving style from VIEW.  Results of the study 

demonstrated significant mean differences between secondary school students from specific 

talent areas regarding their preferences of learning style and problem-solving style.  When 

discussing differences among the student groups on the BE, the researchers noted the Visual Arts 

group were the most factual, the least conforming, and the most appreciative of variety.  Science 

students were more Internally-oriented, and Athletes preferred more structure.  “In addition, 

Athletes’ preference for the visual word was significantly greater than that of their peers who 

were talented in the Visual Arts” (p. 19).  Differences in preference were found with VIEW 

between talent groups as well.  The Visual Arts students “...displayed a significant preference for 

the Explorer style while Science students were more Task-oriented than either of their two peer 

groups” (p. 19).  The existence of significant differences between talent groups within similar 

academic opportunities, suggested further inquiry into this trend to see if it still existed when 

secondary students were from environments with different learning opportunities.  

One study sought to determine if tactical game performance and efficiency were different 

based on school type.  Everhart, Everhart, and Everhart’s (2016) quantitative study included 34 

junior and senior students from two different high schools, one located in South Korea and the 

other in Pennsylvania.  The English speaking international school in South Korea used the 

International Baccalaureate diploma program, whereas the school in Pennsylvania used an 

American traditional academic program that included core subjects, electives, and opportunities 

for Advanced Placement (AP) course work.  Each high school had 17 students participate in the 

study.  The data collection included student game performance and tactical decisions during 

invasion game play.  The instrument used was the Team Sport Assessment Procedure (TSAP) 

which required observers to document the frequency of tactical game decisions and movements 
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of the participants.  Data collected by the observers was tallied and an ANOVA was utilized for 

the data analysis between the two participant groups.  The study demonstrated that no significant 

differences in game performance regarding volume of play and game efficiency existed between 

the students from the international school and the American high school.  The researchers stated 

that no conclusions could be made based on school type, however more research was needed 

regarding the teachers and context of the school environments before further discussion of their 

results.  As a possible connection to the current study, it is important to point out that as students 

play the same game, it provides practice at problem-solving as they progress to higher levels.  

Therefore, the game itself teaches students, which is a context of learning that the researchers did 

not identify or discuss. 

Bush, Friedel, Hoerbert, and Broyles’ (2017) quantitative, quasi-experimental design 

study included 100 students that consisted of juniors and seniors involved in a four week 

residential Governor’s School for Agriculture (GSA) education program in Virginia.  The 

purpose of the study was to determine if differences existed for students when evaluating their 

peers’ performance while grouped by preferred problem-solving style.  The students entered the 

program through an application process and were considered gifted and talented. The program 

offerings focused on interest in careers in the agricultural industry.  The data collection methods 

included administration of the Kirton Adaption Innovation Inventory (KAI) for problem-solving 

style at the beginning of the residency and peer evaluations completed by student participants 

approximately two weeks later.  The instruments used were the KAI, which measured an 

individual preferred problem-solving style, and a researcher developed peer evaluation.  Data 

collected through scores on the KAI and perceptions from the peer evaluations were utilized for 

descriptive statistics.  Individual t-test were used to determine if differences existed between 
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student groups of problem-solving style and their perceptions of group members, as well as, by 

individual students as problem solvers and their perception of their group members.  Researchers 

found that no significant difference of KAI scores existed for program participants versus the 

general population of range of scores for the KAI.  Significant differences were found between 

the homogeneous and heterogenous groups in terms of overall peer evaluation (p = 0.19), 

participation and communication (p = 0.001), and preparation (p = 0.001).  Overall, it was found 

that peer evaluations demonstrated a greater frequency of positive interactions within a group, 

which Bush, Friedel, Hoerbert, and Broyles stated, students “placed in homogeneous groups 

perceive their group members in higher regard than the heterogeneous groups” (p.46) which 

supports “the elements of the cooperative learning pedagogy” (p. 45).  This study suggested an 

interesting dynamic that may be present in students that have chosen different types of high 

schools based on pursuing their field of interest. 

Another study was interested in Future Problem Solving with the component of Global 

Issues Problem Solving (FPSPI-GIPS) and the impact of training in problem-solving style for 

high school students.  Main, Delcourt, and Treffinger (2017) included 75 students in grades nine 

through twelve in a suburban high school for a quantitative, quasi-experimental study.  During 

the study, approximately half of the students participated in the Future Problem Solving with the 

component of Global Issues Problem Solving (FPSPI-GIPS) and were considered the treatment 

group, while the other half served as the comparison group.  This study utilized materials from 

the FPSPI-GIP program such as a scenario booklet, which included two practice problems, and a 

qualifying problem, as well as The TTCT Verbal form, VIEW and student and teacher 

demographic surveys as instruments.  The treatment group, over a nine week period, was 

administered the VIEW and received a training session to understand their own problem-solving 
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style.  The practice problem, number two, was used as a pretest for students in both the treatment 

and comparison groups, while the qualifying problem was used as a posttest with the groups.  All 

students were administered the TTCT Verbal form at the end of the study.  An ANCOVA was 

utilized to analyze the mean differences between the pre and post test scores of the treatment and 

comparison groups and covarying for the initial FPSPI scores was established.  After covarying 

for practice problem two scores, years of FPSPI experience, and three areas of creative thinking, 

the ANCOVA demonstrated a significant difference in qualifying scores (p = 0.006), which 

served as the posttest for the study.  Overall, the study demonstrated that problem-solving 

performance in a group dynamic can be improved through direct instruction on problem-solving 

style.  Main, Delcourt, and Treffinger suggested similar research with students of varied 

academic levels and students in a different context other than FPSPI.  Although treatments 

groups are not part of the current study, students in different academic contexts were compared 

and this study demonstrated that problem-solving could be improved.  

The most recent study was Bhat’s (2019) quantitative study of 598 high school students 

aged 16-17 years from 18 high schools throughout two districts of Jammu and Kashmir (India).  

The purpose of the study was to investigate learning styles in relation to reasoning and problem-

solving ability.  The instruments used during the investigation were researcher created reasoning 

and problem-solving ability tests and Kolb’s learning style inventory.  The reasoning ability test 

and problem-solving ability test were constructed with 35 and 20-items respectively, that had 

four alternative responses. The reliability of the reasoning ability test and problem-solving ability 

tests were evaluated through Cronbach’s Alpha Coefficient and were found to be 0.71 and .729 

respectively.  A MANOVA was used to analyze if a difference existed between the mean scores 

of learning styles on students’ reasoning and problem-solving ability.  The results of the analysis 
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demonstrated a significant difference between reasoning and problem-solving ability and 

learning style of students.  Specifically, a significant difference was found between 

accommodating and assimilating (p = .000) and converging and assimilating (p = .003) learning 

styles for reasoning ability.  Significant differences were also found for accommodating and 

assimilating (p = .001), accommodating and diverging (p = .002), assimilating and converging (p 

= .002) and converging and diverging (p = .002) learning styles for problem-solving ability.  

Bhat stated, “A person educated in an area having no relationship to his learning style may lack 

confidence and may result in delayed success” (p. 17).  Overall, the study demonstrated 

variations in reasoning and problem-solving abilities between students’ learning style.  

Chapter Summary  

Overall, the literature review demonstrates a gap in research regarding differences in 

student outcomes based on the type of high school one attends.  Over 100 years of workforce 

investment by the federal government has occurred since the 1917 Smith-Hughes Act, with the 

2018 Strengthening Career and Technical Education Act for the 21st Century (Perkins V) serving 

as the latest installment of federal funding for career technical education (CTE) programming 

that has the potential to enhance the relevancy of learning core academics, as well as the 

practical application of skills.  However, other than the trends of student enrollment in CTE, 

minimal research in the United States exists to provide an understanding of the outcomes that 

students gain from such programming.  The relevant literature that does exist, inside and outside 

the United States, provides only a small glimpse of what could have been learned about CTE had 

more research taken place.  Therefore, this study explored different types of high school settings 

and the impact on teachers’ and students’ problem-solving confidence and problem-solving style 

based on the presence or absence of CTE programming.   
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CHAPTER THREE: METHODOLOGY 

Research Design 

The purpose of this exploratory quantitative research study was to evaluate if differences 

existed in traditional and technical high school programming in terms of problem-solving 

confidence and problem-solving style.  In this study the two types of high schools employed 

teachers who gained their certifications for employment from the state in different ways.  The 

majority of teachers employed in traditional high schools were certified in core subjects such as 

English, history, mathematics, and science; whereas, the majority of teachers in the technical 

high schools had practical work experience in career occupations such as agriculture, health 

sciences, architecture/construction, hospitality, and transportation before they earned their 

teaching credentials and certifications.  The study also explored if differences in problem-solving 

confidence and problem-solving style existed for students in grades 11-12 attending traditional 

high schools and technical high schools which answered the following research questions:  

Research Question One 

Is there a significant difference in scores on the Problem Solving Inventory (PSI) and 

VIEW: An assessment of problem-solving style (VIEW) between traditional high school and 

technical high school teachers?  

Non-directional hypothesis.  There will be a significant difference in scores on the 

Problem Solving Inventory (PSI) and VIEW: An assessment of problem-solving style (VIEW) 

and between teachers who work in traditional high schools and technical high schools. 
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Research Question Two 

To what degree and in what manner is the Total Problem-Solving Confidence score of 

teachers produced by the Problem Solving Inventory (PSI) predicted by VIEW: An assessment of 

problem-solving style (VIEW), and the variables gender, certification area, years of teaching 

experience, and type of school? 

Non-directional hypothesis.  The problem-solving style of teachers produced by VIEW: 

An assessment of problem-solving style (VIEW), with the variables gender, certification area, 

years of teaching experience, and type of school will significantly predict the Total Problem-

Solving Confidence score produced by the Problem Solving Inventory (PSI). 

Research Question Three 

Is there a significant difference in scores on the Problem Solving Inventory (PSI) and 

VIEW: An assessment of problem-solving style (VIEW) between traditional high school and 

technical high school students?  

Non-directional hypothesis.  There will be a significant difference in scores on the 

Problem Solving Inventory (PSI) and VIEW: An assessment of problem-solving style (VIEW) 

and between students who attend traditional high schools and technical high schools.  

Research Question Four  

To what degree and in what manner is the Total Problem-Solving Confidence score of 

students produced by the Problem Solving Inventory (PSI) predicted by VIEW: An assessment of 

problem-solving style (VIEW), and the variables gender, grade level, and type of school? 

Non-directional hypothesis. The problem-solving style of students produced by VIEW: 

An assessment of problem-solving style (VIEW), with the variables gender, grade, and type of 
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school will significantly predict the Total Problem-Solving Confidence score produced by the 

Problem Solving Inventory (PSI). 

This was a causal comparative design (Table 1) structured to better understand the 

relationship between teacher and student groups that were based on two different types of high 

schools and compared based on their problem-solving confidence and problem-solving style for 

this study (Frankel, Wallen, & Hyun, 2012). 

Table 1 

Causal-Comparative Research Design to Answer Hypotheses    

 

 

Group Independent 

variable 

 Dependent 

variable 

(a) I C 

Traditional HS 

 Problem-solving 

Confidence 

 II (-C) 

Technical HS 

 Problem-solving 

Confidence 

(b) I C1 

Traditional HS 

 Problem-solving 

Style 

 II C2 

Technical HS 

 Problem-solving 

Style 

 

In order to answer the research questions, two surveys, the Problem Solving Inventory (PSI) and 

the VIEW: An assessment of problem-solving style (VIEW), were administered to teachers and 

students in traditional and technical high schools (Figure 1). 
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Figure 1. Research Design of Study  

Study Context  

To answer the proposed research questions, the target population was comprised of 

teachers and students in different types of high schools.  Specifically, traditional high schools 

and technical high schools were identified in order “…to select groups that are homogeneous 

with regard to at least some important variables” (Fraenkel et al., 2012, p. 369).  High schools in 

Connecticut were specifically selected for this study based on proximity to the researcher and the 

ability to meet the criteria as a traditional or technical high school as defined for the purpose of 

the study.  

The setting for the study included a sample of convenience from one traditional high 

school and three regional technical high schools in Connecticut, which was not a particularly 

diverse state outside of the larger cities (Table 2).  The researcher included more technical high  
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Table 2  

Demographics by Percent of Student Population in Sample Schools   

Demographic   

Traditional-A    

Population 

(n = 793) 

 

Technical-B 

Population  

(n = 670) 

 

Technical-C      

Population 

(n = 440) 

 

Technical-D 

Population 

(n = 743) 

     

Asian 2.3 1.5 -- -- 

Black or African 

American 

1.0 3.3 8.6 5.7 

Hispanic or 

Latino  

8.2 44.0 15.2 42.1 

Two or More 

Races  

1.9 4.2 5.5 3.1 

White  86.3 47.0 69.1 47.4 

 

schools in the sample population than traditional high schools to represent a broader technical 

high school experience than drawing from just one school serving a specific area (Tabachnick & 

Fidell, 2018).  While this led to many more students providing information from technical high 

schools, this was later addressed by randomly selecting across the three technical high schools 

for an equal comparison sample with the traditional high school.  Given the interest of the 

researcher and the large array of career technical education occupational fields available to 

students at technical high schools, broadening the base of technical high schools surveyed helped 

to increase the focus across all technical high school programming.  More specifically, 

traditional high schools focused mostly on academics for grades nine through twelve and 

operated on a period by period schedule that often included an advisory or non-instructional time 

regularly within a student schedule.  In contrast, the regional technical high schools were part of 

a state-wide high school system that focused on career technical education and provided required 

academic coursework for graduation (Connecticut Technical Education and Career System, 
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2020).  In Connecticut, these students in grades nine through twelve, received education that 

included a revolving cycle between academics and career technical education.  

In Connecticut, students were provided a choice of high school environment, based on 

Connecticut’s public choice education regulations (State of Connecticut, 2019).  Students in 

grades nine through twelve could attend the traditional high school where they live or they could 

apply to attend one of 20 regional technical high schools in the Connecticut Technical Education 

and Career System, which served the surrounding communities. 

Sampling  

Superintendents from a total of five districts including four traditional high school 

districts and the regional technical education and career system were approached to request an 

opportunity for the researcher to conduct this quantitative research study.  Permission was 

secured from one traditional high school district and the regional technical education and career 

system in the Spring of 2019, which resulted in access to three technical high schools.  

Although both types of high schools in Connecticut offered academics and career 

technical education (CTE) course work, the focus at each type of high school was different.  

Traditional high schools focused on academic programming towards graduating, while technical 

high schools focused on completion of a CTE program with credentials such as certifications and 

licenses and required academic courses towards graduation (Connecticut Technical Education 

and Career System, 2019).  As explained earlier, several technical high schools were sampled in 

this study to allow for students who represented a broader technical high school experience than 

drawing from just one school.  The purpose of this was to gain access to students in a wide array 

of technical high school programs, which could vary by site location.  While this initially led to 

more students providing information from technical high schools, this was adjusted by randomly 
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selecting across the three technical high schools for an equal comparison sample with the 

traditional high school.  

The participants of the study were a convenience sample from the population of teachers 

and students from high schools, geographically situated near the researcher, who agreed to 

participate in this study and matched the specific groups needed to answer the research 

questions.  A sampling frame according to Gall, et al. (2003) “A list of all members of the 

population from which a sample will be drawn” (p. 636) was used.  The sampling frame for this 

study was composed of the faculty lists from each school’s website and reported total student 

population was from the latest version of Connecticut’s School Profile and Performance Reports 

(2017-2018).  In the case of this study, all high school teachers for grades nine through twelve 

and only students in grades 11-12 were chosen for the study.  The sample was compiled from 

each school’s website. The teachers at the traditional high school numbered 59 and the three 

technical high schools provided 157 teachers from which to draw.  The total student population 

for the traditional high school was 793 students and there were 1853 students from the three 

technical high schools.  However, only students in grades 11-12 were selected because they had 

met the graduation requirements that designated them as halfway through their coursework (State 

of Connecticut, 2015) and had been exposed to multiple teachers within their high school, who 

may have influenced students’ problem-solving.  Therefore, the total student population in 

grades 11-12 for the traditional high school was 407 and 879 from the three technical high 

schools. 
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Instrumentation  

In order to better understand the way that traditional high schools compared with 

technical high schools when it comes to 21st Century Skills, it was decided to examine if a 

difference in problem-solving confidence and problem-solving style existed between teachers 

and students in each type of high school setting.  To achieve this, the instruments that measured 

problem-solving were selected based on their prominence in the literature on problem-solving.  

These instruments were the Problem Solving Inventory (PSI) and VIEW: An assessment of 

problem-solving style (VIEW).  When compared, the PSI and VIEW were very similar in length, 

format, and use for age groups of all study participants.  However, the PSI and VIEW appeared to 

measure different constructs of problem-solving according to Houtz and Selby (2009).  Houtz 

and Selby (2009) utilized both the PSI and VIEW: An assessment of problem-solving style 

(VIEW) to “add to the construct validity of VIEW: An assessment of problem-solving style (p. 

19).”  The study included 23 graduate and 19 undergraduate students, of which 29 were women 

and 13 men in three psychology classes.  A one-way Analysis of Variance was conducted to 

compare the classes.  The study concluded that the PSI and VIEW “do not appear to be 

measuring the same constructs and additional research is desirable” (p. 28).  Based on this, the 

researcher decided to utilize the PSI and VIEW as instruments to measure problem-solving 

because they would demonstrate two different constructs of problem-solving for each participant.  

As a tool for studying differences in problem-solving, PSI measured problem-solving 

confidence, approach and/or avoidance to problem-solving, and emotional control based on 

individual’s perception.  VIEW measured problem-solving preferences and could inform 

individuals about the impact of experience on their problem-solving approaches was also used.  

This provided a broader context of problem-solving to the study rather than a narrow focus.  This 
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highlighted both problem-solving behaviors and attitudes in addition to how individuals 

managed change and preferred to solve problems.  Also, a demographic questionnaire was 

developed by the researcher to collect a profile of each teacher and student participant for 

correlational purposes.  The teacher and student participants completed a demographic 

questionnaire, the Problem Solving Inventory (PSI) and VIEW: An assessment of problem-

solving style (VIEW) via a link provided to the sample population during non-instructional time.  

The demographic questionnaire was designed to take approximately 5 minutes to complete and 

was specific to the information needed for this study.  The causal comparative design of this 

study, started with understanding the descriptive data associated with the study and was followed 

by correlational relationships and comparisons of mean values, which according to Frankel, 

Wallen, and Hyun (2012) allowed instruments with questionnaires such as PSI and VIEW to be 

used in studies, such as this one. 

Problem Solving Inventory (PSI).  The Problem Solving Inventory was used to measure 

participants’ levels of perceived problem-solving confidence.  Heppner (1988) created the 

Problem Solving Inventory (PSI) to measure an individual’s perceptions of their own problem-

solving behaviors and attitudes.  The PSI contained 35-items and was designed for use by groups 

and individuals from 16 years of age to adults.  The instrument was available in paper format.  In 

the absence of an electronic version of the PSI, the researcher received permission from the 

author to create an electronic version of the PSI, which was used in this study (Heppner, personal 

communication, April 5, 2018).  The PSI was administered following the distribution and 

collection of the teacher or student demographic questionnaire.  

The 35-items on the PSI asked respondents to determine how much they agreed or 

disagreed with each statement by selecting a point on a scale from 1 (strongly agree) to 6 
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(strongly disagree).  Overall, the PSI was designed to take approximately 10-15 minutes to 

complete and it was composed of the scales: (a) Problem-Solving Confidence, (b) 

Approach/Avoidance Style, and (c) Personal Control.  A Problem Solving Inventory Total was 

also available.  The Problem-Solving Confidence scale consisted of 11 items and reflected “an 

individual’s self-assurance, a belief and trust in one’s ability to effectively cope with a wide 

range of problems” (Heppner & Wang, 2003, p.130).  The Approach/Avoidance Style scale 

consisted of 16 items and reflected “a general tendency to approach or avoid problem-solving 

activities” (Heppner & Wang, 2003, p. 130).  The Personal Control scale consisted of 5 items 

and was defined “as believing one is in control of one’s emotions and behaviors while solving 

problems” (Heppner & Wang, 2003, p. 130).  Each subscale score was calculated by adding 

values for each item designated for the scale.  The total PSI score was calculated by adding all 

subscale scores and was designed so that it “assesses perceptions of one’s problem-solving 

ability, as well as behaviors and attitudes associated with problem-solving style” (Heppner & 

Wang, 2003, p.130).  It was important to note that unlike many instruments, high scores on each 

scale demonstrated less proficiency rather than high proficiency.  This meant that a higher total 

score demonstrated that a participant had lower problem-solving confidence, a tendency to avoid 

solving problems, reacted emotionally to problems, and felt ineffective in problem-solving. 

The Problem Solving Inventory was a highly reliable test according to a review by 

LoBello (2014), as cited in the Mental Measurements Yearbook with Tests in Print, the estimated 

reliability coefficient internal consistency ranged from .72 to .91.  The test-retest reliability was 

approximately .80.  LoBello (2014) also stated that “discriminant validity is supported by 

negligible correlations between PSI scores and various measures of academic achievement and 

aptitude” (para. 3).  In a second review in Mental Measurements Yearbook with Tests in Print 



 

 
 

51 

(2014), this time by Camp, it stated that the “test-retest reliability measures for the three scales 

and the Total PSI score range from .83 to .89” (para. 5)  He also stated that the “Alpha 

coefficients for the three scales and the total score range from .72 to .91 across three independent 

samples” (para. 5).  

Overall, the Problem Solving Inventory (PSI) was a reliable measurement tool for 

problem-solving and was a proper fit for the study based on its measure of a participant’s 

perceived problem-solving confidence by their reported behaviors and attitudes.  Permission to 

create an electronic version of the PSI, allowed the 35-item questionnaire to match the electronic 

only format available for VIEW and streamlined the process of data collection from paper and 

online to entirely online.  The validity and reliability of the PSI and its design added to the 

functionality of being able to collect data from a large number of participants. 

VIEW: An assessment of problem solving style.  VIEW: An assessment of problem-

solving style (VIEW) was an instrument created to assist individuals in understanding how they 

managed change and their preferred ways to solve problems.  Selby, Treffinger, and Isaksen 

(2013) sought to use this information about one’s self-understanding to improve problem-solving 

abilities of individuals in group problem-solving situations within the fields of business and 

education.  VIEW was chosen for this study because it measured a different aspect of problem-

solving than the PSI.  

VIEW: An assessment of problem-solving style consisted of 34 items and was designed 

for use with individuals and groups from 12 years of age to adults, who had at least a sixth-grade 

proficiency in English language.  Only authorized VIEW users were allowed to purchase the 

instrument and collect data with it; therefore, the researcher became an authorized user of VIEW 

in June of 2018.  After the administration of VIEW, participants could receive a personal 
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feedback document that outlined their score on each dimension and the three subscales of one 

dimension from an authorized VIEW user.  In order to be true to the customary administration of 

VIEW, participants in this study were able to request personal feedback from the researcher after 

the study, by providing their optional contact information.  Overall, 55 teachers and 594 students 

provided contact information indicating their interest in the researcher coordinating a feedback 

session at their school in the spring.  VIEW was available in an online format only and was 

designed to take approximately 10-15 minutes to complete.  The 34-items on VIEW asked 

participants to determine how much they agreed with two statements on either side of a scale.  

As an example, the questionnaire began with a header statement such as “When I am solving 

problems, I am a person who prefers” and then listed positive statements on each side of a seven-

point scale.  The participant then selected a point on the seven-point scale nearest the side they 

most preferred, such as “Thinking aloud about problems,” or “Thinking quietly about problems.”  

VIEW consisted of the three dimensions related to problem-solving including (a) Orientation to 

Change, (b) Manner of Processing, and (c) Ways of Deciding.  

The Orientation to Change (OC) dimension measured participants’ style for managing 

change or solving problems, by categorizing people into two separate styles either Explorers or 

Developers.  Explorers were defined by lower total scores and described those that sought 

options that had not been defined yet, and “break new ground” (Treffinger & Selby, 2004, p.7).  

On the other hand, Developers were defined by higher total scores and “are concerned with the 

practical applications” (Treffinger & Selby, 2004, p.8) of solving a problem.  Participants with 

scores that fell on either side of the mean were considered moderate Explorers or moderate 

Developers.  Orientation to Change (OC) consisted of a total of 15 items that were spread among 

the subscales Preference for Novelty, Structure and Authority, and Search Strategy, which had 
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five items each.  The subscale Preference for Novelty described response to novel challenges, the 

subscale Structure and Authority described interaction to structures and authority, and the 

subscale Search Strategy analyzed preferences to searching for solutions. 

The Manner of Processing (MP) dimension included eight items and measured a 

participant’s preference to solve problems alone or with a group of people.  Manner of 

Processing resulted in two separate styles of External and Internal related to problem-solving.  

Externals were defined by scores below the mean and were people who preferred to solve 

problems in a group. In contrast to Externals, Internals preferred to solve problems alone and 

were defined by scores above the mean.  Participants with scores that fell on either side of the 

mean were considered moderates of Externals or Internals. (Treffinger & Selby, 2004). 

The final VIEW dimension, Ways of Deciding (WD) also consisted of eight items and 

measured a participant’s tendency to make decisions based on either the implications of the 

decision on others or details of the task, in two separate styles of Person or Task.  Person 

orientated individuals were defined by scores below the mean and tended to focus their decision 

making on “people’s feelings and support,” (Treffinger & Selby, 2004, p.9).  The opposite of 

Person were Task oriented individuals who focused on the “best solution” (Treffinger & Selby, 

2004, p.10) and were defined by scores above the mean.  Participants with scores that fell on 

either side of the mean were considered moderate Person or Task (Selby & Treffinger, 2004). 

The reliability of VIEW according to the master data set utilizing Cronbach’s Coefficient 

Alpha were: Orientation to Change = .87, Preference for Novelty = .799, Structure and Authority 

= .688, Search Strategy = .730 (Treffinger & Selby, 2004).  The reliabilities for Manner of 

Processing and Ways of Deciding respectively were .86 and .84.  Selby, Treffinger, and Isaksen 

(2013) stated that due to the different contexts, such as business and education, instrument 
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validation required ongoing research to provide further evidence towards content, criterion, and 

construct validity.  An example of a study using VIEW in which construct-related evidence of 

validity was sought was Houtz and Selby (2009) Problem solving style, creative thinking, and 

Problem-Solving Confidence, which also examined two other instruments related to problem-

solving.  Of importance to this study was that Houtz and Selby (2009) found that the Problem 

Solving Inventory (PSI) did not measure the same construct for problem-solving as VIEW. 

Teacher demographic questionnaire.  A researcher-made demographic tool was used to 

collect information from each teacher participant.  The teacher demographic questionnaire 

collected information on gender, teaching certification area, and years of teaching experience.  

(Appendix A). The tool was created through Google Forms and was provided to teacher 

participants immediately following the participant consent information.  The total time needed to 

complete the demographic tool was less than five minutes.  Once teacher participants finished 

the teacher demographic questionnaire, they were directed to the PSI. 

Student demographic questionnaire.  The student demographic questionnaire 

(Appendix B) was used to collect information on students’ gender and assigned grade level.  The 

tool was created through Google Forms and was provided to student participants immediately 

following the participant assent information.  The total time needed to complete the demographic 

tool was less than five minutes.  Once student participants finished the student demographic 

questionnaire they were directed to the PSI. 

Data collected from the Problem Solving Inventory (PSI) (Heppner, 1988) produced four 

summative scores: (a) Problem-Solving Confidence, (b) Approach/Avoidance Style, (c) Personal 

Control and (d) Total Problem Solving Inventory and were used as continuous data.  Data 

collected from VIEW (Selby, Treffinger, & Isaksen, 2013) produced three mean dimension 
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scores: (a) Orientation to Change: Explorer-Developer, (b) Manner of Processing: External-

Internal, and (c) Ways of Deciding: Person-Task and were utilized as both categorical and 

continuous data for separate research questions.  Teacher and student questionnaire data were 

used as categorical data.  

Data Collection 

An overview of the data collection timeframe followed by the specifics of data collection 

procedures conducted served as the outline for this section.  Data collection procedures began in 

December of 2018 with the submission of an application to the Institutional Review Board (IRB) 

at Western Connecticut State University.  Once approval was granted by the IRB, requests for 

permission were sent out in early January of 2019.  Although responses from superintendents 

began to arrive in late January 2019, final approvals from superintendents for the traditional high 

school and technical high schools were not received until February and June of 2019, 

respectively.  Once site-based approval was gained, parent notification was completed and an opt 

out period was provided prior to each data collection phase of the study.  In April 2019 data 

collection was completed at the traditional high school and from October through November 

2019 data collection continued at the three technical high schools.   After data collection was 

completed in November 2019, data analyses began and were completed in January 2020.  

Data Collection Procedures  

Data were collected from students and teachers at one traditional high school and three 

technical high schools with the assistance of a school-based facilitator, someone who worked 

within the setting and agreed to facilitate data collection on behalf of the researcher.  Although 

only one traditional high school was selected for data collection a decision was made to collect 
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data at three technical high schools.  This decision was made based on the belief that multiple 

technical high schools would yield a more representative sample of the broad career technical 

education sequences available to students, which was a primary interest to the researcher.  In this 

way, an accurate portrayal of problem-solving across technical education programming could be 

achieved, and therefore, represent a broader contextual understanding of problem-solving. 

The traditional high school was the first location where data were collected.  At the 

traditional high school, a school facilitator gathered the population of 11-12 grade students into 

the cafeteria during a free advisory period for data collection with the researcher.  Students were 

given an assent form on lime green stock paper, which provided them with an individual code to 

use for all three instruments.  This paper was then collected by the facilitator and provided to the 

researcher after data collection was completed.  The data collection for the teachers at the 

traditional high school was initially provided through an invitation via email.  However, due to a 

low response rate from teachers and a change in building leadership, the researcher was once 

again invited to the school to briefly describe her research during a professional development day 

in October of 2019.  At this meeting, teachers were once again invited to participate in the study.  

The process for data collection at the technical high schools differed from the traditional 

high school.  In order to gain the number of participants needed for the study the researcher 

communicated with the facilitator for each of the three technical high schools to determine the 

best non-instructional time students in grades 11-12 could participate in data collection.  

Facilitators at the three technical high schools determined that data collection would work best in 

separate homerooms rather than gathering all students in one location.  Due to this change, the 

researcher embedded the consent/assent form into the beginning of the Google Form that housed 

the demographic questionnaire, PSI, and access link for VIEW to create one electronic form for 
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ease of dissemination.  The fully electronic format allowed participants a window of time for 

data collection, rather than just one period in the school day.  In the technical high schools B, C, 

and D home room was extended to allow teachers and students the opportunity to simultaneously 

complete (October and November 2019) the study instruments.  All technical high school 

teachers and students who participated, received an email on the morning of data collection with 

a link that opened a consent/assent letter for the study, followed by the three instruments.  After 

consent/assent was granted, participants created individual codes to connect their demographic 

questionnaire, PSI, and VIEW results together.  This unique code was created through a process 

where each school was assigned a letter from the alphabet, which was followed by a “T” for 

teacher and “S” for student.  Teacher participants were asked to provide their classroom number 

(####), using zeros in front of a three digit room number, followed by the month and year 

(mmyyyy) they began their first teaching position.  Students were asked to identify as a senior 

(“1”) or a junior (“2”), followed by the day and year of birth (ddyyyy).  These individually 

created codes were used to connect participant responses to the demographic questionnaire, PSI, 

and VIEW. 

At the conclusion of data collection, the total number of teacher cases collected were 87 

and collected student cases were 906 (Table 3).  The teacher cases included 30 individuals from 

the traditional high school.  There were another 57 teachers from the three technical high 

schools.  The student cases included 252 from the traditional high school and 654 from the three 

technical high schools. 
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Table 3 

Frequencies of Participation by Type of School - Teachers and Students 

   Frequency Percent 

Teachers Traditional 30 34.5 

 Technical 57 65.5 

 Total 87 100.0 

    

Students Traditional 252 27.8 

 Technical 654 72.2 

 Total 906 100.0 

 

Data Storage 

After data were collected electronically from all four high schools, the data from the 

demographic questionnaire and PSI were stored on one Excel spreadsheet while VIEW was 

stored in a separate Excel spreadsheet.  These spreadsheets were then data protected through a 

login and passcode.  Overall, a total of 16 spreadsheets were created as each school site led to the 

creation of four spreadsheets: two for teachers and two for students. 

The teacher data Excel spreadsheet included demographic and quantitative data: (a) 

participant’s code; (b) demographic questionnaire items (age, gender, nationality, language, job 

sector, and occupation, teacher certification area, and teacher years of experience); (c) PSI items 

(P1through P35); (d) the four summative scores for each of the PSI subscales and PSI Total; (e) 

VIEW items (V1through V34); (f) the mean score for each of VIEW’s three dimensions 

Orientation to Change (OC), Manner of Processing (MP), and Ways of Deciding (WD), and 

three Orientation to Change (OC) subscales.  It should be noted that age, nationality, language, 

job sector, occupation and the three OC subscale scores were not used for data analysis, even 

though they were part of data collected with VIEW. 
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The student Excel spreadsheet included demographic and quantitative data: (a) 

participant’s code; (b) demographic questionnaire items (age, gender, nationality, language, job 

sector, and student grade); (c) PSI items (P1through P35); (d) the summative scores for each of 

PSI subscales; (e) VIEW items (V1through V34); (f) the mean score for each of VIEW’s three 

dimensions, and three OC subscales.  Similar to teachers age, nationality, language, job sector, 

occupation and the three OC subscale scores were not used for data analysis.  The teacher and 

student Excel spreadsheet files were uploaded to SPSS for data analysis. 

Data Analysis    

Across all of the school sites, the percentage of participation among teachers and students 

was similar for each instrument (Table 4).  However, school site D was identified as having 

lowest participation rate by teachers as 8% and 10%, and students at 41% and 22% for the PSI 

and VIEW respectively. 

 

Table 4  

Instrument Frequencies by Population, Sample and Percent in Study 

  Traditional 

A 

Technical 

B 

Technical 

C 

Technical 

D 

Teacher Population 59 50 48 59 

Teacher-PSI      

 Sample 23 20 4 22 

 Percent (%) 40 40 8 37 

Teacher-VIEW      

 Sample 21 25 5 7 

 Percent (%) 36 50 10 12 

      

Student Population 407 328 251 360 

Student-PSI      

 Sample 170 264 102 228 

 Percent (%) 42 80 41 63 

Student-VIEW      

 Sample 204 201 56 139 

 Percent (%) 50 61 22 39 
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In an effort understand the impact of programming differences between tradition high 

schools and technical high schools on problem-solving, this study initially sought only cases with 

fully completed instruments.  However, as demonstrated in Table 4, participation varied for each 

instrument at each school site.  The distribution of 87 total cases collected for teachers, was 70 

demographic questionnaires with the PSI; 58 VIEW assessments; and only 41 cases with all 

instruments completed.  The distribution of the 906 total cases collected for students was 764 

demographic questionnaires with the PSI; 600 completed VIEW assessments; and only 458 cases 

with all instruments completed.  When the type of school was compared for the 41 teacher cases 

where all of the instruments were completed, 14 were from the traditional high school and 27 

from the technical high schools.  When the 458 total student cases where all of the instruments 

were completed were divided, 122 students were from the traditional high school and 336 were 

from the technical high schools (Table 5). 

 

Table 5 

Type of School Frequencies - Teachers and Students 

   Frequency Percent 

Teachers Traditional 14 34.1 

 Technical 27 65.9 

 Total 41 100.0 

    

Students Traditional 122 26.6 

 Technical 336 73.4 

 Total 458 100.0 

 

Research Question One required the variables type of school, subscales of the PSI, and 

dimensions of VIEW, therefore, the total teacher data set (n = 87) was further screened for cases 

of completed data.  A total of 41 teacher cases completed all instruments (n = 41) and were 
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available for further screening.  The researcher determined that if the PSI and VIEW were 

utilized separately for Research Question One, the available teacher cases (n = 41) increased to 

70 sets (n = 70) for the PSI and 58 teacher cases (n = 58) for VIEW.  Similar examination for 

Research Question Two required that both the PSI and VIEW data be used in combination with 

the other variables, (a) gender, (b) certification area, (c) years of teaching experience, and (d) 

type of school for a Multiple Linear Regression (MLR).  Citing Pallant (2016) and utilizing 

Tabachnick and Fidell’s (2013) formula (N > 50 + 8m), where m is the number of independent 

variables, the required sample size for an MLR was calculated to be 106 teacher cases.  

Therefore, Research Question Two was not able to be addressed by an MLR for this study, due 

to the minimum number of cases not being achieved during data collection.  As this was the case, 

descriptive statistics were utilized for Research Question Two thus adding to the understanding 

of the teachers from the traditional high school and technical high schools.  

Research Questions Three and Four relied on data from the student participants.  Out of 

the 458 student cases for type of school, 122 were from the traditional high school and 336 were 

from the technical high schools.  As discussed earlier the original target population included 

more technical high school students in order to represent a broader career technical education 

experience than drawing from just one school.  While this led to collecting data from many more 

students attending technical high schools, the imbalance was addressed by randomly selecting 

across the three technical high schools for an equal comparison sample with the traditional high 

school.  The final sample of student cases represented a 1:1 ratio between the traditional high 

school and technical high schools (Table 6) as recommended by Tabachnick and Fidell (2018) to 

equalize cell size.  This final student data set (n = 244) was further screened for Research 

Questions Three and Four, which utilized student data. 
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Table 6 

Type of School Frequencies – Students (After Random Sort) 

  Frequency Percent Valid Percent Cumulative 

Percent 

Valid Traditional 122 50.0 50.0 50.0 

 Technical 122 50.0 50.0 100.0 

 Total 244 100.0 100.0  

 

Data Screening Process  

Following the visual inspection and removal of duplicates, the researcher created separate 

data Excel spreadsheets for teachers and students that were uploaded into SPSS for data 

screening and cleaning.  As described by Myers, Gamst, and Guarino (2006) before proceeding 

with data analysis, the data screening process of data coding, data cleaning, missing value 

analysis, and detection of univariate and multivariate outliers must occur.  This was an important 

process because it ensured the robustness of the study by proactively addressing data issues. 

Data Coding 

Through the SPSS package, variables were assigned a label, code name, SPSS Field, and 

assigned value based on data analysis required for the research question.  Demographic 

information (Table 7) was used to identify school, school type, gender, teacher subject area, 

teacher years of experience, and student grade. 
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Table 7 

SPSS Codebook of Demographic Variables 

Label Code Name SPSS Field  Assigned Values  

Assigned Code for 

School  

Assigned Code for 

School  
Numeric  1 = Traditional HS - A  

2 = Technical HS - B  

3 = Technical HS - C   

4 = Technical HS - D  

Type of School Type of School Numeric  1 = Traditional High School 

2 = Technical High School  

Gender  Gender  Numeric  1 = Male 

2 = Female 

Subject Area  Certificate  Numeric 1 = Traditional 

2 = Technical 

Years of Experience  Years  Numeric 1 = 0-3 Years 

2 = 4-7 Years 

3 = 8-11 Years 

4 = 12-15 Years 

5 = 16-19 Years 

6 = 20 + Years 

Student Grade Grade Numeric  1 = Grade 12 

2 = Grade 11  

 

Data Cleaning  

Data collection led to a final sample of 87 teacher cases for Research Question One and 

Two.  Data collected for Research Question One was divided between the PSI subscales (n = 70) 

and dimensions of VIEW (n = 58).  Data collected for Research Questions Three and Four 

resulted in an n of 231 student cases (n = 231).  Preliminary assumption testing was conducted to 

check for normality, linearity, univariate and multivariate outliers, homogeneity of variance-

covariance matrices, and multicollinearity, with no serious violations noted. 

Missing Values 

Although the demographic questionnaire, PSI, and VIEW required a response for each 

item before a participant could submit their responses (email per CPS Group, printed copy of PSI 

Google form), each participant’s case exported to Excel was visually inspected by the researcher 
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(Tabachnick & Fidell, 2018).  According to Tabachnick and Fidell (2018) duplicate responses 

from participants challenged the accuracy of the data file and should be addressed immediately.  

Duplicate responses identified through the visual inspection of all Excel data sheets were deleted 

by eliminating the participants’ second attempt.  Out of four school sites, two teacher cases (one 

from traditional and one from technical) and ten student cases (one from traditional and nine 

from technical) were duplicated and deleted.  Utilizing the SPSS listwise, which restricts the data 

to participants that responded to all variables for the research question, all remaining missing 

values were addressed in each research question (Myers et al., 2006). 

In summary, as a result of addressing missing data using the SPSS listwise function a 

total number of complete data sets for each research question was established for the study.  A 

total of 70 complete teacher sets (n = 70) were established for analysis using the subscales of PSI 

and a total of 58 complete teacher sets (n = 58) for the analysis using the mean scores of VIEW, 

to answer Research Questions One.  A total of 244 complete student sets (n = 244) were 

established for Research Questions Three and Four.  Outputs for frequency tables, histograms, 

stem and leaf displays, and box plots for all variables were examined to confirm viable data sets 

for analysis.  Since there were no missing data and all values were within the range of assigned 

data, data screening for outliers and addressing statistical assumptions could continue (Myers et 

al., 2006). 

Outliers and Statistical Assumptions 

Before, conducting a MANOVA it was necessary to address statistical assumptions 

specific to multivariate analyses including tests of independence, normality, linearity, and 

homoscedasticity.  Meeting such assumptions without violation was critical to have unbiased 

results (Myers, et al., 2006). 
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Research Question One. 

Univariate Outliers. As per Myers et al., 2006, the descriptive statistics function of SPSS 

was utilized to produce descriptive statistics, extreme values, stem and leaf plots, histograms, 

and box plots for the PSI subscales and dimensions of VIEW.  Stem and leaf plots, histograms, 

box plots and normality plots for each of the variables were inspected by the researcher for 

univariate outliers.  No univariate outliers were detected for the PSI subscales resulting in a total 

sample of n = 70. 

SPSS Box and Whiskers Plots identified univariate outliers for the dimensions of VIEW.  

These univariate outliers represented both high and low extreme values for the dimensions of 

VIEW, which were considered for deletion from the data set based on two criteria.  First, the 

three outliers represented more than 1% to 2% of n, which was 58, according to Cohen, West, 

and Aiken (2005).  Second, the extreme values of each outlier were compared to the range of 

means 2.5 times the standard deviation.  The extreme values for teacher cases 27, 30, and 48 

exceeded the 2.5 times range of the mean and represented one traditional high school case (27) 

and two technical high school cases (30 & 48).  As outlined by Hair et al. (1998), these outliers 

were deleted from the data set and the result was a total sample of n = 55 for the dimensions of 

VIEW as it pertained to Research Question One. 

Independence.  A MANOVA required that the participants that compose the different 

levels of an independent variable be independent of each other, without any covariance.  Since 

the independent variable for Research Question One consisted of teachers in different school 

types (traditional high school and technical high school), the researcher was not able to 

manipulate the levels of the independent variable assigned to participants (Tabachnick & Fidell, 

2018).  Therefore, the assumption of independence was addressed by the participants being 
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employed by different types of high schools.  Independence across the PSI subscales was 

demonstrated by the distribution of teacher participants by school (Table 8). 

 

Table 8 

Teacher Distribution by PSI Subscales (n = 70)  

PSI Subscales   n % 

Problem-solving Confidence Traditional 23 32.86 

 Technical 47 67.14 

  70 100.00 

Approach/Avoidance Style Traditional 23 32.86 

 Technical 47 67.14 

  70 100.00 

Personal Control Traditional 23 32.86 

 Technical 47 67.14 

  70 100.00 
   

Independence across the dimensions of VIEW was demonstrated by the distribution of teacher 

participants by school across the VIEW dimensions (Table 9). 

Table 9 

Teacher Distribution by VIEW Dimensions (n = 55) 

VIEW Dimensions   N % 

Orientation to Change Traditional 20 36.36 

 Technical 35 63.64 

  55 100.00 

Manner of Processing Traditional 20 36.36 

 Technical 35 63.64 

  55 100.00 

Ways of Deciding Traditional 20 36.36 

 Technical 35 63.64 

  55 100.00 

 

Normality.  The normality of the PSI subscales and dimensions of VIEW as separate sets 

of dependent variables were assessed through both graphical and statistical approaches (Myers et 
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al., 2006).  The graphical approaches included inspection of histograms, stem and leaf plots for 

each variable, as well as the normal probability plots.  The statistical functions of SPSS, 

including skewness, kurtosis, Kolmogorov-Smirnow and Shapiro-Wilks tests were also 

completed. 

The researcher first inspected the histograms and stem and leaf plots produced through 

the Explore function of SPSS according to Myers et al. (2006).  However, Myers et al. (2006) 

highlights the normal probability plot, as a “more precise graphical method” to evaluate 

normality than histograms and stem and leaf plots (p. 68).  The Normal Q-Q Plots for both the 

PSI subscales and dimensions of VIEW demonstrated normal distribution by data points near or 

on the diagonal line (Myers et al., 2006) for each level of the independent variable of type of 

school (traditional high school and technical high school).  

The researcher also used the Explore function of SPSS according to Myers et al. (2006) 

to evaluate skewness, kurtosis, Kolmogorov-Smirnow and Shapiro-Wilks tests.  Skewness and 

kurtosis both described the distribution of the values of the continuous variable.  Specifically, 

according to Myers et al. (2006) skewness was the “measure of the symmetry,” while kurtosis 

was the “measure of the general peakedness” of a distribution (p. 68).  The skewness for all PSI 

subscales for both levels of the independent variable (traditional high school/technical high 

school) were all under one (Table 10), however, kurtosis for Approach/Avoidance Style was (–

1.164), which according to George and Mallery (2006) for psychometric purposes was 

acceptable, which fit the research study which sought to understand problem-solving. 
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Table 10  

Skewness and Kurtosis for PSI Subscales (n = 70) 

PSI Subscale  Type of School   Statistic 

Problem-solving Confidence Traditional Skewness .884 

  Kurtosis -.196 

 Technical Skewness .456 

  Kurtosis -.450 

    

Approach/Avoidance Style Traditional Skewness -.215 

  Kurtosis -1.164 

 Technical Skewness .137 

  Kurtosis -.569 

    

Personal Control Traditional Skewness .108 

  Kurtosis -.990 

 Technical Skewness .251 

  Kurtosis -.354 

   

The skewness for all dimensions of VIEW for both levels of the independent variables 

(traditional high school/technical high school) were all under one (Table 11), however “Ways of 

Deciding” for kurtosis was (–1.055), which as already stated, according to George and Mallery 

(2006) was acceptable for psychometric purposes.  The Kolmogorov-Smirnow and Shapiro-

Wilks tests according to Myers, et al. (2006) and Stevens (2009) were additional statistical tests 

used to evaluate normality.  The values for the Kolmogorov-Smirnow and Shapiro-Wilks tests 

significant value for all PSI subscales and dimensions of VIEW across all levels of the 

independent variable (traditional high school/technical high school) were greater than .001 

demonstrating normality. 
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Table 11  

Skewness and Kurtosis for VIEW Dimensions (n = 55) 

VIEW Dimension Type of School   Statistic 

Orientation to Change Traditional Skewness -.377 

  Kurtosis -.332 

 Technical Skewness .134 

  Kurtosis -.168 

    

Manner of Processing Traditional Skewness -.483 

  Kurtosis -.508 

 Technical Skewness .024 

  Kurtosis -.944 

    

Ways of Deciding Traditional Skewness -.589 

  Kurtosis -1.055 

 Technical Skewness .095 

  Kurtosis .331 

 

Linearity.  Assumptions regarding linearity were addressed before conducting a 

MANOVA for the PSI subscales and dimensions of VIEW to determine if the continuous 

variables were linearly related to each other (Myers, et al., 2006).  Using the graphs function 

through SPSS, a scatterplot matrix was generated to display bivariate scatterplots for each 

combination of variables.  Each cell of the scatterplot represented the number of teacher cases for 

analysis.  The researcher inspected the resulting scatterplots for oval shaped or elliptical shaped 

plots (Myers, et al., 2006) to demonstrate linearity.  The resulting plots were loosely grouped 

clusters forming an oval or elliptical shape, therefore indicating that the PSI subscales and 

dimensions of VIEW possessed linearity as described by Myers, et al. (2006). 

Homoscedasticity.  Homoscedasticity was the assumption that the dependent variable had 

the same level of variability across the independent variable (Myers, et al.,2006).  Since a 

MANOVA was to be conducted, homogeneity of variance-covariance matrices was conducted 

through SPSS to produce a Box’s M test to demonstrate normality.  The Box’s M test value of 
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.550 for the PSI subscales and .297 for the dimensions of VIEW were greater than .05 which 

demonstrated normality.  To further investigate homoscedasticity, Levene’s Test of Equality of 

Error Variances was performed for each of the PSI subscales and dimensions of VIEW.  The 

Levene statistic was greater than .05 for all PSI subscales and dimensions of VIEW 

demonstrating normality (Table 12). 

Table 12 

Levene’s Test of Equality of Error Variances for PSI Subscales and VIEW Dimensions  

Variables  F df1 df2 Sig. 

PSI Subscale      

Problem-Solving Confidence .443 1 68 .508 

Approach/Avoidance Style .094 1 68 .760 

Personal Control .146 1 68 .704 

     

VIEW Dimensions     

Orientation to Change 2.362 1 53 .130 

Manner of Processing .340 1 53 .562 

Ways of Deciding .956 1 53 .333 

 

Once all assumptions for the MANOVA were completed and no violation of the 

assumptions detected, a bivariate correlation was conducted separately for the PSI subscales and 

dimensions of VIEW to determine the degree of relationship among the quantitative dependent 

variables.  The Pearson product-moment coefficient, abbreviated as r, was produced through the 

function of bivariate correlation in SPSS.  The r values (.505 to .621) for the PSI subscales were 

found to be in the large range and the r values (.305, .257, .085) for the dimensions of VIEW in 

the small to medium range (.10 to .49) based on information provided in Pallant (2016). 

Myers et al. (2006) stated that a MANOVA was best utilized when the correlation 

between the dependent variables was moderate (.6) and not too highly correlated (.8 or .9).  
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Therefore, the strength of the correlations was not too highly correlated, and a determination was 

made that they were appropriate for the purposes of this study.  

Another test for strength of correlation was Bartlett’s Test of Sphericity as outlined in 

Myers, et al. (2006).  Bartlett’s Test of Sphericity was not statistically significant for the PSI 

subscales and dimensions of VIEW, as the significant values were less than .001 demonstrating 

sufficient correlation.  In summary, assumptions regarding independence, normality, linearity, 

and homoscedasticity were conducted and no violations were detected for Research Question 

One.  

Research Question Two.    

Research Question Two required PSI and VIEW data be used in combination with the 

variables, gender, certification area, years of teaching experience, and type of school for a 

Multiple Linear Regression (MLR).  Data collection for Research Question Two yielded a total 

of 41 teacher cases (n = 41), however the required sample size necessary for the MLR, was 

calculated to be 106 teacher cases.  Therefore, Research Question Two was not able to be 

addressed by an MLR for this study, and statistical assumptions were not addressed.  However, 

descriptive statistics were utilized to further characterize teachers from the traditional high 

school and technical high schools and added to the understanding of results as part of the 

discussion in Chapter 4. 

Research Question Three.   

Research Question Three addressed group differences on the PSI subscales between type 

of school (traditional/technical) and the two levels for each dimension of VIEW: Orientation to 

Change (Explorer/Developer); Manner of Processing (External/Internal); and Ways of Deciding 

(Person/Task).  Utilizing two levels of each dimension of VIEW provided at least 20 participants 
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in each cell of VIEW level for the dependent variables (Myers et al., 2006).  Therefore, the 

possible values for each of VIEW’s three dimensions were coded either “1” or “2” to represent 

either side of the mean based on the VIEW master data base (N = 41,210) as supported in 

Communicating about VIEW (Isaksen, Treffinger, and Selby , 2018, slide 39).  Therefore, 

Research Question Three was analyzed separately for each VIEW dimension which required 

addressing statistical assumptions for three different sets of independent variables specific to 

multivariate analyses including outliers, independence, normality, linearity, and 

homoscedasticity. 

Univariate Outliers. After screening data for a viable sample for further statistical 

analysis, determination of extreme variable cases within the sample was completed using SPSS 

and the guidelines from Myers et al., 2006.  There were no missing data.  All values were within 

the range of assigned data.  A total of 244 students were confirmed by the visual inspection.  

Therefore, according to Myers et al., 2006, data screening for outliers and addressing statistical 

assumptions could continue.  Both singular variable cases, known as univariate outliers, and 

combination of variables, known as multivariate outliers, were assessed using SPSS, in order not 

to present distorted statistics (Tabachnick & Fidell, 2018).  SPSS was used to identify any 

univariate or multivariate outliers. 

The Explore function of SPSS was utilized to produce descriptive statistics, extreme 

values, stem and leaf plots, histograms, and box plots for each of the dichotomous independent 

variables type of school (traditional/technical), and two levels of each dimension of VIEW, and 

interval dependent variables of PSI subscales.  Stem and leaf plots, histograms, box plots and 

normality plots for each of the dependent variables was inspected by the researcher for univariate 

outliers.  Utilizing the SPSS package thirteen univariate outliers were identified, of which eight 
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represented traditional high school cases and five technical high school cases.  The extreme 

values of outliers were close to or slightly outside the 2.5 times range of the mean, therefore, as 

outlined by Hair et al. (1998) in Pallant (2016) these outliers were deleted from the student data 

set.  The result was a total sample of n = 231 for Research Question Three. 

Independence.  As described earlier, the researcher was not able to manipulate the levels 

of the independent variable of type of school assigned to participants (Tabachnick & Fidell, 

2018), however participants were divided into two groups for each of the three dimensions of 

VIEW based on the mean (Isaksen, Treffinger, & Selby, 2018) (Tables 13, 14, & 15).  For 

example, a student who preferred the Explorer style would not prefer the Developer style.  The 

distribution of student participants (Table 13) across the two levels of Orientation to Change 

(OC) were based on a mean of (74.51) and represented independent groups. 

 

Table 13 

Distribution by Type of School and VIEW Dimension (OC) (n = 231) 

PSI Subscales  VIEW Dimensions  N % 

Problem-Solving Confidence Explorer (18-74) 118 51.08 

 Developer (75-125) 113 48.92 

Approach/Avoidance Style Explorer (18-74) 118 51.08 

 Developer (75-125) 113 48.92 

Personal Control Explorer (18-74) 118 51.08 

 Developer (75-125) 113 48.92 

 

The distribution of student participants (Table 14) across the two levels of VIEW 

dimension Manner of Processing (MP) were based on a mean of (29.32) and represented 

independent groups.  An example of Manner of Processing preferences would be a student who 

preferred the External style and would not prefer the Internal style. 
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Table 14 

Distribution by Type of School and VIEW Dimension (MP) (n = 231) 

PSI Subscales  VIEW Dimensions  N % 

Problem-Solving Confidence External (8-29) 64 27.70 

 Internal (30-56) 167 72.30 

Approach/Avoidance Style External (8-29) 64 27.70 

 Internal (30-56) 167 72.30 

Personal Control External (8-29) 64 27.70 

 Internal (30-56) 167 72.30 

 

The distribution of student participants (Table 15) across the two levels of VIEW 

dimension of Ways of Deciding (WD) were based on a mean of (35.43) and represented 

independent groups.  An example of Ways of Deciding preferences would be a student who 

preferred to make decisions based on the impact on People rather than the Task. 

 

Table 15 

Distribution by Type of School and VIEW Dimension (WD) (n = 231) 

PSI Subscales  VIEW Dimensions  N % 

Problem-Solving Confidence Person (8-35) 139 60.17 

 Task (37-56) 92 39.83 

Approach/Avoidance Style Person (8-35) 139 60.17 

 Task (37-56) 92 39.83 

Personal Control Person (8-35) 139 60.17 

 Task (37-56) 92 39.83 

 

Normality.  As described earlier, the researcher inspected histograms, stem and leaf plots 

for each variable, as well as the normal probability plot.  Statistical functions of SPSS, including 

skewness, kurtosis, Kolmogorov-Smirnow and Shapiro-Wilks tests were also conducted to 

address normality.  The Normal Q-Q Plots for each separate dimension of VIEW were inspected 

to evaluate normality for the PSI subscales across each level of the independent variables type of 
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school (traditional/technical) and OC (Explorer/Developer), MP (External/Internal), and WD 

(Person/Task) and demonstrated normal distribution by data points near or on the diagonal line 

(Myers et al., 2006).  

As described earlier, the researcher used the Explore function of SPSS as presented by 

Myers et al. (2006) to evaluate skewness, kurtosis, Kolmogorov-Smirnow and Shapiro-Wilks 

tests.  The skewness and kurtosis for all PSI subscales across all levels of the independent 

variables type of school, OC, MP, and WD were all under one (Myers et al., 2006).  The values 

for the Kolmogorov-Smirnow and Shapiro-Wilks tests for all PSI subscales across all levels of 

the independent variables of type of school, OC, MP, and WD were greater than .001 

demonstrating normality. 

Linearity.  Using the graphs function through SPSS, a scatterplot matrix was generated to 

display bivariate scatterplots for each combination of the continuous dependent variables.  The 

researcher inspected the resulting scatterplot for oval shaped or elliptical shaped plots (Myers et 

al., 2006) to demonstrate linearity.  The resulting plots were grouped clusters forming an oval or 

elliptical shape, therefore indicating that the PSI subscales utilized as continuous dependent 

variables (a) Problem-Solving Confidence, (b) Approach/Avoidance Style, and (c) Personal 

Control possessed linearity per Myers, et al., 2006. 

Multivariate Outliers.  To check for the absence of multivariate outliers among the 

dependent variables (a) Problem-Solving Confidence, (b) Approach/Avoidance Style, and (c) 

Personal Control, Myers et al. (2006) recommended that the Mahalanobis distance be calculated 

for each case.  According to Myers et al. (2006), “The Mahalanobis distance statistic D2 

measures the multivariate “distance” between each case and the group multivariate mean (known 

as cenroid).”  Each of the 231 cases were compared to the “chi-square distribution with a 
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stringent alpha level of .001” (Myers et al., 2006, p. 67) which was 16.27, per Pallant (2016) 

since there were three dependent variables for Research Question Three.  The Mahalanobis 

distance demonstrated a minimum value of .03016 and maximum value of 12.83706, which was 

below the allowed value of 16.27. 

Homoscedasticity.  Since a MANOVA was to be conducted, homogeneity of variance-

covariance matrices was conducted through SPSS to produce Box’s M test to demonstrate 

normality.  A significant value for Box’s M test values of .539 for type of school, .553 for OC, 

.539 for MP, and .211 for WD which were all greater than .05 and demonstrated normality.  

Levene’s Test of Equality of Error Variances was performed for each of the PSI subscales across 

all levels of the independent variables type of school, and separate combination with OC, MP, 

and WD.  The Levene statistic was greater than .05 for all the dependent variables demonstrating 

normality. 

Once all assumptions for the MANOVA were completed with no violation of the 

assumptions detected, a bivariate correlation was conducted for each set of independent variables 

to determine the degree of relationship among the quantitative dependent variables.  The Pearson 

product-moment coefficient, abbreviated as r, was produced through the function of bivariate 

correlation in SPSS.  The strength of the correlation between the dependent variables from the 

PSI subscales across all levels of the independent variables were less than the moderate (.6) level 

per Myers et al. (2006).  A second test for strength of correlation was performed known as the 

Bartlett’s Test of Sphericity.  Bartlett’s Test of Sphericity, for all dependent variables across all 

independent variables were less than .001 demonstrating sufficient correlation. 

Research Question Four.  Research Question Four sought to answer to what degree and 

in what manner is the Total Problem-Solving Confidence score (PSI Total) of students produced 
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by the Problem Solving Inventory (PSI) predicted by gender, grade level, type of school and 

VIEW utilizing a Multiple Linear Regression (Myers et al., 2006). 

Before conducting a Multiple Linear Regression (MLR) it was necessary to address 

statistical assumptions specific to an MLR.  The statistical assumptions specific to MLR included 

sample size, multicollinearity and singularity, outliers, normality, linearity, homoscedasticity, 

and independence of residuals (Pallant, 2016).  Meeting such assumptions without violation was 

critical in order to have unbiased results (Myers, et al., 2006).  

Sample Size. Using the Crosstabs feature of SPSS, the number of student cases available 

for analysis for the independent variables: gender, current grade, and VIEW dimensions (a) OC, 

(b) MP, and (c) WD and the dependent variable of PSI total were determined.  The output from 

the SPSS Crosstabs (Table 16) confirmed 231 student cases were available for Research 

Question Four.  Citing Pallant (2016) and utilizing Tabachnick and Fidell’s (2013) formula (N > 

50 + 8m), where m is the number of independent variables, the required sample size the MLR 

was calculated to be 98 students.  Therefore, the 231 available student cases supported the 

required cases needed for conducting the MLR. 

Multicollinearity and singularity. Multicollinearity referred to a high correlation of 

variables that would be used to predict the dependent variable.  Singularity referred to a high 

correlation among independent variables when the variables contributed to a total score that was 

also used as an independent variable (Pallant, 2016).  The three dimensions of VIEW: Orientation 

to Change (OC), Manner of Processing (MP), and Ways of Deciding (WD) were used as separate 

independent variables, therefore singularity was controlled for in Research Question Four. 
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Table 16 

Crosstabs of Research Question Four Variables for Students   

Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent 

% 

N Percent 

% 

N Percent 

% 

PSI Total * Type of SCH 231 94.7 13 5.3 244 100.0 

PSI Total * Gender 231 94.7 13 5.3 244 100.0 

PSI Total * Current Grade 231 94.7 13 5.3 244 100.0 

PSI Total * Orientation to 

Change: Two Groups 

231 94.7 13 5.3 244 100.0 

PSI Total * Manner of 

Processing: Two Groups 

231 94.7 13 5.3 244 100.0 

PSI Total * Ways of 

Deciding: Two Groups 

231 94.7 13 5.3 244 100.0 

 

 

The researcher evaluated multicollinearity of the independent variables by evaluating 

correlations, Cronbach’s Alpha and collinearity diagnostics.  Correlations ran using SPSS 

demonstrated extremely low correlations for the independent variables of VIEW dimension 

Orientation to Change (.020) and current grade (.001) and the dependent variable PSI Total.  

Cronbach’s Alpha reported the internal consistency of the model.  The output for the model 

demonstrated the improvement of Cronbach’s Alpha if certain variables were deleted from the 

model.  As part of the model for Research Question Four the output for Cronbach’s Alpha would 

improve to -.201 if VIEW dimension Orientation to Change were removed and to .193 if current 

grade was removed (Table 17).  Therefore, these independent variables were removed from the 

analysis based on Pallant’s (2016) suggestion that some relationship should exist between the 
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independent and dependent variables in a model.  The deletions shown in Table 17 as 

strikethroughs were for the variables Orientation to Change and current grade. 

 

Table 17  

Cronbach’s Alpha for Independent Variables of Model 

  Cronbach's Alpha if Item 

Deleted 

Type of School .021 

Gender .051 

Current Grade -.193a 

Orientation to Change: Two Groups -.201a 

Manner of Processing: Two Groups -.072a 

Ways of Deciding: Two Groups -.089a 

 

Multicollinearity was further evaluated by collinearity diagnostics reported as part of the MLR 

(Pallant, 2016).  The values evaluated in the collinearity diagnostics were Tolerance for values 

greater than .10 and variance inflation factor (VIF) for values below 10 (Pallant, 2016).  Values 

for Tolerance and VIF (Table 18) indicated that no violation of assumptions occurred. 

 

Table 18  

Values for Tolerance and VIF for Independent and Dependent Variables 

Variable  Tolerance VIF 

Type of School .971 1.029 

Gender .928 1.077 

Manner of Processing: Two Groups .997 1.003 

Ways of Deciding: Two Groups .954 1.049 
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Outliers, Normality, Linearity, Homoscedasticity, and Independence of Residuals.  After 

addressing multicollinearity, the researcher continued to address the remaining assumptions of 

outliers, normality, linearity, homoscedasticity, and independence of residuals.  Pallant (2016) 

suggested that the process of addressing these assumptions begin by inspection of the Normal 

Probability Plot (P-P) of the Regression Standard Residual and the Scatterplot from the 

regression output.  The Normal Probability Plot (P-P) of the Regression Standard Residual Plots 

lined up to close or on the diagonal line demonstrating normality.  The Scatterplot demonstrated 

most plots were rectangularly distributed and concentrated on either side of the zero line (Figure 

2) also demonstrating normality and few outliers. 

 
Figure 2. Scatterplot for Dependent Variable Total PSI 
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Pallant’s (2016) process continued with outliers being checked by inspecting the 

Mahalanobis distances that were displayed in the Residual Statistics table produced by the MLR 

(Pallant, 2016).  Since the regression had the four independent variables of Manner of Processing 

(MP), Ways of Deciding (WD), gender, and type of school the chi-square criterion critical value 

for evaluating Mahalanobis distance values was 18.47.  The Residual Statistics demonstrated a 

minimum value of 2.648 and maximum value of 7.521 for the Mahalanobis distance, which was 

below the allowed value of 18.47.  Another check for the impact of outliers from the output of 

Casewise Diagnostics found that Case 18 (3.085) was slightly outside the standardized values of 

3.0 to -3.0.  A check of the Cook’s Distance, as recommended by Pallant (2016) citing 

Tabachnick and Fidell (2013, p.75) determined that values for minimum (.000), maximum 

(.035), mean (.005), and standard deviation (.006) were all below 1, therefore no cases were 

considered for deletion.  Therefore, according to the process outlined by Pallant (2016) the 

assumptions of outliers, normality, linearity, homoscedasticity, and independence of residuals 

were satisfied for the data screening process for Research Question Four.  

Summary of Data Analyses 

Upon completion of the data screening process, appropriate analyses were conducted 

utilizing the cleaned data for Research Questions One, Two, Three, and Four.  In order to address 

Research Question One a MANOVA was used to compare the differences between summative 

scores for the PSI subscales of Problem-Solving Confidence, Approach/Avoidance Style and 

Personal Control based on type of school.  Myers, Gamst, and Guarino (2006) supported a 

MANOVA when “conducting a simultaneous analysis of multiple-dependent variables” (p. 367).  

A separate MANOVA was used to compare differences between the mean scale scores of the 

three dimensions of VIEW: Orientation to Change, Manner of Processing, and Ways of Deciding 
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based on type of school.  It was important to note that the user agreement for VIEW specifically 

limited the sharing of items from the instrument.  Specifically, the researcher had to agree with 

the statement, “I will not include the VIEW items or scoring key in any report or published paper 

(except for sample items reproduced with the authors’ advance, written permission).”  For this 

study, only one statement example was approved.  Therefore, modification of reporting 

descriptive statistics differed between the PSI and VIEW to accommodate this restriction and was 

reflected in the Findings Sections for Research Question Two.  A MANOVA was also used for 

Research Question Three to compare the differences between summative scores for the PSI 

subscales of Problem-Solving Confidence, Approach/Avoidance Style and Personal Control 

based on type of school and each separate dimension of VIEW (Orientation to Change, Manner 

of Processing, and Ways of Deciding).  In order to address Research Question Four a Multiple 

Linear Regression (MLR) was conducted using the nominal level predictors of gender (male, 

female), and type of school (traditional/technical), and VIEW dimensions OC 

(Explorer/Developer), MP (External/Internal), WD (Person/Task)  to predict the Total PSI score.  

Limitations 

The Internal threats of the causal comparative and correlational designs to this study, 

according to Fraenkel, Wallen, and Hyun (2012) were subject characteristics, mortality, location, 

and instrumentation (p. 372-373).  An additional limitation to this study was only one of the 

many areas of 21st Century Skills for career technical education was addressed.  As highlighted 

during the introduction to the study, other skills such as creativity and innovation, critical 

thinking, communication, and collaboration (Association of Supervision and Curriculum 

Development, 2015) were also considered 21st Century learning and thinking skills.  These areas 
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were not addressed through this study and offer the possibilities of additional or different 

findings had they been incorporated. 

To evaluate the Internal threats of socioeconomic status, ethnicity, and gender specific to 

subject characteristics, it was important to note that the study focused two specific groups, those 

in a traditional high school setting and those in technical high school settings.  All students in the 

state of Connecticut were provided with a choice of type of high school for grades nine through 

twelve; however, it was also important to note that an application process occurred for the 

technical high school selection process.  The traditional high school did not involve this process.  

In order to mitigate subject characteristics limitations, schools chosen for the study were located 

in a similar economic stimulus corridor and within a 50-mile radius of each other in an attempt to 

control for socioeconomic status.  The reported demographics from the School Profile and 

Performance Report for School Year 2017-18 of all four schools represented a balance in 

ethnicity of students, as reported earlier in Table 2.  The School Profile and Performance Report 

for School Year 2017-18 also demonstrated that each school was represented by more male than 

female students.  This gap was more prevalent in the technical high schools than the traditional 

high school.  Therefore, the Internal threat of gender was not able to be controlled by the 

researcher. 

The Internal threat of mortality was addressed by the researcher creating a format in 

which disseminating the instruments electronically allowed easy access and completion on any 

device by participants.  Although some participants did not complete all three instruments, the 

overall participation rate (Refer back to Table 3) for teachers and students was 40.3% for 

teachers and 67.3% for students.  The researcher’s attempt to control for the Internal threat of 

location was addressed earlier in the explanation of socioeconomic status.  However, given the 
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lack of completion of all three necessary instrument components, a limitation of this study was 

the way that the data was collected.  It is possible that working with the administrators of VIEW 

(The Creativity Problem Solving Group, Inc.) to connect their submission button to another 

instrument’s link could have reduced the number of times that participants had to hit submit from 

two to one could have increased the completion rate by lessening the participant fatigue with the 

research instruments.  

The internal threat of instrumentation included instrument decay, data collector 

characteristics, and data collector bias.  Instrument decay referred to changes in the instrument 

over time during the data collection window (Fraenkel, Wallen, & Hyun, 2012).  Instrument data 

decay was addressed by utilizing established surveys with internal consistencies at above the 

recommended 0.7, and the same surveys were used throughout the study.  Data collector 

characteristics were held constant throughout the data collection period through coordination 

with the school facilitator during each data collection opportunity.  The school facilitator was 

present for the in-person data collection at the traditional high school, while the school 

facilitators were the point person at the technical high schools that provided participants the 

online link to the survey instruments.  Data collector bias was held to a minimum as the 

instruments were delivered and scored in an electronic format.  Additionally, since the 

instruments were electronic, monitoring was conducted via computer and the researcher and 

facilitator were able to communicate during the actual data collection.  This was important 

because responsive communication made the process of data collection seamless and maximized 

participation between both types of high schools for the study.  The external threat to the study 

was generalizability of the population sample to a population beyond the study.  To address this 
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External threat, the researcher described the population from which the sample was derived in 

detail, in order to assist future researchers to replicate the study.  

Statement of Ethics 

Permission to conduct research was sought through the Institutional Review Board (IRB) 

at Western Connecticut State University.  IRB approval was initially granted on December 14, 

2018 (1819-94), then again on April 15, 2019 (1819-162) after an amendment was requested to 

change parent permission to an opt out method conducive to current school practices.  Another 

grant of permission was issued on August 27, 2019 (1920-12) due to a change in Western 

Connecticut State University’s position on protecting privacy of participants in studies of 

electronically stored data. 

In order to collect data from any school district, permission was first sought from the 

superintendent and then from the principals of the participating districts’ schools prior to 

scheduling an appointment to conduct research.  Permission from participating teachers was 

sought prior to data collection through a personal consent form (Appendix C).  Parent permission 

for students was sought through a parent notification and opt out method prior to data collection 

(Appendices D & E).  Additionally, student assent (Appendix F) was also sought prior to 

students completing any research instruments. 

All information collected from participating teachers and students that was in paper form 

was secured at all times in a locked container, while online data such as demographic 

questionnaires, and results of the PSI and VIEW were downloaded immediately daily into a 

spreadsheet and flash drive.  The names of the participating teachers and students were coded to 

ensure confidentiality and results from the online surveys were only accessible by a passcode. 
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Teachers and students were provided with the researcher's contact information for those 

who desired to receive their individual PSI or VIEW results.  It was made clear to teachers and 

students that they were under no obligation to complete the three instruments within the study; 

however, as a sign of appreciation, teachers and students who participated were entered into a 

drawing for multiple $5.00 gift cards to a local food establishment near their school.  One gift 

card was drawn per every 5 participating teachers and every 10 students at each school for a total 

of 20 teachers and 57 students. 
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CHAPTER FOUR: DATA ANALYSIS AND RESULTS  

The purpose of this study was to better understand the way that traditional high schools 

compared with technical high schools when it came to 21st Century Skills, and it was decided to 

examine if a difference in problem-solving confidence and problem-solving style exists between 

teachers and students in each type of high school setting.  The findings related to the study’s 

purpose are presented in Chapter Four.  These findings are based on the data collected from 

teachers for grades 9-12 and students in grades 11-12 in one traditional high school and three 

regional technical high schools that participated in the study.  The discussion regarding 

differences between traditional high schools and technical high schools is based in problem-

solving.  This is first accomplished through descriptive statistics of the Problem Solving 

Inventory (PSI) and then VIEW: An approach to problem solving styles (VIEW).  After the 

descriptive statistics, attention is given to Research Questions 1-4 with further discussion of the 

findings. 

Problem-Solving Constructs  

In order to determine if a difference in problem-solving confidence and problem-solving 

style existed between teachers and students in a traditional high school and technical high 

schools, the Problem Solving Inventory (PSI) and VIEW: An assessment of problem-solving 

style (VIEW) were utilized.  The PSI and VIEW measure different constructs of problem-solving 

according to Houtz and Selby (2009) and thereby demonstrate two different constructs of 

problem-solving for each participant.  PSI measures Problem-Solving Confidence, approach 

and/or avoidance to problem-solving, and emotional control based on an individual’s perception.  

VIEW determines individual preferences based on problem solving approaches.  These 
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instruments highlighted both problem-solving behaviors and attitudes in addition to how 

individuals manage change and prefer to solve problems. 

Building a problem-solving construct for the study to answer, “Is there a significant 

difference in scores on the Problem Solving Inventory (PSI) and VIEW: An assessment of 

problem-solving style (VIEW) between traditional high school and technical high school 

teachers?” began through separate analysis of the descriptive statistics for the PSI subscales and 

dimensions of VIEW.  The distribution of participants’ responses by type of school were 

analyzed to define elements of problem-solving within each instrument.  The descriptive 

statistics are presented in order of their presentation in Research Question One, which is Problem 

Solving Inventory (PSI) and then VIEW: An assessment of problem-solving style (VIEW).  

The problem-solving construct began with the subscales of the PSI which include (a) 

Problem-Solving Confidence consisting of 11 items, (b) Approach/Avoidance Style consisting of 

16 items, (c) Personal Control consisting of 5 items.  The distribution of teacher and student 

participants’ responses by type of school analyzed by descriptive statistics for the PSI are shown 

in Table 19.  

Table 19 

Respondents by Type of School for PSI Subscales 

Type of School  Respondents  

Traditional  Teachers (n = 23) 
 Students (n = 114) 

Technical Teachers (n = 47) 
 Students (n = 117) 
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PSI - Problem-Solving Confidence 

The Problem-Solving Confidence element of the problem-solving construct was 

established through Items 5, 10, 11, 12, 19, 23, 24, 27, 33, 34, and 35 on the PSI.  This subscale 

measured “an individual’s self-assurance, a belief and trust in one’s ability to effectively cope 

with a wide range of problems” (Heppner & Wang, 2003, p.130).  Participants were asked to rate 

the extent to which they agreed or disagreed on a six-point Likert Scale from (1) strongly agree 

to (6) strongly disagree.  Items 11 and 34 on the subscale were reversed, which means they were 

scored with their opposite number for the scoring of PSI.  Due to the low value assigned to 

strongly agree and the total scores for each subscale being summative, overall low scores 

represented a belief of high problem-solving ability by the participant.  Specifically, the lower 

the mean the higher the agreement that the respondents believed in their abilities to cope with a 

wide range of problems.  

Problem-Solving Confidence- Traditional Teachers 

Traditional high school teachers self-reported agreeing with all statements on the PSI 

related to Problem-Solving Confidence except for items 11 and 34 which were reverse scored.  

The degree of agreement or disagreement was demonstrated by the mean for each item.  The 

mean range for all items, except those reverse scored, was 1.8. to 2.5 (Table 20).  This range 

demonstrated that the traditional high school teachers tended to moderately agree with most 

statements, which was represented by the value of 2.0.  The statements with means at or below 

the value of 2.0 indicating a stronger agreement were: 

• Item 23 - “Given enough time and effort, I believe I can solve most problems that 

confront me,” with a mean of 1.8.   
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• Item 35 - “When I become aware of a problem, one of the first things I do is try to 

find out exactly what the problem is,” with a mean of 1.9.   

When establishing problem-solving confidence, items 23 and 35 indicated that traditional high 

school teachers believed that they could solve most problems and begin by first defining the 

problem, as a strategy.  This was important because part of being able to solve a problem is being 

able to understand the complexity of the issue and address the components.  As is common in 

survey research, some items were written in the negative, in this case items 11 and 34 were 

reverse scored and the range of 4.5 to 5.0 demonstrated that the traditional high school teachers 

either moderately or strongly disagreed with the statements:  

• Item 34 - “When confronted with a problem, I am unsure of whether I can handle 

the situation,” with a mean of 4.5.  

• Item 11 - “Many problems I face are too complex for me to solve,” with a mean 

of 5.0.   

In this way, traditional high school teachers self-reported they believed that they could handle a 

problem and that they did not feel that problems were too complex for them to solve.  For each 

Problem-Solving Confidence item, 52% to 87% of traditional high school teachers’ responses 

were in the strongly to moderately agree range, except for those reverse scored.  The reversed 

scored items received 65% to 78% of the traditional high school teachers reporting that they 

strongly to moderately disagreed (Table 20).  Overall, the data suggested that traditional high 

school teachers self-reported positive problem-solving confidence in all items of the subscale for 

Problem-Solving Confidence. 
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Table 20 

PSI - Problem-Solving Confidence Responses – Traditional Teachers  

 

 

Strongly 

Agree 

(1) 

% 

Moderately 

Agree 

(2) 

% 

Slightly 

Agree 

(3) 

% 

Slightly 

Disagree  

(4) 

% 

Moderately  

Disagree 

(5) 

% 

Strongly 

Disagree 

(6) 

% 

Mean SD  

         

11. Many problems I face 

are too complex for me to 

solve. *(Reversed) 

0.0 13.0 0.0 8.7 30.4 47.8 5.0 1.4 

34. When confronted 

with a problem, I am 

unsure of whether I can 

handle the situation. 

*(Reversed) 

0.0 4.3 21.7 8.7 47.8 17.4 4.5 1.2 

5. I am usually able to 

think of creative and 

effective alternatives to 

my problems. 

39.1 21.7 13.0 8.7 13.0 4.3 2.5 1.6 

19. When I make plans to 

solve a problem, I am 

almost certain that I can 

make them work. 

13.0 39.1 30.4 17.4 0.0 0.0 2.5 0.9 

10. I have the ability to 

solve most problems even 

though initially no 

solution is immediately 

apparent. 

13.0 52.5 17.4 13.0 4.3 0.0 2.4 1.0 

33. After making a 

decision, the actual 

outcome is usually 

similar to what I had 

anticipated. 

4.3 65.2 21.7 4.3 4.3 0.0 2.4 0.8 

12. When solving a 

problem, I make 

decisions that I am happy 

with later. 

17.4 60.9 13.0 

 

0.0 8.7 0.0 2.2 1.0 

24. When faced with a 

novel situation, I have 

confidence that I can 

handle problems that may 

arise. 

30.4 43.5 17.4 4.3 4.3 0.0 2.1 1.0 

27. I trust my ability to 

solve new and difficult 

problems. 

30.4 34.8 30.4 4.3 0.0 0.0 2.1 0.9 

23. Given enough time 

and effort, I believe I can 

solve most problems that 

confront me. 

43.5 30.4 17.4 8.7 0.0 0.0 1.9 1.0 

35. When I become 

aware of a problem, one 

of the first things I do is 

try to find out exactly 

what the problem is. 

34.8 52.2 13.0 0.0 0.0 0.0 1.8 0.7 

Note: *Reversed items have been scored with the opposite value. 
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Problem-Solving Confidence- Technical Teachers 

Technical high school teachers agreed with all statements on the PSI related to Problem-

Solving Confidence, except for items 11 and 34 which were reverse scored and technical high 

school teachers disagreed.  As stated earlier, the degree of agreement or disagreement was 

demonstrated by the mean for each item.  The mean range for all items except those reverse 

scored was 1.6 to 2.4.  This range demonstrated that the technical high school teachers tended to 

strongly agree with most statements, which is represented by the value of 1.0.  The statements 

with means closest to the value of 1.0 indicating the strongest level of agreement were: 

• Item 23 - “Given enough time and effort, I believe I can solve most problems that 

confront me,” with a mean of 1.6.  

• Item 35 - “When I become aware of a problem, one of the first things I do is try to 

find out exactly what the problem is,” with a mean of 1.6.   

• Item 24 - “When faced with a novel situation, I have confidence that I can handle 

problems that may arise,” with a mean of 1.7. 

• Item 27 - “I trust my ability to solve new and difficult problems,” with a mean of 

1.7. 

• Item 10 - “I have the ability to solve most problems even though initially no 

solution is immediately apparent,” with a mean of 1.9. 

Although Items 23 and 35 (Table 21) were also strongly agreed upon among traditional high 

school teachers, technical high school teachers demonstrated higher levels of confidence on 

Items 24, 27, and 10 with low mean scores than their traditional high school counterparts.  These 
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items also expressed the technical high school teachers’ problem-solving confidence beyond 

problems they currently face.  Words and phrases such as “may,” “arise,” “new,” and “no  

Table 21 

PSI - Problem-Solving Confidence Responses – Technical Teachers  

 Strongly 

Agree 

(1) 

% 

Moderately 

Agree 

(2) 

% 

Slightly 

Agree 

(3) 

% 

Slightly 

Disagree  

(4) 

% 

Moderately  

Disagree 

(5) 

% 

Strongly 

Disagree 

(6) 

% 

Mean SD  

         

11. Many problems I face 

are too complex for me to 

solve. *(Reversed)  

0.0 0.0 6.4 6.4 36.2 51.1 5.3 0.9 

34. When confronted with 

a problem, I am unsure of 

whether I can handle the 

situation. *(Reversed) 

2.1 4.3 12.8 8.5 34.0 38.3 4.8 1.3 

5. I am usually able to 

think of creative and 

effective alternatives to 

my problems. 

38.3 25.5 14.9 6.4 8.5 6.4 2.4 1.6 

33. After making a 

decision, the actual 

outcome is usually similar 

to what I had anticipated. 

8.5 53.2 29.8 4.3 4.3 0.0 2.4 0.9 

19. When I make plans to 

solve a problem, I am 

almost certain that I can 

make them work. 

25.5 42.6 21.3 6.4 4.3 0.0 2.2 1.0 

12. When solving a 

problem, I make decisions 

that I am happy with later. 

19.1 57.4 17.0 4.3 2.7 0.0 2.1 0.9 

10. I have the ability to 

solve most problems even 

though initially no 

solution is immediately 

apparent. 

44.7 38.3 8.5 2.1 2.1 4.3 1.9 1.2 

24. When faced with a 

novel situation, I have 

confidence that I can 

handle problems that may 

arise. 

42.6 42.6 12.8 2.1 0.0 0.0 1.7 0.8 

27. I trust my ability to 

solve new and difficult 

problems. 

51.1 34.0 12.8 0.0 2.0 0.0 1.7 0.9 

35. When I become aware 

of a problem, one of the 

first things I do is try to 

find out exactly what the 

problem is. 

59.6 29.8 6.4 2.1 0.0 2.1 1.6 1.0 
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23. Given enough time 

and effort, I believe I can 

solve most problems that 

confront me. 

51.1 42.6 2.1 4.3 0.0 0.0 1.6 0.7 

Note: *Reversed items have been scored with the opposite value. 

solution is immediately apparent,” forecasted that the technical high school teachers felt 

confident in their future oriented problem-solving ability.  The ability of the technical high 

school teachers to project confidence into the future suggested that they viewed problem-solving 

as a natural part of navigating life and had established regular strategies to problem-solve.  The 

mean range for the reversed items 11 and 34 was 4.8 to 5.3.  This demonstrated that the technical 

high school teachers strongly disagreed with the statements: 

• Item 34 - “When confronted with a problem, I am unsure of whether I can handle 

the situation,” with a mean of 4.8. 

• Item 11 - “Many problems I face are too complex for me to solve,” with a mean 

of 5.3.  

These statements, further self-report that technical high school teachers’ overall belief that they 

possess the capacity to solve problems.  For each Problem-Solving Confidence item, 

approximately 90% of technical high school teachers’ responses were in the strongly to 

moderately agree range, except for those reverse scored.  The reversed scored items received 

over 70% of the technical high school teachers reporting that they strongly to moderately 

disagreed (Table 21).  Overall, this demonstrates that technical high school teachers have strong 

positive problem-solving beliefs. 

When traditional and technical high school teachers were compared based on their overall 

self-reporting, they both report positive problem-solving confidence.  However, when the groups 

were compared based on the percentage of teachers responding in the strongly to moderately 

agree choices, there was a difference.  Traditional high school teachers agreed in the strong to 
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moderate range 52% to 87% for all items except for the reverse scored items, in contrast to the 

technical high school teachers’ range which was 62% to 94%.  Traditional high school teachers 

disagreed in the strong to moderate range of 65% to 78%, whereas technical high school 

teachers’ range was 72% to 87%.  This demonstrates that when compared, a higher percentage of 

technical high school teachers self-reported higher levels of positive Problem-solving confidence 

according to their responses to the statements on the PSI.  

Problem-Solving Confidence- Traditional Students  

Similar to the findings for teachers in traditional high schools, students in traditional high 

schools agreed with all statements on the PSI related to Problem-Solving Confidence except for 

item 11 which was reverse scored.  Traditional students slightly agreed with item 34, which is 

reverse scored and in theory, should not have shown agreement.  The mean range for all items 

except those reverse scored was 2.5 to 3.1 (Table 22).  This range demonstrated that the 

traditional students tended moderately to slightly agree with most statements, which was 

represented by the value of 2.5.  As one could expect, students did not have the same levels of 

confidence as the adults who took the survey.  For traditional high school students, the statement 

with a mean at or below the value of 2.5 indicating stronger level of agreement was:  

• Item 23 - “Given enough time and effort, I believe I can solve most problems that 

confront me,” with a mean of 2.5. 

This is an important finding because it suggests that students showed resiliency with problem-

solving.  Essentially students were suggesting that with time and effort they would successfully 

solve a problem.  The mean range for the reversed items 11 and 34 was 3.4 and 4.4.  

Respectively, this demonstrated that most traditional students responded by moderately 

disagreeing to Item 11 and slightly agreeing with the Item 34  
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• Item 34 - “When confronted with a problem, I am unsure of whether I can handle 

the situation,” with a mean of 3.4. 

Table 22 

PSI - Problem-Solving Confidence Responses – Traditional Students  

 Strongly 

Agree 

(1) 

% 

Moderately 

Agree 

(2) 

% 

Slightly 

Agree 

(3) 

% 

Slightly 

Disagree  

(4) 

% 

Moderately  

Disagree 

(5) 

% 

Strongly 

Disagree 

(6) 

% 

Mean SD  

         

11. Many problems I face 

are too complex for me to 

solve. *(Reversed) 

1.8 7.0 10.5 27.2 41.2 12.3 4.4 1.2 

34. When confronted with 

a problem, I am unsure of 

whether I can handle the 

situation. *(Reversed) 

4.4 14.9 36.0 25.4 15.8 3.5 3.4 1.2 

12. When solving a 

problem, I make decisions 

that I am happy with later 

4.4 28.9 35.1 21.1 7.0 3.5 3.1 1.1 

33. After making a 

decision, the actual 

outcome is usually similar 

to what I had anticipated 

2.6 38.1 36.8 23.7 7.0 1.0 3.1 1.0 

19. When I make plans to 

solve a problem, I am 

almost certain that I can 

make them work. 

6.1 26.3 38.6 17.5 8.8 2.6 3.0 1.1 

24. When faced with a 

novel situation, I have 

confidence that I can 

handle problems that may 

arise. 

6.1 27.2 34.2 23.1 7.0 1.8 3.0 1.1 

27. I trust my ability to 

solve new and difficult 

problems. 

10.5 23.7 38.6 22.8 2.6 1.8 2.9 1.1 

5. I am usually able to 

think of creative and 

effective alternatives to 

my problems. 

15.8 33.3 23.7 16.7 7.0 3.5 2.8 1.3 

10. I have the ability to 

solve most problems even 

though initially no 

solution is immediately 

apparent. 

5.3 42.1 27.2 21.1 3.5 0.9 2.8 1.0 

35. When I become aware 

of a problem, one of the 

first things I do is try to 

find out exactly what the 

problem is. 

14.9 33.3 31.6 17.5 2.6 0.0 2.6 1.0 
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23. Given enough time 

and effort, I believe I can 

solve most problems that 

confront me. 

2.7 32.5 24.6 13.2 5.3 0.9 2.5 1.2 

Note: *Reversed items have been scored with the opposite value. 

• Item 11 - “Many problems I face are too complex for me to solve,” with a mean 

of 4.4. 

Traditional students shared the similar confidence in problem-solving that traditional and 

technical high school teachers demonstrated by disagreeing with Item 11.  However, traditional 

students did not share the same amount of confidence as the adults when responding to Item 34.  

Traditional students slightly agreed with the statement.  The lower level of confidence suggested 

that differences between adults and students may exist in problem-solving.  A simple factor 

could be age, which would provide more years of problem-solving experience for adults. 

Problem-Solving Confidence- Technical Students  

Technical students also agreed with all statements on the PSI related to problem-solving 

confidence, except for Items 11 and 34, which were reverse scored.  The degree of agreement or 

disagreement was demonstrated by the mean for each item.  The mean range for all items except 

those reverse scored was 2.2 to 2.9 (Table 23).  This range demonstrated that the technical 

students tended to moderately to slightly agree with most statements, which is represented by the 

value of 2.5.  The statement with means at or below the value of 2.5 indicating stronger level of 

agreement were:  

• Item 35 - “When I become aware of a problem, one of the first things I do is try to 

find out exactly what the problem is,” with a mean of 2.2.   

• Item 23 - “Given enough time and effort, I believe I can solve most problems that 

confront me,” with a mean of 2.3. 
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• Item 5 - “I am usually able to think of creative and effective alternatives to my 

problems,” with a mean of 2.5. 

These items represent that technical students believe that they can find creative alternatives in 

problem-solving, tackle most problems, and utilize the strategy to first identify the problem.  The 

strong agreement to Item 5 which addresses an ability to think creatively and with multiple 

alternatives, may speak to the technical students use of hands-on and alternative problem-solving 

in their own lives, which may be one of the reasons they chose to attend the technical high 

school in the first place.  The mean range for the reversed items 11 and 34 was 3.8 and 4.4.  

Respectively, this demonstrated that most technical students responded by moderately 

disagreeing to slightly agreeing with the statements:  

• Item 34 - “When confronted with a problem, I am unsure of whether I can handle 

the situation,” with a mean of 3.8. 

• Item 11 - “Many problems I face are too complex for me to solve,” with a mean 

of 4.4. 

Based on the disagreement to Items 11 and 34 technical students self-reported that the problems 

they face were not too complex and felt confident to handle problems.  However, technical 

students only slightly disagreed with Item 34, which was different than moderately disagreeing 

with Item 11.  Although the technical students may have felt confident that they could handle 

problems, it is not to the same degree as they felt about handling complex problems.  

When traditional and technical students were compared based on their overall self-

reporting, they both reported positive Problem-Solving Confidence.  However, when students 

were compared based on Item 34, a total of 36.0% of traditional students slightly agreed with the 

statement and 29.1% of technical students slightly disagreed with the statement.  This suggested 
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that technical students feel more confident to handle problems than their traditional student 

counterparts and could experience more problem-solving while engaged in career technical  

Table 23 

PSI - Problem-Solving Confidence Responses – Technical Students  

 Strongly 

Agree 

(1) 

% 

Moderately 

Agree 

(2) 

% 

Slightly 

Agree 

(3) 

% 

Slightly 

Disagree  

(4) 

% 

Moderately  

Disagree 

(5) 

% 

Strongly 

Disagree 

(6) 

% 

Mean SD  

         
11. Many problems I face 

are too complex for me to 

solve. *(Reversed) 

0.0 6.0 16.2 24.8 35.0 17.9 4.4 1.1 

34. When confronted with 

a problem, I am unsure of 

whether I can handle the 

situation. *(Reversed) 

4.3 9.4 26.5 29.1 24.8 6.0 3.8 1.2 

33. After making a 

decision, the actual 

outcome is usually similar 

to what I had anticipated 

6.0 30.8 41.0 15.4 3.4 3.4 2.9 1.1 

12. When solving a 

problem, I make decisions 

that I am happy with later 

8.5 27.4 46.2 12.0 4.3 1.7 2.8 1.0 

19. When I make plans to 

solve a problem, I am 

almost certain that I can 

make them work. 

11.1 33.3 37.6 13.7 3.4 0.9 2.7 1.0 

24. When faced with a 

novel situation, I have 

confidence that I can 

handle problems that may 

arise. 

12.8 28.2 42.7 12.0 4.3 0.0 2.7 1.0 

27. I trust my ability to 

solve new and difficult 

problems. 

16.2 26.5 39.3 12.0 5.1 0.9 2.7 1.1 

10. I have the ability to 

solve most problems even 

though initially no 

solution is immediately 

apparent. 

12.0 39.3 34.2 11.1 3.4 0.0 2.6 1.0 

5. I am usually able to 

think of creative and 

effective alternatives to 

my problems. 

15.4 44.4 24.8 10.3 3.4 1.7 2.5 1.1 

23. Given enough time 

and effort, I believe I can 

solve most problems that 

confront me. 

28.2 32.5 28.2 8.5 2.6 0.0 2.3 1.0 

35. When I become aware 

of a problem, one of the 
26.5 40.2 23.9 6.8 2.6 0.0 2.2 1.0 
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first things I do is try to 

find out exactly what the 

problem is. 

Note: *Reversed items have been scored with the opposite value. 

education programming at technical high schools.  A difference also existed among the specific 

ranges of agreement or disagreement to each item.  Traditional students agreed in the moderately 

to slightly agree range 52% to 87% for all items except for the reverse scored items, whereas 

technical students’ range was 62% to 94%.  A higher percentage of technical students reported 

their responses in the positive range than traditional students.  Traditional students moderately 

disagreed with Item 11 at 41.2%, whereas technical students moderately disagreed at 36.0%.  

This demonstrates that when compared, technical students self-reported less positive Problem-

solving confidence for this one item than traditional students.  Overall, a higher percentage of 

technical students reported Problem-Solving Confidence to a more positive degree than their 

peers at the traditional high school by almost 9%.  

PSI - Approach/Avoidance Style   

The Approach/Avoidance Style element of the problem-solving construct was established 

for each participant through Items 1, 2, 4, 6, 7, 8, 13, 15, 16, 17, 18, 20, 21, 28, 30, and 31on the 

PSI.  This subscale measured “a general tendency to approach or avoid different problem-solving 

activities” (Heppner & Wang, 2003, p. 130).  Participants were asked to rate the extent to which 

they agreed or disagreed on a six-point Likert Scale from (1) strongly agree to (6) strongly 

disagree.  Some items on the Approach/Avoidance Style subscale are reversed, specifically items 

1, 2, 4, 13, 15, 17, 21, and 30, which mean they are scored with their opposite number for PSI.  

Approach/Avoidance Style – Traditional high school teachers   

Traditional high school teachers self-reported in the agreeing range with all statements on 

the PSI related to Approach/Avoidance Style, other than those which should have been an 
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exception for items to be reverse scored.  The mean range for all items except those reverse 

scored was 1.7 to 2.8 (Table 24).  This range demonstrated that the traditional high school  

 

Table 24 

PSI – Approach/Avoidance Style – Traditional Teachers   

 

 

Strongly 

Agree 
(1) 

% 

Moderately 

Agree 
(2) 

% 

Slightly 

Agree 
(3) 

% 

Slightly 

Disagree  
(4) 

% 

Moderately  

Disagree 
(5) 

% 

Strongly 

Disagree 
(6) 

% 

Mean SD  

         

1. When a solution to a problem 

has failed, I do not examine why 

it didn’t work. *(Reversed) 

3.3 3.3 3.3 6.7 23.7 36.7 5.0 1.4 

2. When I am confronted with a 

complex problem, I don’t take 

time to develop a strategy for 
collecting information that will 

help define the nature of the 

problem. *(Reversed) 

0.0 0.0 13.0 13.0 34.8 39.1 5.0 1.0 

4. After I solve a problem, I do 

not analyze what went right and 

what went wrong. *(Reversed) 

0.0 4.3 8.7 17.4 26.1 43.5 5.0 1.2 

30. When faced with a problem, 

I seldom assess the External 

forces that may be contributing 
to the problem. *(Reversed) 

0.0 4.3 4.3 21.7 39.1 30.4 4.9 1.1 

15. When considering solutions 

to a problem, I do not take the 
time to assess the potential 

success of each alternative. 

*(Reversed) 

4.3 4.3 13.0 21.7 43.5 13.0 4.4 1.3 

21. When I try to think of 

possible solutions to a problem, I 

do not come up with very many 
alternatives. *(Reversed) 

0.0 13.0 17.4 26.1 34.8 8.7 4.1 1.2 

17. I generally act on the first 

ideal that comes to mind in 
solving a problem. *(Reversed) 

4.3 21.7 17.4 13.0 26.1 17.4 3.9 1.6 

13. When confronted with a 

problem, I make decisions that I 
am happy with later. *(Reversed) 

0.0 34.8 13.0 17.4 26.1 8.7 3.6 1.4 

28. I use a systematic method to 
compare alternatives and make 

decisions.  

8.7 30.4 39.1 13.0 8.7 0.0 2.8 1.1 

7. When I have a problem, I 
think of as many possible ways 

to handle it as I can until I can’t 

come up with any more ideas.  

13.0 39.1 21.7 21.7 4.3 0.0 2.7 1.1 

6. After following a course of 

action to solve a problem, I 

compare the actual outcome with 
the one I had anticipated.   

13.0 56.5 17.4 8.7 4.3 0.0 2.4 1.0 

8. When confronted with a 

problem, I consistently examine 
my feelings to find out what is 

going on in a problem situation.  

30.4 26.1 21.7 13.0 8.7 0.0 2.4 1.3 

18. When making a decision, I 
compare alternatives and weigh 

the consequences of one against 

the other.  

21.7 43.5 30.4 4.3 0.0 0.0 2.2 0.8 
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31. When confronted with a 

problem, I usually first survey 

the situation to determine the 

relevant information.  

30.4 39.1 21.7 4.3 0.0 4.3 2.2 1.2 

16. When confronted with a 

problem, I stop and think about it 

before deciding on a next step.  

26.1 56.5 13.0 4.3 0.0 0.0 2.0 0.8 

20. I try to predict the result of a 

particular course of action.  

34.8 60.9 4.3 0.0 0.0 0.0 1.7 0.8 

Note: *Reversed items have been scored with the opposite value. 

teachers tended to moderately agree with most statements, which was represented by the value of 

2.0.  The statement with means at or below the value of 2.0 indicating stronger level of 

agreement were:  

• Item 20 - “I try to predict the result of a particular course of action,” with a mean 

of 1.7. 

• Item 16 - “When confronted with a problem, I stop and think about it before 

deciding on a next step,” with a mean of 2.0. 

These items demonstrate that traditional high school teachers cautiously and methodically 

problem-solve.  Additionally, it can be stated that traditional high school teachers see the value 

in proactively assessing one’s options.  When considering the items to be reverse scored, the 

mean range for the reversed items were 3.6 to 5.0.  The items 1, 2, and 4 had means of 5.0.  

Traditional high school teachers strongly disagreed with the following statements:  

• Item 1 - “When a solution to a problem has failed, I do not examine why it didn’t 

work.”  

• Item 2 - “When I am confronted with a complex problem, I don’t take the time to 

develop a strategy for collecting information that will help define the nature of the 

problem.”   

• Item 4 - “After I solve a problem, I do not analyze what went right and what went 

wrong.” 
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These responses further demonstrated a methodical process to problem-solving as shown in 

Items 20 and 16, and Items 1, 2, and 4 also indicated a reflective manner after solving a problem.  

Teachers are called upon to be responsive practitioners, so it is reassuring to see that teachers in 

the traditional high school value examining the problem-solving process.  

Overall, traditional high school teachers moderately agreed or moderately disagreed to 

the statements in the Approach/Avoidance subscales.  The only statement that traditional high 

school teachers strongly agreed to was Item 8 which stated, “When confronted with a problem, I 

consistently examine my feelings to find out what is going on in a problem situation.”  This 

statement had 30.4% strongly agree rating with another 26.1% moderately agreeing.  This was 

one of the more interesting items since 27.1% of teachers also slightly agreed for a combined 

total of 78.2% of traditional high school teachers agreeing.  This range of responses would be 

one that would be better understood with the opportunity for follow-up questioning. 

Approach/Avoidance Style – Technical Teachers 

Technical high school teachers also agreed with all statements on the PSI related to 

Approach/Avoidance Style except for the items that were reverse scored.  The mean range for all 

items except those reverse scored was 1.8 to 3.8 (Table 25).  This range demonstrated that the 

technical high school teachers tended to strongly to moderately agree with most statements, 

which was represented by the value of 1.5.  This was a larger level of agreement than found with 

the traditional high school teachers.  The statements with means near the value of 1.5 indicating a 

stronger level of agreement were:  

• Item 16 - “When confronted with a problem, I stop and think about it before 

deciding on a next step,” with a mean of 1.9. 
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• Item 18 - “When making a decision, I compare alternatives and weigh the 

consequences on one against the other,” with a mean of 1.9. 

Table 25 

PSI – Approach/Avoidance Style – Technical Teachers 

 

 

Strongly 

Agree 

(1) 
% 

Moderately 

Agree 

(2) 
% 

Slightly 

Agree 

(3) 
% 

Slightly 

Disagree  

(4) 
% 

Moderately  

Disagree 

(5) 
% 

Strongly 

Disagree 

(6) 
% 

Mean SD  

         

1. When a solution to a problem 
has failed, I do not examine why 

it didn’t work. *(Reversed) 

1.8 7.1 0.0 1.8 19.6 53.6 5.3 1.3 

2. When I am confronted with a 
complex problem, I don’t take 

time to develop a strategy for 

collecting information that will 
help define the nature of the 

problem. *(Reversed) 

0.0 4.3 2.1 12.8 21.3 59.6 5.3 1.1 

30. When faced with a problem, 
I seldom assess the External 

forces that may be contributing 

to the problem. *(Reversed) 

0.0 4.3 8.5 8.5 38.3 40.4 5.0 1.1 

4. After I solve a problem, I do 

not analyze what went right and 

what went wrong. *(Reversed) 

4.3 4.3 12.8 14.9 21.3 42.6 4.7 1.5 

15. When considering solutions 

to a problem, I do not take the 

time to assess the potential 
success of each alternative. 

*(Reversed) 

0.0 10.6 14.9 17.0 25.5 31.9 4.5 1.4 

21. When I try to think of 
possible solutions to a problem, I 

do not come up with very many 

alternatives. *(Reversed) 

0.0 10.6 14.9 17.9 34.0 23.4 4.5 1.3 

17. I generally act on the first 

ideal that comes to mind in 

solving a problem. *(Reversed) 

0.0 19.1 21.3 14.9 19.1 25.5 4.1 1.5 

13. When confronted with a 

problem, I make decisions that I 

am happy with later. *(Reversed) 

6.4 17.0 36.2 8.5 17.0 14.9 3.6 1.5 

8.  When confronted with a 

problem, I consistently examine 

my feelings to find out what is 
going on in a problem situation. 

27.7 27.7 19.1 4.3 4.3 17.0 3.8 1.8 

28. I use a systematic method to 
compare alternatives and make 

decisions.  

23.4 31.9 21.3 10.6 10.6 3.1 2.6 1.4 

6. After following a course of 
action to solve a problem, I 

compare the actual outcome with 

the one I had anticipated.   

31.9 29.8 14.9 6.4 14.9 2.1 2.5 1.5 

7. When I have a problem, I 

think of as many possible ways 

to handle it as I can until I can’t 
come up with any more ideas.  

42.6 19.1 19.1 10.6 6.4 2.1 2.3 1.4 

 16. When confronted with a 

problem, I stop and think about it 
before deciding on a next step.   

42.8 40.4 4.3 8.5 2.1 2.1 1.9 1.2 

18. When making a decision, I 

compare alternatives and weigh 
the consequences of one against 

the other.  

38.3 38.3 17.0 4.3 2.1 0.0 1.9 1.0 
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20. I try to predict the result of a 

particular course of action. 

36.2 57.4 0.0 0.0 6.4 0.0 1.8 1.0 

31. When confronted with a 

problem, I usually first survey 
the situation to determine the 

relevant information.  

36.2 51.1 8.5 4.3 0.0 0.0 1.8 0.8 

Note: *Reversed items have been scored with the opposite value. 

Like the traditional high school teachers, technical high school teachers self-reported a 

methodical manner to problem-solving.  This was further substantiated by the mean range for the 

reversed items were 4.5 to 5.3.  The items 1 and 2 had means of 5.3.  Technical high school 

teachers strongly disagreed with the following statements:  

• Item 1 - “When a solution to a problem has failed, I do not examine why it didn’t 

work.”  

• Item 2 - “When I am confronted with a complex problem, I don’t take the time to 

develop a strategy for collecting information that will help define the nature of the 

problem,”   

These responses like prior statements indicated that technical high school teachers identify 

themselves as methodical problem solvers.  Overall, both groups’ responses nearly mirrored each 

other in either agreeing or disagreeing with a statement.  This may indicate similarities in 

problem-solving approach based on teaching as a profession rather than based on the type of 

school in which one teaches.  The higher values for means across the Approach/Avoidance Style 

items represents higher percentages of responses in each category, rather than strongly agreeing 

or disagreeing.  This implies that teachers do not have clear approaches to problem-solving 

which may be due to the variety of problems that adults address each day.  

Approach/Avoidance Style – Traditional Students 

Traditional students slightly agreed to slightly disagreed with all statements on the PSI 

related to Approach/Avoidance Style.  Traditional students demonstrated less of a pattern in 
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terms of statements that were or were not reverse scored, therefore the mean range for all items 

was 2.5 to 4.5 (Table 26).  Students slightly agreed with most statements and slightly disagreed.  

 

Table 26 

PSI – Approach/Avoidance Style – Traditional Students  

 Strongly 
Agree 

(1) 

% 

Moderately 
Agree 

(2) 

% 

Slightly 
Agree 

(3) 

% 

Slightly 
Disagree  

(4) 

% 

Moderately  
Disagree 

(5) 

% 

Strongly 
Disagree 

(6) 

% 

Mean SD  

1. When a solution to a problem 

has failed, I do not examine why 

it didn’t work. *(Reversed) 

0.0 7.9 14.0 20.2 38.6 19.3 4.5 1.2 

2. When I am confronted with a 

complex problem, I don’t take 

time to develop a strategy for 
collecting information that will 

help define the nature of the 

problem. *(Reversed) 

1.8 6.1 17.5 34.2 25.4 14.9 4.2 1.2 

4. After I solve a problem, I do 

not analyze what went right and 

what went wrong. *(Reversed) 

7.0 11.4 15.8 28.1 25.4 12.3 3.9 1.4 

15. When considering solutions 

to a problem, I do not take the 

time to assess the potential 
success of each alternative. 

*(Reversed) 

3.5 15.8 17.5 38.6 17.5 7.0 3.7 1.2 

30. When faced with a problem, 
I seldom assess the External 

forces that may be contributing 

to the problem. *(Reversed) 

2.6 9.6 29.8 35.1 20.2 2.6 3.7 1.1 

21. When I try to think of 

possible solutions to a problem, I 

do not come up with very many 
alternatives. *(Reversed) 

6.1 13.2 21.1 36.0 21.1 2.6 3.6 1.2 

7. When I have a problem, I 

think of as many possible ways 
to handle it as I can until I can’t 

come up with any more ideas. 

7.9 23.7 28.1 14.0 16.7 9.6 3.4 1.5 

8. When confronted with a 
problem, I consistently examine 

my feelings to find out what is 

going on in a problem situation. 

3.5 23.7 35.1 18.4 14.0 5.3 3.3 1.2 

28. I use a systematic method to 

compare alternatives and make 
decisions.  

5.3 20.2 34.2 26.3 7.9 6.1 3.3 1.2 

6. After following a course of 

action to solve a problem, I 

compare the actual outcome with 

the one I had anticipated.   

9.6 21.9 28.1 24.6 10.5 5.3 3.2 1.3 

17. I generally act on the first 
ideal that comes to mind in 

solving a problem. *(Reversed) 

5.3 27.2 28.9 25.4 10.5 2.6 3.2 1.2 

16. When confronted with a 
problem, I stop and think about it 

before deciding on a next step. 

12.3 19.3 36.0 20.2 11.4 0.9 3.0 1.2 

31. When confronted with a 
problem, I usually first survey 

the situation to determine the 

relevant information.  

6.1 25.4 38.6 22.8 4.4 2.6 3.0 1.1 

18. When making a decision, I 

compare alternatives and weigh 

9.6 31.6 31.6 18.4 5.3 3.5 2.9 1.2 
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the consequences of one against 

the other. 

13. When confronted with a 

problem, I make decisions that I 
am happy with later. *(Reversed) 

19.3 27.2 22.8 22.8 7.0 0.9 2.7 1.3 

20. I try to predict the result of a 

particular course of action.  

25.4 26.3 28.1 18.4 1.8 0.0 2.5 1.1 

         

Note: *Reversed items have been scored with the opposite value. 

with most reverse worded statements, which was represented by the value of 3.0.  It seems that 

traditional high school students responded neutral across the board when reporting their 

Approach/Avoidance Style.  This may be a function of their stage of adolescent development, 

since the same was true for teachers, but to a lesser extent.  The statements with means at or 

below the value of 3.0 indicating somewhat stronger levels of agreement were: 

• Item 20 - “I try to predict the result of a particular course of action,” with a mean 

of 2.5.  

• Item 18 - “When making a decision, I compare alternatives and weigh the 

consequences on one against the other,” with a mean of 2.9.  

• Item 16 - “When confronted with a problem, I stop and think about it before 

deciding on a next step,” with a mean of 3.0.  

• Item 31 - “When confronted with a problem, I usually first survey the situation 

to determine the relevant information,” with a mean of 3.0. 

These items indicate that traditional students also reported a methodical manner to problem-

solving, like their traditional high school teachers, but with less strong feelings of agreement.  

Students did not strongly disagree with any statements and only moderately disagreed with Item 

1, “When a solution to a problem has failed, I do not examine why it didn’t work.”  Since the 

results for slightly disagreeing with most of the reversed statements indicated that traditional 

students tend to avoid problem solving in general, it is possible that this could be a function of 
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their stage of development.  This aspect on the Approach/Avoidance Style subscale of the PSI 

indicated that it may be a better fit for use with adult participants. 

Approach/Avoidance Style – Technical Students 

Technical students moderately agreed to most of the positively worded statements and 

moderately disagreed with the reverse scored items related to Approach/Avoidance Style.  The 

mean range for all items was 2.3 to 4.7 (Table 27).  This range demonstrated that the technical 

students tended to respond less frequently to either of the extreme choices.  This trend is similar 

to the traditional students’ responses and may be a function of adolescent development.  Another 

interesting response by technical students was to Item 15.    When students were asked to 

respond to, “When considering solutions to a problem, I do not take the time to assess the 

potential success of each alternative,” 32.5% of technical students selected slightly agreed and 

moderately disagreed.  If a student has learned a skill in which a procedure must be repeated to 

achieve the same outcome, they may be more likely to slightly agree because of their training.  

The only statement that students strongly disagreed with was Item 1, “When a solution to a 

problem has failed, I do not examine why it didn’t work.”  Students slightly disagreeing with 

most of the reversed statements indicated that technical students may tend to avoid problem-

solving in general. 

When discussing problem-solving specific to Approach/Avoidance Style, overall, the 

traditional students and the technical high school students agreed and disagreed to items 

relatively to the same general extent.  However, technical students responded in a more uniform 

manner than did the traditional students, indicating a belief that they have established slightly 

more confidence in their problem-solving approaches. 
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Table 27 

PSI – Approach/Avoidance Style – Technical Students  

Note: *Reversed items have been scored with the opposite value. 

 Strongly 
Agree 

(1) 

% 

Moderately 
Agree 

(2) 

% 

Slightly 
Agree 

(3) 

% 

Slightly 
Disagree  

(4) 

% 

Moderately  
Disagree 

(5) 

% 

Strongly 
Disagree 

(6) 

% 

Mean SD  

1. When a solution to a problem 
has failed, I do not examine why it 

didn’t work. *(Reversed) 

1.7 5.1 11.1 17.1 32.5 32.5 4.7 1.3 

2. When I am confronted with a 
complex problem, I don’t take 

time to develop a strategy for 

collecting information that will 
help define the nature of the 

problem. *(Reversed) 

1.7 9.4 8.5 17.9 39.3 23.1 4.5 1.3 

4. After I solve a problem, I do not 
analyze what went right and what 

went wrong. *(Reversed) 

2.6 8.5 17.9 23.1 33.3 14.5 4.2 1.3 

15. When considering solutions to 
a problem, I do not take the time 

to assess the potential success of 
each alternative. *(Reversed) 

1.7 6.0 32.5 22.2 32.5 5.1 3.9 1.1 

21. When I try to think of possible 

solutions to a problem, I do not 
come up with very many 

alternatives. *(Reversed) 

6.0 7.7 27.4 29.9 24.8 4.3 3.7 1.2 

30. When faced with a problem, I 
seldom assess the External forces 

that may be contributing to the 

problem. *(Reversed) 

3.4 13.7 40.2 21.4 15.4 6.0 3.5 1.2 

28. I use a systematic method to 

compare alternatives and make 

decisions. 

6.8 17.1 39.3 21.4 12.0 3.4 3.3 1.2 

17. I generally act on the first 

ideal that comes to mind in 

solving a problem. *(Reversed) 

11.1 18.8 39.3 17.9 10.3 2.6 3.1 1.2 

8. When confronted with a 

problem, I consistently examine 

my feelings to find out what is 
going on in a problem situation. 

9.4 29.1 35.9 15.4 5.1 5.1 2.9 1.2 

6. After following a course of 

action to solve a problem, I 
compare the actual outcome with 

the one I had anticipated.   

10.3 33.3 33.3 13.7 4.3 5.1 2.8 1.2 

7. When I have a problem, I think 
of as many possible ways to 

handle it as I can until I can’t 

come up with any more ideas. 

12.0 32.5 30.8 14.5 10.3 0.0 2.8 1.2 

18. When making a decision, I 

compare alternatives and weigh 

the consequences of one against 

the other. 

12.0 29.1 35.9 15.4 5.1 2.6 2.8 1.2 

13. When confronted with a 

problem, I make decisions that I 
am happy with later. *(Reversed) 

14.5 29.1 33.3 16.2 6.8 0.0 2.7 1.1 

16. When confronted with a 

problem, I stop and think about it 
before deciding on a next step. 

12.0 36.8 34.2 11.1 5.1 0.9 2.6 1.1 

31. When confronted with a 

problem, I usually first survey the 
situation to determine the relevant 

information.  

15.4 35.9 31.6 10.3 4.3 2.6 2.6 1.2 

20. I try to predict the result of a 
particular course of action.  

24.8 35.9 29.1 7.7 1.7 0.9 2.3 1.0 
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PSI - Personal Control   

The Personal Control element of the problem-solving construct was established for each 

participant through Items 3, 14, 25, 26, 32, all of which were reversed scored on the PSI.  This 

subscale measured emotions and behaviors while problem solving (Heppner & Wang, 2003).  

Participants were asked to rate how well the agreed or disagreed on a six-point Likert Scale from 

(1) strongly agree to (6) strongly disagree. 

Personal Control – Traditional Teachers  

Traditional high school teachers self-reported their Personal Control within the range of 

slightly agreeing to strongly disagreeing with all statements on the PSI.  The range of mean 

values for all items was 3.7 to 4.7 (Table 28).  This range demonstrated that the traditional high 

school teachers rated their emotions while problem solving in a variety of responses. 

Unusual variation among agreement or disagreement was demonstrated by statements 

receiving the same percentages of teacher response.  As an example, Item 14 asked participants 

to respond to “Sometimes I do not stop and take time to deal with my problems, but just kind of 

muddle ahead” and equal percentage of teachers reported 26.1% as slightly agree and moderately 

disagree.  Similarly, Item 32 asked for responses to “There are times when I become so 

emotionally charged that I can no longer see the alternatives for solving a particular problem” 

and 21.7% of teachers chose slightly agree, moderately disagree, and strongly disagree. 

These statements may reflect the traditional high school teachers’ views of their daily 

problem solving in a stressful climate for education that requires them to always look for 

problem-solving opportunities, even in stressful situations. 
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Table 28 

PSI – Personal Control – Traditional Teachers   

 

 

Strongly 

Agree 

(1) 

% 

Moderately 

Agree 

(2) 

% 

Slightly 

Agree 

(3) 

% 

Slightly 

Disagree  

(4) 

% 

Moderately  

Disagree 

(5) 

% 

Strongly 

Disagree 

(6) 

% 

Mean SD  

         

26. I make snap 

judgements and later 

regret them. *(Reversed) 

4.3 4.3 13.0 17.4 21.7 39.1 4.7 1.5 

3. When my first efforts to 

solve a problem fail, I 

become uneasy about my 

ability to handle the 

situation. *(Reversed) 

0.0 0.0 34.8 26.1 21.7 17.4 4.2 1.1 

14. Sometimes I do not 

stop and take time to deal 

with my problem, but just 

kind of muddle ahead. 

*(Reversed) 

4.3 17.4 26.1 8.7 26.1 17.4 3.9 1.6 

32. There are times when I 

become so emotionally 

charged that I can no 

longer see the alternatives 

for solving a particular 

problem. *(Reversed) 

8.7 13.0 21.7 13.0 21.7 21.7 3.9 1.7 

25. Even though I work on 

a problem, sometimes I 

feel like I’m groping or 

wandering and not getting 

down to the real issue. 

*(Reversed) 

4.3 17.4 26.1 13.0 34.8 4.3 3.7 1.4 

Note: *Reversed items have been scored with the opposite value. 

 

The only item in which traditional high school teachers responded with strongly disagree 

was, Item 26 “I make snap judgements and later regret them.”  Due to the nature of the teaching 

profession and the amount of planning involved to prepare for students may explain why 39.1% 

of the traditional high school teachers strongly disagreed with the statement. 

Personal Control – Technical Teachers  

Technical high school teachers self-reported their Personal Control within the range of 

strongly to moderately disagreeing with all statements on the PSI.  The range of mean values for 

all items was 4.0 to 4.9 (Table 29).  This range demonstrated that the technical high school  



 

 
 

112 

Table 29 

PSI – Personal Control – Technical Teachers   

 

 

Strongly 

Agree 

(1) 

Moderately 

Agree 

(2) 

Slightly 

Agree 

(3) 

Slightly 

Disagree  

(4) 

Moderately  

Disagree 

(5) 

Strongly 

Disagree 

(6) 

Mean SD  

 % % % % % %   

26. I make snap 

judgements and later 

regret them. *(Reversed) 

0.0 0.0 17.0 6.4 42.6 34.0 4.9 1.1 

3. When my first efforts to 

solve a problem fail, I 

become uneasy about my 

ability to handle the 

situation. *(Reversed) 

2.1 12.8 4.3 19.1 23.4 38.3 4.6 1.5 

14. Sometimes I do not 

stop and take time to deal 

with my problem, but just 

kind of muddle ahead. 

*(Reversed) 

2.1 8.5 23.4 10.6 34.0 21.3 4.3 1.4 

32. There are times when I 

become so emotionally 

charged that I can no 

longer see the alternatives 

for solving a particular 

problem. *(Reversed) 

8.5 10.6 19.1 10.6 21.3 29.8 4.2 1.7 

25. Even though I work on 

a problem, sometimes I 

feel like I’m groping or 

wandering and not getting 

down to the real issue. 

*(Reversed) 

4.3 14.9 25.5 4.3 29.8 21.3 4.0 1.6 

Note: *Reversed items have been scored with the opposite value. 

 

teachers described their emotions as not being a major consideration for them while engaging in 

problem solving.  Out of the five items for Personal Control, three were in the moderately 

disagree category, and two were under strongly disagree.  The first strongly disagreed statement 

was Item 3, “When my first efforts to solve a problem fail, I become uneasy about my ability to 

handle the situation,” and received 38.3% of responses.  The second strongly disagreed statement 

was, “There are times when I become so emotionally charged that I can no longer see the 

alternatives for solving a particular problem,” and received 29.8% of teacher responses. 
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A comparison of traditional high school teachers and technical high school teachers 

demonstrated that there was a level of variation in emotions and behavior for the traditional high 

school teachers more so than for the technical high school teachers.  While technical high school 

teachers strongly disagreed with the reverse scored items, traditional high school teachers 

demonstrated higher percentages of responses on both sides of the agree and disagree across all 

five items.  Some items even had multiple peaks of responses for the traditional high school 

teachers, which implies that Personal Control was not consistent as a group.  Traditional high 

school teachers may feel as if many problems they face are out of their control and respond 

differently based on the circumstances. 

Personal Control – Traditional Students  

Traditional students self-reported their Personal Control falling within the range of 

slightly agreeing to four of the five items.  Traditional students slightly disagreed with one 

statement on the PSI.  The range of mean values for all items was 2.9 to 3.3 (Table 30).  Item 26, 

“I make snap judgements and later regret them,” had 24.6% of students choose slightly disagree, 

20.2% slightly agree, and 21.1% moderately agree.  This demonstrates a variation across the 

traditional students’ responses and was similar to the trend seen among the traditional high 

school teachers.  Agreement to the other four reverse scored statements by traditional students 

demonstrated less control of emotions and behavior during the problem solving process.  This 

finding may be associated to adolescent development as discussed earlier.  
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Table 30 

PSI – Personal Control – Traditional Students    

 

 

Strongly 

Agree 

(1) 

% 

Moderately 

Agree 

(2) 

% 

Slightly 

Agree 

(3) 

% 

Slightly 

Disagree  

(4) 

% 

Moderately  

Disagree 

(5) 

% 

Strongly 

Disagree 

(6) 

% 

Mean SD  

         

25. Even though I work on 

a problem, sometimes I 

feel like I’m groping or 

wandering and not getting 

down to the real issue. 

*(Reversed) 

8.8 14.0 37.7 23.7 13.2 2.6 3.3 1.2 

32. There are times when I 

become so emotionally 

charged that I can no 

longer see the alternatives 

for solving a particular 

problem. *(Reversed) 

11.4 16.7 36.0 13.2 17.5 5.3 3.3 1.4 

3. When my first efforts to 

solve a problem fail, I 

become uneasy about my 

ability to handle the 

situation. *(Reversed) 

9.6 18.4 37.7 16.7 14.9 2.6 3.2 1.3 

26. I make snap 

judgements and later 

regret them. *(Reversed) 

15.8 21.1 20.2 24.6 11.6 7.0 3.2 1.5 

14. Sometimes I do not 

stop and take time to deal 

with my problem, but just 

kind of muddle ahead. 

*(Reversed) 

12.3 26.3 29.8 23.7 7.0 0.9 2.9 1.2 

Note: *Reversed items have been scored with the opposite value. 

 

Personal Control – Technical Students  

Technical students self-reported their Personal Control within the range of slightly 

agreeing with all statements on the PSI.  However, one item #26 was rated for both slightly 

agreeing and disagreeing by these students.  The range of mean values for all items in the 

Personal Control subscale for technical students was between 3.2 to 3.8 (Table 31).  As noted 

above, Item 26 sought agreement with, “I make snap judgements and later regret them,” and had 

25.6% of students slightly agree and slightly disagree with the statement.  The double 
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percentages of 25.6% represented a peak of what mostly resembles a normal curve of responses 

for Item 26.  This peak demonstrated that technical students were more uniform as a group in 

their response towards this item for Personal Control than their traditional student counterparts. 

Table 31 

PSI – Personal Control – Technical Students    

 

 

Strongly 

Agree 

(1) 

% 

Moderately 

Agree 

(2) 

% 

Slightly 

Agree 

(3) 

% 

Slightly 

Disagree  

(4) 

% 

Moderately  

Disagree 

(5) 

% 

Strongly 

Disagree 

(6) 

% 

Mean SD  

         

3. When my first efforts to 

solve a problem fail, I 

become uneasy about my 

ability to handle the 

situation. *(Reversed) 

4.3 13.7 25.6 22.2 20.5 13.7 3.8 1.4 

26. I make snap 

judgements and later 

regret them. *(Reversed) 

6.8 14.5 25.6 25.6 19.7 7.7 3.6 1.4 

14. Sometimes I do not 

stop and take time to deal 

with my problem, but just 

kind of muddle ahead. 

*(Reversed) 

7.7 14.5 32.5 21.4 22.2 1.7 3.4 1.3 

32. There are times when I 

become so emotionally 

charged that I can no 

longer see the alternatives 

for solving a particular 

problem. *(Reversed) 

9.4 19.7 33.3 18.8 12.0 6.8 3.3 1.4 

25. Even though I work on 

a problem, sometimes I 

feel like I’m groping or 

wandering and not getting 

down to the real issue. 

*(Reversed) 

8.5 17.9 40.2 17.9 12.8 2.6 3.2 1.2 

Note: *Reversed items have been scored with the opposite value. 

 

A comparison of traditional student responses with technical student responses, 

demonstrated some similarities.  Students from both schools responded in the same manner to 

four out of five of the items, with varying percent of agreement or disagreement.  The one 

pertinent similarity was Item 26, which demonstrated variability by both groups of students.  
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Behavior and emotions during the teenage years can have great variation from day to day by the 

same individual, therefore, the variation across this item may be directly associated with age.  

Although there was variation also demonstrated for the teachers for Item 26, most teachers 

responded with a greater percentage in the disagreement range  

VIEW   

A separate analysis by descriptive statistics was used for the three dimensions of VIEW to 

build separate elements of problem-solving style for the problem-solving construct which 

included (a) Orientation to Change consisting of 15 items, (b) Manner of Processing consisting 

of 8 items, and (c) Ways of Deciding consisting of 8 items.  The distribution of teacher and 

student participants’ responses by type of school analyzed by descriptive statistics for VIEW can 

be found in Table 32. 

Table 32 

Respondents by Type of School for VIEW Dimensions 

Type of School  Respondents  

Traditional  Teachers (n = 20) 
 Students (n = 114) 

Technical Teachers (n = 35) 
 Students (n = 117) 

 

Participants were asked to place a mark on (1) of (7) bubbles between two statements to 

demonstrate which statement and to what degree they most identified their problem solving 

preferences.  As an example, (1) and (7) would represent well-defined preferences and be 

represented by means closest to the minimum and maximum values.  Whereas (2), (3), (4), (5), 

and (6) reflect moderate preferences and would be represented by values closest to the mean.  

Some items on VIEW were reversed scored with an opposite value.  The reversed scored items 

included Orientation to Change items 1, 8, 10, 19, 20, 21, 22, 28, and 31; Manner of Processing 
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items 4, 5, 11, and 33; and Ways of Deciding items 7, 18, 30, and 34.  Unfortunately, the items 

included on the VIEW are not able to be published per the VIEW User Agreement as outlined in 

Chapter 3 of this dissertation, therefore these items were reported by each VIEW dimension as a 

discussion of the descriptive analyses. 

Orientation to Change (OC)   

The Orientation to Change element of the problem-solving style construct was 

established for each participant through Items 1, 2, 3, 8, 9, 10, 14, 15, 19, 20, 21, 22, 25, 26, 27, 

28, 31, and 32 on the VIEW.  Orientation to Change identified a participant’s preference for 

either the Explorer or Developer problem-solving style.  As part of the earlier discussion 

regarding instrumentation, Explorers were more likely to think of “out of the box” solutions, 

while Developers were more comfortable problem-solving within known limits.  Means between 

18 to 74 represented Explorers and means 75 to 126 represented Developers.  Some items on the 

dimension of Orientation to Change were reversed, specifically items 1, 8, 10, 19, 20, 21, 22, 28, 

and 31, which meant they were scored with their opposite number for VIEW.  

Manner of Processing (MP)   

The Manner of Processing element of the problem-solving style construct was established 

for each participant through Items 4, 5, 11, 12, 16, 23, 29, and 33 on the VIEW.  Manner of 

Processing identified a participant’s preference for either the External or Internal problem- 

solving style.  Externals were more likely to share their thinking with others while problem- 

solving, whereas Internals shared their thinking after the problem solving process has concluded.  

Means between 8 to 29 represented Externals and means 30 to 56 represented Internals. Some 

items on the dimension of Manner of Processing were reversed, specifically items 4, 5, 11, and 

33, which meant they were scored with their opposite number for VIEW. 
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Ways of Deciding (WD)   

The Ways of Deciding element of the problem-solving style construct was established for 

each participant through Items 6, 7, 13, 17, 18, 24, 30, and 34 on VIEW.  Ways of Deciding 

identified a participant’s preference for either the Person or Task oriented problem-solving style.  

Person orientated individuals were more likely to consider the impact of their problem solving 

decisions on people, while Task oriented individuals were more likely to consider the impact of 

their problem-solving decisions on completion of the task.  Means between 8 to 35 represented 

Person oriented and means 36 to 56 represented Task oriented.  Some items on the dimension of 

Ways of Deciding were reversed, specifically items 7, 18, 30, and 34, which meant they were 

scored with their opposite number for VIEW.  

VIEW: Orientation to Change – Traditional Teachers and Students    

Orientation to Change described how individuals searched for solutions to problems, as 

either Explorers or Developers.  Explorers preferred to look for solutions in many areas, while 

Developers preferred to stay within known boundaries for solutions.  The mean for items 

associated with Orientation to Change for traditional high school teachers was 80.95 with a 

standard deviation of 18.289 and for traditional students the mean was 77.71 with a standard 

deviation of 13.980 (Table 33).   For both the teachers and students the mean represented the 

problem-solving style of Developer that ranged from 75 to 126.  The minimum and maximum 

for teachers was 45 and 113 and 22 to 126 for students.  These values demonstrated well defined 

Explorers and Developers present in teacher and student cases.  Although teachers and students 

preferred Developer, student cases outside the mean value offered the most well defined 

Explorers and Developers.  This suggested that in the traditional high school setting, students in 
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a classroom may represent extreme preferences to searching for solutions to problems and 

conflicts may arise in student groupings. 

Table 33 

Traditional Teacher and Student Responses to VIEW Dimensions 

   Variable  Mean SD SE Min Max 

Orientation to Change - Teachers   80.95 18.289 4.089 45 113 

Manner of Processing - Teachers   27.45 8.127 1.817 10 41 

Ways of Deciding - Teachers  32.65 8.555 1.913 16 43 

Orientation to Change - Students   77.71 13.980 1.309 22 126 

Manner of Processing - Students    32.61 7.876 .738 11 56 

Ways of Deciding - Students   33.75 9.404 .881 8 56 

 

VIEW: Manner of Processing – Traditional Teachers and Students    

Manner of Processing dimension identified the preference of process that individuals 

think about problem-solving.  Individuals were either Externals and liked to openly problem-

solve with others, or Internals that liked to privately think about the problem before sharing with 

others.  The mean for items associated with Manner of Processing for traditional high school 

teachers was 27.45 with a standard deviation of 8.127 and for traditional students the mean was 

32.61 with a standard deviation of 7.87 (Table 33).  The mean of 27.45 for teachers represented 

the problem-solving style of External that ranged from 8 to 29.  The mean of 32.61 represented 

the problem-solving style of Internal that ranged from 30 to 56 for students.  This indicated that 

teachers preferred the External style while students preferred the Internal style of Manner of 

Processing, although both groups were close to the mean indicating a moderate preference.  The 
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minimum and maximum for teachers was 10 and 41 and 11 to 56 for students.  These values, 

however, indicated that well-defined Externals and Internals are present but not in a significant 

amount to impact the mean value.  These preferences suggested that traditional high school 

teachers may be more External and collaborative than the students in their classrooms. 

 VIEW: Ways of Deciding – Traditional Teachers and Students    

Ways of Deciding identified the preference for decision making of individuals.  If an 

individual was Person oriented, they preferred to consider the people that their decision would 

impact, where a Task oriented individual would focus on the decisions to best achieve the 

completion of a task.  The mean for items associated with Ways of Deciding for traditional high 

school teachers was 32.65 with a standard deviation of 8.555 and for traditional students the 

mean was 33.75 with a standard deviation of 9.404 (Table 33).  For both teachers and students, 

the mean represented the problem-solving style of Person oriented that ranges from 8 to 35.  This 

indicates that teachers and students preferred to consider the impact on people rather than task 

when problem-solving.  The minimum and maximum for teachers was 16 to 43, while minimum 

and maximum for students was 8 to 56.  Although teachers and students preferred the People 

oriented style, the minimum and maximum of values also demonstrated that students represented 

a broader spectrum of the Ways of Deciding problem-solving preferences, including those Task 

oriented.  

VIEW: Orientation to Change – Technical Teachers and Students 

As outlined earlier, the Orientation to Change described how individuals search for 

solutions to problems, as either Explorers, those that preferred to look for solutions in many 

areas, or Developers, those that preferred to stay within known boundaries for solutions.  The 

mean for items associated with Orientation to Change for technical high school teachers was 
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83.06 with a standard deviation of 12.400 and for technical students the mean was 72.46 with a 

standard deviation of 12.931 (Table 34).  For both the teachers and students the mean 

represented the problem-solving style of Developer that ranged from 75 to 123 which was found 

in the traditional high school also.  However, the minimums of 58 for teachers and 26 for 

students demonstrated a wider range of preferences by students than simply represented by the 

mean.  This suggested that in the technical high school setting, there may be students that are 

searching for “out of the box” solutions. 

Table 34 

Technical Teacher and Student Responses to VIEW Dimensions 

Variable  Mean SD SE Min Max 

Orientation to Change - Teachers   83.06 12.400 2.096 58 111 

Manner of Processing - Teachers   28.89 7.348 1.242 14 42 

Ways of Deciding - Teachers  34.37 8.030 1.357 18 52 

Orientation to Change - Students   72.46 12.931 1.195 26 112 

Manner of Processing - Students    33.19 7.991 .739 10 56 

Ways of Deciding - Students   34.56 7.578 .701 15 56 

 

VIEW: Manner of Processing – Technical Teachers and Students    

The Manner of Processing dimension identified the preference for thinking about 

problem-solving.  Individuals that were Externals liked to openly problem-solve with others, 

while Internals liked to privately think about the problem before sharing with others.   The mean 

for items associated with Manner of Processing for technical high school teachers was 28.89 

with a standard deviation of 7.348 and for technical students the mean was 33.19 with a standard 
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deviation of 7.991 (Table 34).  The mean of 28.89 for teachers represented the problem-solving 

style of External for ranges from 8 to 29.  The mean of 33.19 represented the problem-solving 

style of Internal for ranges from 30 to 56 for students.  This indicated that although the means 

were close, teachers preferred the External style while students preferred the Internal style of 

Manner of Processing.  This suggests that teachers may be more External and collaborative than 

students in the technical high school setting, which was also found in the traditional high school 

setting. 

 VIEW: Ways of Deciding – Technical Teachers and Students    

As discussed earlier, Ways of Deciding identified the preference for decision making of 

individuals.  A Person oriented individual preferred to look at the people that their decision will 

impact, and a Task oriented individual would focus on the decisions to best achieve completion 

of a task.  The mean for items associated with Ways of Deciding for technical high school 

teachers was 34.37 with a standard deviation of 8.030.  The technical students had a mean of 

34.56 with a standard deviation of 7.57 (Table 34).  For both teachers and students, the mean 

represented the problem-solving style of Person oriented that ranged from 8 to 35.  This 

indicated that teachers and students both preferred to consider the impact on people rather than 

task when problem-solving.  This suggested that the nature of learning among teachers and 

students provided a personal context in which teachers and students interacted and could 

influence their problem-solving style preference.  The minimum and maximum for teachers and 

students were also very close with 18 and 52 for teachers and 15 to 56 for students.  Although 

teachers and students preferred the people oriented style, these values represented that well-

defined Task oriented teachers and students also existed within the cases analyzed. 

 



 

 
 

123 

Research Question One (PSI) 

The findings that answer Research Question One (PSI): “Is there a significant difference 

in scores on the Problem Solving Inventory (PSI) and VIEW: An assessment of problem-solving 

style (VIEW) between traditional high school and technical high school teachers? “are presented 

in this section.  Research Question One (PSI) addressed group differences in scores on the three 

scales of the Problem Solving Inventory (PSI); Problem-Solving Confidence, 

Approach/Avoidance Style, and Personal Control, between teachers in traditional high schools 

and technical high schools.  A one-way multivariate analysis of variance (MANOVA) was 

conducted.  Research Question One (PSI) included the categorical independent variable type of 

school with two levels (traditional high school/technical high school) and multiple dependent 

variables (Tabachnick & Fidell, 2018), which included the mean scores of the PSI subscales 

(Problem-Solving Confidence, Approach/Avoidance Style, and Personal Control) for each 

teacher case.  The MANOVA allowed the researcher to explore each subscale of problem-

solving included with the PSI simultaneously, while viewing problem-solving as a conceptual 

understanding and on the groups as a whole (Myers, et al., 2006). 

Research Question One (PSI) addressed teacher differences in Problem-Solving 

Confidence, Approach/Avoidance Style, and Personal Control based on the type of school, 

specifically between those who work in traditional high schools and technical high schools.  

Preliminary assumption testing was conducted with no serious violations noted.  The data were 

manipulated in two separate analyses, therefore, the Bonferroni adjusted alpha level of .025 

(.05/2) was used to correct for Type I errors (Tabachnick & Fidell, 2018).   There was no 

statistically significant difference between traditional high school teachers and technical high 

school teachers on the separate dependent variables. 
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An inspection of the mean scores indicated that traditional high school teachers scored 

slightly higher levels of Problem-Solving Confidence (M= 24.39, SD = 7.18) than technical high 

school teachers (M = 21.55, SD = 6.35).  This meant less Problem-solving confidence for the 

traditional high school teachers, due to higher scores on the PSI subscales.  This also 

demonstrated that technical high school teachers reported slightly higher Problem-Solving 

Confidence.  Across the remaining dependent variables, the mean score for the technical high 

school teachers was slightly lower than the traditional high school teachers (Table 35), indicating 

that technical high school teachers self-reported less avoidance to problem-solving and more 

Personal Control. 

Table 35 

Mean Scores of PSI Subscales (n = 70)  

 Type of School Mean  SD N 

Problem-Solving 

Confidence 

Traditional 24.391 7.1842 23 

 Technical 21.553 6.3513 47 

 Total 22.486 6.7195 70 

     

Approach/Avoid

ance Style 

Traditional 38.522 11.3853 23 

 Technical 36.660 11.1556 47 

 Total 37.271 11.1835 70 

     

Personal Control Traditional 14.652 5.1399 23 

 Technical 12.936 5.0104 47 

 Total 13.500 5.0812 70 

 

Research Question One (VIEW) 

The findings that answer Research Question One (VIEW): “Is there a significant 

difference in scores on the Problem Solving Inventory (PSI) and VIEW: An assessment of 

problem-solving style (VIEW) between traditional high school and technical high school 
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teachers? “are presented in this section.  Research Question One based on VIEW results 

addressed group differences in the scores on the three dimensions of VIEW: Orientation to 

Change, Manner of Processing, and Ways of Deciding, between type of school for teachers, 

specifically those who work in traditional high school and technical high schools.  A one-way 

multivariate analysis of variance (MANOVA) was conducted.  Research Question One (VIEW) 

included the categorical independent variable of type of school with two levels (traditional high 

school/technical high school) and multiple dependent variables (Tabachnick and Fidell, 2018), 

which included the mean scores of the three dimensions of VIEW (Orientation to Change, 

Manner of Processing, and Ways of Deciding) for each teacher case.  The MANOVA allowed 

the researcher to explore each of the three dimensions of VIEW, while viewing problem-solving 

as a conceptual understanding on the groups as a whole (Myers, et al., 2006).  

Research Question One (VIEW) addressed teacher differences in scores on the three 

dimensions of VIEW: Orientation to Change, Manner of Processing, and Ways of Deciding, 

based on type of school for teachers, specifically between those who work in traditional and 

technical high schools.  Preliminary assumption testing was conducted with no serious violations 

noted.  The Bonferroni adjusted alpha level of .025 (.05/2) was used to correct for Type I errors, 

because the data were manipulated in two separate analyses (Tabachnick & Fidell, 2018).  

There was no statistically significant difference between traditional high school teachers 

and technical high school teachers on the separate dependent variables.  An inspection of the 

mean scores indicated that traditional high school teachers and technical high school teachers fell 

into the same subgroups for each of the VIEW dimensions’ problem solving styles (Table 36).  

Explorers and Developers for Orientation to Change were defined by the mean score of 74.51 
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according to VIEW’s master data base (N = 41.210) in Communicating about VIEW (Isaksen, 

Treffinger, & Selby, 2018, slide 39). 

Table 36 

Mean Scores of VIEW Dimensions (n = 55)  

VIEW 

Dimension 

Type of School 

 

Mean SD N 

Orientation to 

Change 

Traditional 80.95 18.289 20 

 Technical 83.06 12.400 35 

 Total 82.29 14.681 55 

     

Manner of 

Processing 

Traditional 27.45 8.127 20 

 Technical 28.89 7.348 35 

 Total 28.36 7.597 55 

     

Ways of 

Deciding 

Traditional 32.65 8.555 20 

 Technical 34.37 8.030 35 

 Total 33.75 8.188 55 

 

Traditional high school teachers’ mean score was 80.95, while technical high school 

teachers were 83.06, which identified them both as Developers.  Externals and Internals for 

Manner of Processing were defined by the mean score of 29.32 from the master database of 

VIEW (N = 41.210) (Isaksen, Treffinger, & Selby, 2018, Communicating about VIEW, slide 39).  

Traditional high school teachers’ mean score was 37.45, while technical high school teachers 

were 28.89, which identified them both as Externals.  Within VIEW, Person and Task oriented 

individuals in terms of Ways of Deciding were defined by the mean score of 35.43 according to 

the VIEW master data base (N = 41.210) (Isaksen, Treffinger, & Selby, 2018, Communicating 

about VIEW, slide 39).  In this study, traditional high school teachers’ mean score was 32.65, 

while technical high school teachers were 34.37, which identified them both as Person oriented.  
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This research question demonstrated no differences in preference of problem-solving style 

between traditional high school and technical high school teachers as defined by VIEW. 

Research Question Two 

The findings that answer Research Question Two: “To what degree and in what manner 

is the Total Problem-Solving Confidence score of teachers produced by the Problem Solving 

Inventory (PSI) predicted by VIEW: An assessment of problem-solving style (VIEW), and the 

variables gender, certification area, years of teaching experience, and type of school?” are 

presented in this section.  Research Question Two sought to answer to what degree and in what 

manner is the Total Problem-Solving Confidence score of teachers produced by the Problem 

Solving Inventory (PSI) predicted by VIEW, gender, certification area, years of teaching 

experience, and type of school.  Data collection for Research Question Two yielded a total of 41 

teacher cases (n = 41), which did not meet the required sample size of 106 for the MLR.  

Therefore, Research Question Two was not able to be addressed by an MLR, but the Explore 

function of SPSS was utilized to produce descriptive statistics (Table 37).  The reported means 

along with the range of standard deviations between .000 to .512 demonstrated similarity among 

teacher cases according to the descriptive statistics. 
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Table 37 

Descriptive Statistics for VIEW Dimensions – Teachers (n = 41) 

Variable  Type of School Mean SD 

Orientation to Change  Traditional 1.95 .218 

 Technical 2.00 .000 

    

Manner of Processing  Traditional 1.09 .301 

 Technical  1.19 .401 

    

Ways of Deciding Traditional  1.48 .512 

 Technical  1.36 .487 

    

Gender  Traditional  1.74 .449 

 Technical  1.49 .505 

    

Certificate Area  Traditional  1.13 .344 

 Technical  1.43 .500 

    

Years of Teaching  Traditional  1.74 .449 

 Technical  1.96 .204 

    

 

Although the descriptive statistics (Table 37) reported means and standard deviations that 

demonstrated similarity among the teacher cases that represented an n of 41, utilizing type of 

school to split the group and evaluate percentages of each variable provided a richer description 

of the teachers that completed all instruments and were the sample for Research Question Two.  

Teachers from both types of schools demonstrated their well-defined preference for Developer in 

the dimension of Orientation to Change with 95.2% of traditional high school teachers and 

100.0% of technical high school teachers (Table 38).  Teachers also preferred the External style 

in the dimension of Manner of Processing, at 90.5% for traditional high school teachers and 

80.6% for technical high school teachers.  However, a larger difference was reported for the 

dimension of Ways of Deciding.  For this dimension 52.4% preferred Person oriented and 47.6% 

preferred Task oriented among traditional high school teachers.   
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Table 38  

Percentages of VIEW Dimensions – Teachers (n = 41) 

Variable  Categories Type of School Percent (%) 

Orientation to Change  Explorer Traditional 4.8 

  Technical 0.0 

 Developer Traditional 95.2 

  Technical 100.0 

    

Manner of Processing  External  Traditional 90.5 

  Technical  80.6 

 Internal Traditional 9.5 

  Technical 19.4 

    

Ways of Deciding Person  Traditional  52.4 

  Technical  63.9 

 Task Traditional 47.6 

  Technical 36.1 

    

Gender  Male  Traditional  26.1 

  Technical  51.1 

 Female Traditional 73.9 

  Technical 48.9 

    

Certificate Area  Traditional Traditional  87.0 

  Technical  57.4 

 Technical Traditional 13.0 

  Technical 42.6 

    

Years of Teaching  Pre-Tenure  Traditional  26.1 

  Technical  4.3 

 Tenured Traditional 73.9 

  Technical 95.7 

 

The technical high school teachers split was greater as 63.9% preferred Person oriented and 36.1% 

preferred Task oriented.  Gender was opposite based on type of school.  The traditional high school 

had more females (73.9%) than males (26.1%), while the technical high school had 48.9% females 

respond to 51.1% males.  The certification areas of the teacher cases demonstrated 87% of core 

subjects and 13% of career technical education courses at the traditional high school.  Certification 
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areas at the technical high school were represented by 57.4% core subjects and 42.6% career 

technical education courses.  The teacher cases were highly represented by experienced teachers 

that had tenure.  The percentage of traditional high school teachers was 73.9% and technical high 

school teachers was 95.7%.  Overall, the description of the teachers for Research Question Two 

would have demonstrated similar attributes found in other research questions in this study when 

discussing the dimensions of VIEW, and would have also demonstrated data from mostly female, 

tenured, core subject area teachers.  

Research Question Three 

The findings that answer Research Question Three: “Is there a significant difference in 

scores on the Problem Solving Inventory (PSI) and VIEW: An assessment of problem-solving 

style (VIEW) between traditional high school and technical high school students?” are presented 

in this section.  Research Question Three addressed group differences in Problem-Solving 

Confidence, Approach/Avoidance Style, and Personal Control mean scores on the Problem 

Solving Inventory (PSI) between type of school, specifically for students who are enrolled in 

traditional high school and technical high schools, and each of the two levels presented for the 

dimensions of VIEW (Orientation to Change, Manner of Processing, and Ways of Deciding).  

Research Question Three was evaluated by three 2 x 2 MANOVAs due to the three dimensions 

of VIEW in order to focus on each separate VIEW dimension, and because there were two 

independent variables with two levels each (Tabachnick & Fidell, 2018).  Each part of Research 

Question Three used the same format, only changing VIEW dimension for each subsequent data 

analysis.  The MANOVA allowed the researcher to explore each of the three subscales of the PSI 

(Myers, et al., 2006), while viewing problem-solving as an conceptual understanding on the 

groups based on type of school and problem-solving preferences as illustrated through VIEW 
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dimension Orientation to Change (OC), Manner of Processing (MP), and Ways of Deciding 

(WD).  The data analysis and results for all parts of Research Question Three are presented 

separately. 

Research Question Three (Orientation to Change) 

Research Question Three (OC) addressed student differences in scores on the three 

subscales of the PSI (Problem-Solving Confidence, Approach/Avoidance Style, and Personal 

Control) based on type of school for students, specifically between those who attend traditional 

and technical high schools and prefer the Explorer or Developer Orientation to Change 

dimension of VIEW.  The first 2 x 2 multivariate analysis of variance (MANOVA) conducted for 

Research Question Three included two categorical independent variables; type of school with 

two levels (traditional high school/technical high school) and Orientation to Change (OC) with 

two levels (Explorer/Developer).  The continuous dependent variables included the subscale 

scores of the PSI (a) Problem-Solving Confidence, (b) Approach/Avoidance Style, and (c) 

Personal Control) for each student case.  Before conducting the 2 x 2 MANOVAs the necessary 

statistical assumptions specific to multivariate analyses including independence, normality, 

linearity, and homoscedasticity were addressed with no serious violations noted.  SPSS reported 

four values of the multivariate tests Pillai’s Trace. Wilks’ Lambda, Hotelling’s Trace, and Roy’s 

Largest Root.  The researcher used Wilks’ Lambda, as it is noted by Myers et al., 2006 as “most 

typically reported in the literature (p. 399).”  The Bonferroni adjusted alpha level of .017 (.05/3) 

was used to correct for Type I errors (Tabachnick & Fidell, 2018) since the data from the PSI 

and type of school were manipulated three times. 

There was a statistically significant difference between traditional high school students 

and technical high school students on the combined dependent variables, F(3, 225) = 4.57, p = 
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.004; Wilks’ Lambda = .94; partial eta squared = .06. When the results for the dependent 

variables were considered separately, all three dependent variables reached statistical  

significance, using a Bonferroni adjusted alpha level of .017, including Problem-Solving 

Confidence, F(1, 227) = 10.15, p = .002, partial eta squared = .04; Approach/Avoidance Style, 

F(1, 227) = 8.81, p = .003, partial eta squared = .04; and Personal Control F(1, 227) = 5.79, p = 

.017, partial eta squared = .02.  An inspection of the mean scores (Table 39) indicated that 

traditional high school students had higher means on all dependent variables, for both the 

Explorer and Developer preference, than technical high school students.  This indicated that 

technical high school students self-reported more Problem-Solving Confidence, less avoidance, 

and more Personal Control when problem-solving than the traditional high school students. 
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Table 39 

Mean Scores by Type of School for PSI Subscales and VIEW Dimension - OC  

PSI Subscale  Type of 

School  

VIEW Dimension  Mean SD N 

Problem-Solving 

Confidence 

Traditional Explorer (18-74) 32.96 7.014 48 

  Developer (75-125) 31.21 6.918 66 

  Total 31.95 6.981 114 

      

 Technical Explorer (18-74) 28.33 7.362 70 

  Developer (75-125) 29.87 6.550 47 

  Total 28.95 7.059 117 

      

 Total Explorer (18-74) 30.21 7.546 118 

  Developer (75-125) 30.65 6.770 113 

  Total 30.43 7.165 231 

      

Approach/ 

Avoidance Style 

Traditional Explorer (18-74) 51.50 7.293 48 

  Developer (75-125) 50.74 8.940 66 

  Total 51.06 8.260 114 

      

 Technical Explorer (18-74) 48.74 10.085 70 

  Developer (75-125) 46.30 9.292 47 

  Total 47.76 9.807 117 

 Total Explorer (18-74) 49.86 9.121 118 

  Developer (75-125) 48.89 9.310 113 

  Total 49.39 9.207 231 

      

Personal Control Traditional Explorer (18-74) 18.00 3.725 48 

  Developer (75-125) 20.20 4.612 66 

  Total 19.27 4.381 114 

      

 Technical Explorer (18-74) 17.87 4.533 70 

  Developer (75-125) 17.60 3.693 47 

  Total 17.76 4.201 117 

      

 Total Explorer (18-74) 17.92 4.207 118 

  Developer (75-125) 19.12 4.427 113 

  Total 18.51 4.348 231 
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Research Question Three (Manner of Processing) 

Research Question Three (MP) addressed student differences in scores on the three 

subscales of the PSI: Problem-Solving Confidence, Approach/Avoidance Style, and Personal 

Control, based on type of school for students, specifically between those who attend traditional 

and technical high schools and prefer the External or Internal of the Manner of Processing 

dimension of VIEW.  The second 2 x 2 multivariate analysis of variance (MANOVA) conducted 

for Research Question Three included two categorical independent variables; type of school with 

two levels (traditional high school/technical high school) and Manner of Processing (MP) with 

two levels (External/Internal).  Three continuous dependent variables included the subscale 

scores of the PSI (Problem-Solving Confidence, Approach/Avoidance Style, and Personal 

Control) for each student case.   Before conducting the 2 x 2 MANOVAs the necessary statistical  

assumptions specific to multivariate analyses including independence, normality, linearity, and 

homoscedasticity were addressed with no serious violations noted.  SPSS reported four values of 

the multivariate tests Pillai’s Trace. Wilks’ Lambda, Hotelling’s Trace, and Roy’s Largest Root. 

The researcher used Wilks’ Lambda, as it is noted by Myers et al., 2006 as “most 

typically reported in the literature (p. 399).”  The Bonferroni adjusted alpha level of .017 (.05/3) 

was used to correct for Type I errors (Tabachnick & Fidell, 2018) since the data from the PSI 

and type of high school were manipulated three times. 

There was a statistically significant difference between traditional high school students 

and technical high school students on the combined dependent variables, F (3, 225) = 3.69, p = 

.013; Wilks’ Lambda = .95; partial eta squared = .05. When the results for the dependent 

variables were considered separately, Personal Control was the only dependent variable that 

reached statistical significance, using a Bonferroni adjusted alpha level of .017, Personal Control 
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F(1, 227) = 8.87, p = .003, partial eta squared = .04.  An inspection of the mean scores (Table 40) 

indicated that traditional high school students had higher means on all dependent variables than 

technical high school students.   

Table 40  

Mean Scores by Type of School for PSI Subscales and VIEW Dimension - MP 

PSI Subscale Type of 

School 

VIEW Dimension Mean SD N 

Problem-Solving 

Confidence 

Traditional External (8-29) 32.00 7.123 31 

  Internal (30-56) 31.93 6.972 83 

  Total 31.95 6.981 114 

      

 Technical External (8-29) 31.15 7.434 33 

  Internal (30-56) 28.08 6.756 84 

  Total 28.95 7.059 117 

      

 Total External (8-29) 31.56 7.239 64 

  Internal (30-56) 29.99 7.110 167 

  Total 30.43 7.165 231 

      

Approach/ 

Avoidance Style 

Traditional External (8-29) 51.71 8.870 31 

  Internal (30-56) 50.82 8.064 83 

  Total 51.06 8.260 114 

      

 Technical External (8-29) 49.55 9.121 33 

  Internal (30-56) 47.06 10.029 84 

  Total 47.76 9.807 117 

      

 Total External (8-29) 50.59 8.995 64 

  Internal (30-56) 48.93 9.272 167 

  Total 49.39 9.207 231 

      

Personal Control Traditional External (8-29) 20.48 4.327 31 

  Internal (30-56) 18.82 4.340 83 

  Total 19.27 4.381 114 

      

 Technical External (8-29) 17.82 4.035 33 

  Internal (30-56) 17.74 4.288 84 

  Total 17.76 4.201 117 

      

 Total External (8-29) 19.11 4.358 64 

  Internal (30-56) 18.28 4.335 167 

  Total 18.51 4.348 231 
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Technical students self-reported that they had more Problem-Solving Confidence, less 

avoidance, and more Personal Control when problem-solving than the traditional high school 

students. 

Research Question Three (Ways of Deciding) 

Research Question Three (WD) addressed student differences in scores on the three 

subscales of the PSI: Problem-Solving Confidence, Approach/Avoidance Style, and Personal 

Control based on program type for students, specifically between those who attend traditional 

and technical high schools and prefer the Person or Task for the Ways of Deciding VIEW 

dimension.  The third 2 x 2 multivariate analysis of variance was performed to investigate  

type of school and VIEW dimension of WD (Person and Task) differences in problem-solving.  

The three dependent variables used were the subscales of PSI (Problem-Solving Confidence, 

Approach/Avoidance Style, and Personal Control).  The independent variables were type of 

school and VIEW dimension WD (Person and Task). 

Preliminary assumption testing was conducted to check for normality, linearity, 

univariate and multivariate outliers, homogeneity of variance-covariance matrices, and 

multicollinearity, with no serious violations noted.  SPSS reported four values of the multivariate 

tests Pillai’s Trace. Wilks’ Lambda, Hotelling’s Trace, and Roy’s Largest Root.  The researcher 

used Wilks’ Lambda, as it is noted by Myers et al., 2006 as “most typically reported in the 

literature (p. 399).”  The Bonferroni adjusted alpha level of .017 (.05/3) was used to correct for 

Type I errors, since the data were manipulated three times (Tabachnick & Fidell, 2018). 

There was a statistically significant difference between traditional high school students and 

technical high school students on the combined dependent variables, F(3, 225) = 4.10, p = .007; 

Wilks’ Lambda = .95; partial eta squared = .05 and between the two VIEW dimensions of person 
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and task, F(3, 225) = 5.78, p = .001; Wilks’ Lambda = .93; partial eta squared = .07.  When the 

results for the dependent variables were considered separately, all three dependent variables 

reached statistical significance based on type of school, using a Bonferroni adjusted alpha level 

of .017, including Problem-Solving Confidence, F(1, 227) = 8.51, p = .004, partial eta squared = 

.04; Approach/Avoidance Style, F(1, 227) = 5.85, p = .016, partial eta squared = .03; and 

Personal Control F(1, 227) = 7.22, p = .008, partial eta squared = .03, and based on VIEW 

dimension WD for Problem-Solving Confidence F(1,227) = 14.12,  p = .000, partial eta squared 

= .06 and Personal Control F(1, 227) = 8.77, p = .003, partial eta squared = .04.  An inspection of 

the mean scores (Table 41) illustrate that traditional high school students had higher means on all 

dependent variables than technical high school students, indicating that technical high school 

students self-reported more Problem-Solving Confidence, less avoidance, and students that 

prefer Person over Task from VIEW’s dimension WD have more Problem-Solving Confidence 

and Personal Control when problem-solving. 

Table 41 

Mean Scores by Type of School for PSI Subscales and VIEW Dimension - WD 

PSI Subscale Type of School VIEW Dimension Mean SD N 

Problem-Solving 

Confidence 

Traditional Person (8-35) 33.73 6.433 70 

  Task (37-56) 29.11 6.949 44 

  Total 31.95 6.981 114 

      

 Technical Person (8-35) 29.88 6.790 69 

  Task (37-56) 27.60 7.290 48 

  Total 28.95 7.059 117 

      

 Total Person (8-35) 31.82 6.865 139 

  Task (37-56) 28.33 7.130 92 

  Total 30.43 7.165 231 

      

Approach/ 

Avoidance Style 

Traditional Person (8-35) 52.26 7.409 70 
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  Task (37-56) 49.16 9.231 44 

  Total 51.06 8.260 114 

      

 Technical Person (8-35) 47.75 10.235 69 

  Task (37-56) 47.77 9.265 48 

  Total 47.76 9.807 117 

      

 Total Person (8-35) 50.02 9.174 139 

  Task (37-56) 48.43 9.224 92 

  Total 49.39 9.207 231 

      

Personal Control Traditional Person (8-35) 19.81 3.987 70 

  Task (37-56) 18.41 4.867 44 

  Total 19.27 4.381 114 

      

 Technical Person (8-35) 18.57 4.248 69 

  Task (37-56) 16.60 3.891 48 

  Total 17.76 4.201 117 

      

 Total Person (8-35) 19.19 4.151 139 

  Task (37-56) 17.47 4.454 92 

  Total 18.51 4.348 231 
 

 

 

Research Question Four 

The findings that answer Research Question Four: “To what degree and in what manner 

is the Total Problem-Solving Confidence score of students produced by the Problem Solving 

Inventory (PSI) predicted by VIEW: An assessment of problem-solving style  (VIEW), and the 

variables gender, grade level, and type of school?” are presented in this section.  Research 

Question Four sought to answer to what degree and in what manner is the PSI Total (Total 

Problem-Solving Confidence score) of students produced by the Problem Solving Inventory 

(PSI) predicted by VIEW: Orientation to Change, Manner of Processing, and Ways of Deciding, 

gender, grade level, and type of school utilizing a Multiple Linear Regression (Myers et al., 

2006). 
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A MLR was performed to determine if VIEW dimensions Orientation to Change 

(Explorer, Developer), Manner of Processing (External, Internal), Ways of Deciding (Person, 

Task), gender (male, female), grade (grade 12, grade 11) or type of school (traditional high 

school or technical high school) could predict the Total PSI score, indicating an overall self-

reported Problem-Solving Confidence.  Research Question Four included the categorical 

independent variables with two levels: OC (Explorer, Developer), MP (External, Internal), WD 

(Person, Task), gender (male, female), grade level (grade 12, grade 11) and type of school 

(traditional high school or technical high school).  The continuous dependent variable was the 

Total PSI score produced by the summative score from the subscales of Problem-Solving 

Confidence, approach/avoidance, and Personal Control.   

Before conducting the MLR statistical assumptions sample size, multicollinearity and 

singularity, outliers, normality, linearity, homoscedasticity, and independence of residuals 

(Pallant, 2016) were assessed.  Six categorical independent variables, each with two levels were 

added to the model using the Enter method.   While addressing these assumptions it was 

determined that VIEW dimension Orientation to Change and grade level violated the assumption 

of multicollinearity and were removed from the independent variables in order to have unbiased 

results (Myers, et al., 2006), therefore the MLR was conducted with the four categorical 

independent variables MP (External, Internal), WD (Person, Task), gender (male, female), and 

type of school (traditional high school or technical high school).    

The result of the MLR model was statistically significant F(4, 226) = 8.10, p <.000, R2 

adj = .11, however, the variance explained a very small percentage of the total population.  The 

total variance (Table 42) explained by the final model was only 12.5%.  

 



 

 
 

140 

Table 42 

Multiple Regression ANOVAa Summary for Variables Predicting Total PSI Score  

Model Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 Regression 7798.005 4 1949.501 8.103 .000b 

Residual 54374.645 226 240.596   

Total 62172.649 230    

a. Dependent Variable: PSI Total b. Predictors: (Constant), Ways of Deciding: Two Groups, Type of SCH, Manner of 

Processing: Two Groups, Gender 

 

In the model, three of the four independent variables contributed significantly to the prediction of 

the Total PSI score (p < .05).  The statistically significant predictors (Table 43) were Manner of 

Processing (beta = -.13, p = .044); Ways of Deciding (beta = -.18, p = .006) and type of school 

(beta = -.21, p = .001)  The Gender did not make a statistically significant contribution (p > .05) 

to the prediction of Total PSI score.   

 

Table 43 

Multiple Regression Coefficients Summary for Variables Predicting Total PSI Score   

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 
  

1 (Constant) 119.261 7.241 
 

16.471 .000 

Type of SCH -7.020 2.071 -.214 -3.389 .001 

Gender 4.149 2.138 .125 1.941 .054 

Manner of Processing: Two 

Groups 

-4.633 2.284 -.126 -2.028 .044 

Ways of Deciding: Two 

Groups 

-5.954 2.135 -.178 -2.789 .006 

 

Although the MLR reported a statistically significant model, the value reported for R 

Square was .125, which meant that the model explained only 12.5 % of the student population.  
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Therefore, even though Research Question Four produced a statistically significant result, the 

overall impact of the model was not an effective model for predicting problem-solving behaviors 

represented by the Total PSI score for the student cases. 

Chapter Summary 

The purpose of this study was to better understand the way that traditional high schools 

compared with technical high schools when it came to 21st Century Skills, and it was decided to 

examine if a difference in problem-solving confidence and problem-solving style exists between 

teachers and students in each type of high school setting.  Four research questions related to 

teachers’ and students’ Problem-solving confidence and problem-solving style were created to 

determine if any differences existed between individuals at traditional high schools and those at 

technical high schools.  The study utilized a short demographic questionnaire to identify type of 

program (type of school), the Problem Solving Inventory (PSI) subscales to determine Problem-

solving confidence and VIEW dimensions to produce problem solving style.  Teachers for grades 

9-12 and students in grades 11-12 in one traditional high school and three regional technical high 

schools participated in the study.  Data screening and cleaning led to a final sample of 70 

teachers for Research Question One (PSI), 55 teachers for Research Question One (VIEW), 41 

teachers to use of descriptive statistics for Research Question Two, and 231 students for 

Research Questions Three and Four.  Preliminary assumption testing was conducted to check for 

normality, linearity, univariate and multivariate outliers, homogeneity of variance-covariance 

matrices, and multicollinearity, with no serious violations noted.  Therefore, data analysis on 

each research question proceeded. 

Research Question One (PSI) addressed teacher differences in Problem-Solving 

Confidence, Approach/Avoidance Style, and Personal Control based on type of school for 
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teachers, specifically between those who work in traditional and technical high schools.  A one-

way between-groups multivariate analysis of variance was performed to investigate program 

type (type of school) differences in problem-solving based on the PSI subscales: Problem-

Solving Confidence, Approach/Avoidance Style, and Personal Control.  Data analysis did not 

reveal any statistically significant difference between traditional high school teachers and 

technical high school teachers on the separate dependent variables.  However, across each of the 

dependent variables the mean score for the technical high school teachers were slightly lower 

than the traditional high school teachers, indicating that technical high school teachers self-

reported more Problem-Solving Confidence, less avoidance to problem-solving, and feelings of 

more Personal Control. 

Research Question One (VIEW) addressed teacher differences in scores on the three 

dimensions of VIEW: Orientation to Change, Manner of Processing, and Ways of Deciding, 

based on type of school for teachers, specifically between those who work in traditional and 

technical high schools.  A one-way between-groups multivariate analysis of variance was 

performed to investigate type of school differences on Orientation to Change, Manner of 

Processing, and Ways of Deciding.  Again, there was not a statistically significant difference 

between traditional high school teachers and technical high school teachers on the separate 

dependent variables of Orientation to Change, Manner of Processing, and Ways of Deciding.  

However, based on mean scores, teachers from both settings preferred the same problem-solving 

style on all three dimensions of VIEW.  This finding means that both groups preferred the same 

problem solving style, however differences between well-defined and moderate problem solving 

styles existed among the teacher cases between both groups as previously discussed in the 

explanation of descriptive statistics. 
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Research Question Two sought to answer to what degree and in what manner is the Total 

Problem-Solving Confidence score of teachers produced by the Problem Solving Inventory (PSI) 

predicted by VIEW, gender, certification area, years of teaching experience, and type of school.  

Data collection for Research Question Two (n = 41) did not meet the required sample size of 106 

for the MLR.  Therefore, Research Question Two was utilized to produce descriptive statistics.  

The reported descriptive statistics demonstrated similarity among teacher cases.  Utilizing type 

of school to split the group and evaluate percentages of each variable.  The description of the 

teachers for Research Question Two demonstrated similar attributes among teachers such as 

preference to the dimensions of VIEW, and yielded mostly female, tenured, core subject area 

teachers.  

Research Question Three addressed student differences in scores on the three subscales of 

the PSI: Problem-Solving Confidence, Approach/Avoidance Style, and Personal Control, based 

on type of school, and each specific problem-solving style among each VIEW dimension of OC, 

MP, and WD.  A 2 x 2 multivariate analysis of variance was performed to investigate these 

differences.  There was a statistically significant difference between traditional high school 

students and technical high school students on the combined dependent variables and all three 

dependent variables of Problem-Solving Confidence, Approach/Avoidance Style, and Personal 

Control. 

Further inspection of the mean scores indicated that traditional high school students had 

higher means on all dependent variables, for both the Explorer and Developer preference.  This 

indicated that technical high school students, have more Problem-Solving Confidence, less 

problem solving avoidance, and more Personal Control when problem-solving than their 

traditional high school peers.  When evaluating the dependent variable across the preferences 
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between Externals and Internals, again there was a statistically significant difference between 

traditional high school students and technical high school students on the combined dependent 

variables.  Finally, for Person oriented and Task oriented preferences there was a statistically 

significant difference between traditional high school students and technical high school students 

on the combined dependent variables and when all three dependent variables were considered 

separately.  Specifically, a statistically significant difference between VIEW dimension Ways of 

Deciding for students preferring Person oriented on the combined dependent variables was also 

found for Research Question Three.  Mean scores indicated that technical high school students 

self-reported more Problem-Solving Confidence, less avoidance, and more Personal Control 

when problem-solving.  

Research Question Four sought to answer to what degree and in what manner is the Total 

Problem-Solving Confidence score (PSI Total) of students produced by the Problem Solving 

Inventory (PSI) predicted by VIEW: Manner of Processing, Ways of Deciding, gender, and type 

of school.  An MLR was performed to determine if the two levels of the independent categorical 

variables could predict the continuous dependent variable Total PSI score, indicating an overall 

self-reported Problem-Solving Confidence.  Research Question Four produced a statistically 

significant model, however the variance explained a very small percentage of the total student 

population.  While the overall impact of the model to predict the Total PSI score explained a 

very small portion of the student sample -12.5%, it is important to note that three of the four 

independent variables: VIEW dimensions of Manner of Processing and Ways of Deciding, and 

type of school did make a statistically significant contribution to the model to the Total PSI 

score.  
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Overall, the results from this study demonstrate no statistically significant differences for 

teachers on the PSI subscales or dimensions of VIEW, but found that teachers at traditional high 

school self-reported slightly lower Problem-Solving Confidence, and share the same preferences 

for problem solving styles as teachers in the technical high schools.  The results for students 

demonstrate statistically significant differences on all subscales of the PSI, as well as the Person 

oriented preference on VIEW’s dimension of Ways of Deciding.  Students at the technical high 

school demonstrated a statistically significant difference in the problem-solving, towards more 

confidence, less avoidance and better control of emotions while problem-solving than their peers 

at the traditional high school.  The overall variance explained for students by the MLR was a 

very small percentage of the total student population and did not predict a large enough portion 

of the student population to report as a significant finding. 
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this study was to better understand the way that traditional high schools 

compared with technical high schools when it comes to 21st Century Skills, it was decided to 

examine if a difference in problem-solving confidence and problem-solving style exists between 

teachers and students in each type of high school setting.  Chapter five provides a discussion of 

findings, implications for practice, recommendations for further research, limitations, and a 

conclusion. 

Discussion of Findings 

Teachers  

One of the interests in conducting this study was a desire to better understand the ways 

that 21st Century Skills are supported in technical high schools given the increased commitment 

to college and career readiness for high school students. It was believed that looking at problem-

solving confidence and problem-solving styles of teachers and students in traditional high 

schools and technical high schools would yield important information. While there were no 

statistically significant findings related to differences between traditional high school teachers 

and technical high school teachers, an examination of the descriptive statistics did highlight that 

technical teachers had greater levels of confidence at a higher percentage rate than their 

traditional high school teaching peers.  Specifically, across each of the dependent variables of the 

mean score for the PSI, the technical high school teachers were slightly lower than the traditional 

high school teachers, indicating that technical high school teachers self-reported more Problem-

Solving Confidence, less avoidance to problem-solving, and more Personal Control while 

problem solving.  When evaluating the mean scores from the dependent variables from VIEW, 

teachers from both the traditional high school and technical high school setting preferred the 
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same problem-solving style according to the dependent variables Orientation to Change, Manner 

of Processing, and Ways of Deciding.  This finding means that both teacher groups self-reported 

preferring the same problem solving styles for each dimension of VIEW.  Since individuals are 

drawn to the field of teaching, often as a calling, it is not surprising that teachers would have 

similar approaches to problem-solving.  Additionally, it is was not surprising to find that teachers 

share the same preferences of Developers, Externals, and Person (oriented) as demonstrated by 

the results of VIEW. 

Students 

When thinking about the range of students that exist across a high school, whether it be a 

traditional high school or a technical high school, there is a great deal of variety.  Adolescence is 

a time when individuals seek to exhibit their uniqueness and the same time they strive to 

conform and be part a of a group.  The research questions regarding students sought to 

understand if there were differences in problem-solving approaches or problem-solving styles 

based on attendance at a traditional high school or technical high school.  An examination of the 

data found that there were statistically significant differences between traditional high school 

students and technical high school students on the combined dependent variables from the PSI 

and VIEW. This was also true for all PSI dependent variables: (a) Problem-Solving Confidence, 

(b) Approach-Avoidance Style, and (c) Personal Control separately.  Further inspection of the 

mean scores also indicated that traditional high school students had higher means on all 

dependent variables, for the dimension of VIEW for both the Explorer and Developer preference, 

than technical high school students, indicating that technical high school students, possess more 

Problem-Solving Confidence, less avoidance, and more Personal Control when problem-solving.  

It is important to note that a high score on the PSI indicates less Problem-Solving Confidence, 
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more avoidance, and less Personal Control while problem solving.  Additionally, a statistically 

significant difference was also found on VIEW’s dimension Ways of Deciding (WD) for 

Personal Control only. This meant that students who prefer Person over Task from VIEW’s 

dimension WD have more Problem-Solving Confidence and Personal Control when problem-

solving.  Mean scores indicated the same pattern as reported earlier that traditional school 

students had higher means on all dependent variables than technical school students, indicating 

that technical school students have more problem solving confidence, less avoidance, and more 

personal control when problem-solving. 

Implications for Practice 

Teachers 

The lack of a statistically significant difference between teachers in the traditional high 

school and technical high schools on the Problem Solving Inventory (PSI) may demonstrate that 

problem-solving inherently could be related to general experiences as individuals rather than in a 

specific type of high school setting.  However, the slight difference in mean scores on the 

subscales of the PSI in favor of technical high school teachers is similar to Izgar’s (2008) study 

where a difference on the PSI was found based on different school types, in favor of the 

vocational headmasters. It is possible that with a larger sample that a difference would have been 

found in this instance.  

Teachers from both types of schools shared the same styles for problem-solving, adding 

further support to Selby, Treffinger, and Isaksen’s (2013) intent for their instrument to measure 

individual problem-solving preferences.  The absence of a difference in problem-solving style 

according to the dimensions of VIEW demonstrated that teachers from both high school settings 

preferred the problem-solving styles of Developer, External, and Person oriented.  This means 
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that both types of high school teachers prefer to problem solve in a structure to improve 

outcomes, prefer to interact with others during the problem solving process, and they consider 

the impact of their decisions on others (Selby, Treffinger, & Isaksen, 2013).  Since this is the 

case, it is important that when teachers are provided professional development and other 

trainings meant to enhance their work with students, that attention be given to afford teachers 

these problem-solving characteristics.  

Students 

People who are interested in working with students and helping them to grow as adults 

from a framework of problem-solving should consider the ways in which students struggle to 

understand their own approach/avoidance style as this is an area where explicit teaching could be 

provided to students.  Additionally, the statistically significant difference between traditional 

school students and technical school students on the combined PSI subscales and all three PSI 

subscales separately support the information from the literature review that demonstrated that 

high school programming determines what strengths students possess after high school 

completion (Aliaga, Kotamraju, & Stone, 2014; Cheng & Hitt, 2018) and that career technical 

centers are perceived as different learning environments than traditional high schools by staff 

and students (Gentry, Rizza, Peters, & Hu, 2005; Genty, Peters, & Mann, 2007).  This study also 

provided additional research for a gap in the literature regarding the outcomes students gain by 

attending a separate full time technical high school as supported by recent funding in the 2018 

Strengthening Career and Technical Education Act for the 21st Century (Perkins V) rather than 

traditional high schools. 

The statistically significant difference found on VIEW’s dimension Ways of Deciding 

(WD) on PSI’s subscale Personal Control with preference towards the problem-solving style of 
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Person over Task on VIEW’s WD dimension demonstrates a problem-solving style preference 

across all students in different types of schools, and not in specific talent areas as found by 

Delcourt, Treffinger, Woodel-Johnson, and Burke (2015). Therefore, these findings suggest that 

that problem-solving style is an individualized preference rather than based on different 

experiences that students encounter in high school. 

Recommendations for Further Research 

Teachers 

Given the information found in this study, it is important to have more qualitative 

information regarding how teachers view themselves as individuals and as problem solvers.  

Therefore, further research that is qualitative in nature and has teacher participants from both 

traditional and technical high schools is warranted.  The research on 21st Century Skills should 

be explored in middle level education settings.  This may be accomplished by surveying teachers 

in middle level education settings who possess the same certifications as teachers in the 

traditional high school and technical high school settings.  It may also be interesting to explore 

their students’ problem-solving in middle level education settings and then follow students who 

attend a technical setting.  Additionally, further investigations are necessary to determine if 

teachers in different high school settings report the same preferences for problem-solving style as 

a profession utilizing VIEW is necessary to increase the number of cases analyzed and to test the 

outcome of this study.  A separate investigation could also inquire if certain problem-solving 

style preferences are associated with the profession of teaching and include teachers working in a 

high school setting that offers both general education diplomas and certifications through a 

Career Technical Education (CTE) endorsement.  
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Students 

Further research regarding outcomes students gain by attending a separate full time 

technical high school is still needed to address the gap in research literature about this topic.  

Additional research could also add to the findings from this study.  For instance, it would be 

interesting to add a qualitative component that let students explain their own understanding of 

what it means to avoid problem-solving, what it might look like for them, and why they avoid 

solving certain types of problems.  Another way that further research could be conducted would 

be to focus on different 21st Century Skills across different types of high schools, including those 

high schools that offer more than three career technical education (CTE) classes in a sequence 

within their traditional high school programming.  Sequences such as business/marketing, child 

development, culinary, and engineering are found in traditional high schools as well as technical 

high schools.  Another opportunity for further research, would be to utilize the PSI and VIEW to 

explore differences in problem-solving confidence and problem-solving style between talent 

groups, as defined by Delcourt, Treffinger, Woodel-Johnson, and Burke’s (2015) study, in 

traditional high school and technical high school settings.  

Limitations 

All research studies are subject to limitations, and this study is no different.  This study 

sought to understand a narrow set of criteria associated with 21st Century Skills—problem-

solving.  This is an inherent limitation of the design for it only addresses problem solving with 

two distinct populations—teachers and students in traditional high schools and technical high 

schools.  Other limitations include the internal threats of the causal comparative and correlational 

designs to this study, according to Fraenkel, Wallen, and Hyun (2012) are subject characteristics, 

mortality, location, and instrumentation (p. 372-373).  To evaluate the internal threats of 
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socioeconomic status, ethnicity, and gender specific to subject characteristics, it is important to 

note that the study focused two specific groups, those in a traditional high school setting and 

those in a technical high school setting.  As discussed earlier, all students in the state of 

Connecticut are provided with a choice of type of high school for grades nine through twelve, 

however it is important to note that an application process does occur for the technical high 

school selection process whereas the traditional high school does not involve this process.  

Schools chosen for the study were located in a similar economic stimulus corridor and in within 

a 50-mile radius of each other in an attempt to control for socioeconomic status.  The reported 

demographics from the School Profile and Performance Report for School Year 2017-18 of all 

four schools represent a balance in ethnicity of students, as reported earlier in Table 4.  The 

School Profile and Performance Report for School Year 2017-18 also demonstrated that each 

school was represented by more male than female students.  This gap was more prevalent in the 

technical high schools than the traditional high school.  Therefore, the internal threat of gender 

was not able to be controlled by the researcher.  The internal threat of mortality, the researcher 

created a format in which disseminating the instruments in an electronic format allowed easy 

access and completion on any device by participants.  Although some participants did not 

complete all three instruments, the overall participation rate for teachers and students met the 

original 30% participation rate.  The researcher’s attempt to control for the internal threat of 

location was addressed earlier in the explanation of socioeconomic status. 

The internal threat of instrumentation included instrument decay, data collector 

characteristics, and data collector bias.  Since the instruments were separate from one another, 

and participant responses were not used unless all three instruments were collected, it became 

important to monitor completion of instruments.  Since all three instruments are electronic, 
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monitoring was conducted via computer and the researcher and facilitator were able to 

communicate during the actual data collection.  This was important because feedback helped to 

make the process of data collection seamless and it provided encouragement for participants.  

This process helped to maximize participation and balance the number of fully completed 

instruments between both types of high schools for the study.  Since the instruments were 

surveys, data collector bias was held to a minimum since only responses where all three 

instruments were complete from the target sample were utilized in the data analysis.  The 

external threat to the study was generalizability of the population sample to a population beyond 

the study.  To address this external threat, the researcher described the population from which the 

sample was derived in detail, to assist future researchers to replicate the study.  

Conclusion 

Overall, this study was interested in traditional high schools and technical high schools 

and a desire to see if a difference existed between problem-solving confidence and problem-

solving styles for teachers and students.  While the results of this study were not as striking as 

the researcher had hoped, it did find that teachers at traditional high schools self-report slightly 

lower problem solving confidence, and share the same preferences for problem solving styles 

based on VIEW as teachers in the technical high schools.  The results for students demonstrated 

statistically significant differences on all subscales of the PSI (Problem-Solving Confidence, 

Avoidance/Approach Style, and Personal Control), as well as the preference between Person or 

Task on VIEW’s dimension of Ways of Deciding, with students showing a preference for Person 

based problem solving preference.  Students at the technical high school demonstrated a 

statistically significant difference in the problem-solving, towards more confidence, less 

avoidance and better control of emotions while problem-solving than their peers at the traditional 
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high school.  Although VIEW dimensions Manner of Processing and Ways of Deciding, as well 

as type of school did make a statistically significant contribution to the model to the Total PSI 

score, the overall variance explained a very small percentage of the total student population and 

did not predict a large enough portion of the population to report as a significant finding.   
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Appendix A 

Teacher Demographic Questionnaire 
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Teacher Demographic Questionnaire   

 

The focus of the questionnaire is to collect demographic information of participants for the 

research study, A Comparison of Problem-Solving Confidence and Problem-Solving Styles 

Among Teachers and Students in Multiple High School Settings.   

 

All participant responses will be kept strictly confidential. Only the Principal Investigator will 

have access to the raw data and only summarized data will be presented in the research 

dissertation.  

 

Directions for Items 1 through 3:  

Please place an X next to the response that best describes you and provide any additional 

information requested.  

 

1. Gender   

Male   ________  

Female  ________ 

 

 

2. Total Years of Experience in Education  

0-3  ____  

4-7 ____  

8-11 ____   

12-15 ____  

16-19  ____  

20+ ____ 

 

 

3. Area of Certification   

 Art       _____  

 Career Technical Education    _____  

 English     _____  

 Language other than English (LOTE)  _____ 

 History      _____  

 Mathematics      _____  

 Music      _____  

 Physical Education/Health    _____  

 Science     _____   

 Special Education     _____  
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Appendix B 

Student Demographic Questionnaire 
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Student Demographic Questionnaire   

 

The focus of the questionnaire is to collect demographic information of participants for the 

research study, A Comparison of Problem-Solving Confidence and Problem Solving Styles 

Among Teachers and Students in Multiple High School Settings.   

 

All participant responses will be kept strictly confidential. Only the Principal Investigator will 

have access to the raw data and only summarized data will be presented in the research 

dissertation.  

 

Directions for Items 1 through 2:  

Please place an X next to the response that best describes you and provide any additional 

information requested.  

 

1. Gender   

Male   ________   

Female  ________ 

 

 

2. Current Grade   

11  ____ 

12 ____  
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Appendix C 

Teacher Consent  
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Teacher Problem Solving Study Consent Form 

 

This research is being conducted by Donna J. Bolner, principal investigator from Western 

Connecticut State University.  This study will compare the problem-solving confidence and 

problem-solving style among students and teachers in multiple high school settings to better 

understand impact of environment on problem solving.    

 

Participants for the study are certified high school teachers of grades 9-12.  The study includes 

completing three online instruments, a 3-item demographic survey, a 34-item survey called 

VIEW: An Assessment of Problem Solving Style, and a 35-item Problem Solving Inventory 

(PSI).  The estimated time for completion of all three instruments is approximately 25 minutes.  

Participants may indicate on their consent form that they would like the results of their VIEW 

and PSI.  The principal investigator will arrange a session to explain participant results.    

 

If you agree to participate, you will be given a code to use when you complete each survey.  

Names of participating schools and districts will be coded to ensure confidentiality and results 

from the online surveys will only be accessible by a passcode to the principal investigator and 

her primary advisor.    

 

Participation in this study is completely voluntary.  You may withdraw your participation at any 

time, for whatever reason.  A copy of this consent form is available for your records.  If you have 

any questions, you can contact my faculty supervisor Dr. Marcia Delcourt at 203-837-9121 

delcourtm@wcsu.edu or you may contact me, Donna J. Bolner, at 845-489-6464 or at 

bolner@wcsu.edu.  

 

In order to thank teachers for their completed surveys, approximately 5 to 8 drawings for $5.00 

gift cards to local food establishment will occur after data collection.  These will be distributed 

by a school contact person.     

 

The research study has been reviewed and approved by the WCSU Institutional Review Board.  

If you have questions concerning the rights of the subjects involved in research studies, please 

contact the WCSU IRB Chair at irb@wcsu.edu and mention Protocol # 1912-20.  

 

This study is valid until August 27, 2020.  

 

Before proceeding, you agree to the following:   

-          I am a certified teacher for any grades between nine and twelve. 

 -         I have read and understand the above consent form and agree to participate in this study. 
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Appendix D 

Parent Opt Out Letter  

Traditional High School  
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Problem Solving Study Parent/Guardian Consent Form   

  

April 2019    
  

Dear Parent or Guardian:   

The purpose of this letter is to request permission to conduct a survey research study at 

New Fairfield High School in New Fairfield School District.  I am conducting this research as 

part of the Instructional Leadership doctoral program (EdD) at Western Connecticut State 

University in Danbury, CT.  The survey research will be used to investigate and compare the 

problem-solving confidence and problem-solving style of high school teachers and 11th and 

12th grade students in multiple high school settings.  This study can be used to improve the 

problem-solving approaches of students and teachers in the classroom.    

In order to successfully carry out this research, data collection will include administering 

three online surveys including a 2- item demographic, a 34-item survey called VIEW: An 

assessment of problem solving style, and a 35-item Problem Solving Inventory (PSI).  The time 

period for collection of data is anticipated to occur between April to May of 2019.  To ensure 

confidentiality, your student will use a random code to anonymously complete the online 

surveys.  Participation in the data collection will be completely voluntary and students will 

provide individual assent through digital signature at the beginning of the surveys, indicating that 

your son or daughter agrees to participate.  No individual data or results will be shared with the 

school or district; however, individuals may request their results on the VIEW and PSI from the 

researcher.  A report of the aggregated results will be available to you upon request.   

In order to thank students for their completed surveys, approximately 7 to 15 drawings 

for $5.00 gift cards to local food establishments will occur after data collection and be distributed 

by the school contact person.     

I am requesting your permission for your student to participate in my data collection 

during study hall or a free period, in which there will be no impact to instructional time.  My 

dissertation advisor is Dr. Marcia Delcourt and may be contacted at delcortm@wcsu.edu.  I am 

available at bolner@connect.wcsu.edu.    

If you would like your student to participate, no further action is required on your 

part.  If you would not like your student to participate, please sign the attached form and 

return it to Mr. Michael Clarke, Interim Principal as soon as possible.  Thank you.  
  

Sincerely,   

  
  

Donna J. Bolner    

Doctoral Student, Instructional Leadership    

Western Connecticut State University   

  

 

 

 

 
 

 

 

mailto:delcortm@wcsu.edu
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Appendix E 

Parent Opt Out Letter  

Technical High School  
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Problem Solving Study Parent/Guardian Consent Form   

  

October 2019    
  

Dear Parent or Guardian:   

The purpose of this letter is to request permission to conduct a survey research study 

at your student’s Technical High School in the Connecticut Technical Education and Career 

System.  I am conducting this research as part of the Instructional Leadership doctoral program 

(EdD) at Western Connecticut State University in Danbury, CT.  The survey research will be 

used to investigate and compare the problem-solving confidence and problem-solving style of 

high school teachers and 11th and 12th grade students in multiple high school settings.  This study 

can be used to improve the problem-solving approaches of students and teachers in the 

classroom.    

In order to successfully carry out this research, data collection will include administering 

three online surveys including a 2- item demographic, a 34-item survey called VIEW: An 

assessment of problem solving style, and a 35-item Problem Solving Inventory (PSI).  The 

collection of data is anticipated to occur on a date in September or October 2019.  To ensure 

confidentiality, your student will use a random code to anonymously complete the online 

surveys.  Participation in the data collection will be completely voluntary and students will 

provide individual assent through digital signature at the beginning of the surveys, indicating that 

your student agrees to participate.  No individual data or results will be shared with the school or 

district; however, individuals may request their results on the VIEW and PSI from the 

researcher.    

In order to thank students for their completed surveys, approximately 7 to 15 drawings 

for $5.00 gift cards to local food establishments will occur after data collection and be distributed 

by the school contact person.     

I am requesting your permission for your student to participate in my data collection 

during a non-instructional period, in which there will be no impact to instructional time.  My 

dissertation advisor is Dr. Marcia Delcourt and may be contacted at delcortm@wcsu.edu.  I am 

available at bolner@wcsu.edu.    

If you would like your student to participate, no further action is required on your 

part.  If you would not like your student to participate, please sign the attached form and 

return it to Name of facilitator, Title and Room # by Date.  Thank you.  
  

Sincerely,   

  
  

Donna J. Bolner    

Doctoral Student, Instructional Leadership    

Western Connecticut State University   

bolner@wcsu.edu  
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Appendix F 

Student Assent  
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Student Problem Solving Study Assent Form 

 

This research is being conducted by Donna J. Bolner, principal investigator from Western 

Connecticut State University.  This study will compare the problem-solving confidence and 

problem-solving style among students and teachers in multiple high school settings to better 

understand impact of environment on problem-solving.    

 

Participants for the study are high school students who have completed two English courses and 

half of the required credits towards graduation, typically known as juniors or seniors.  The study 

includes completing three online instruments, a 2-item demographic survey, a 34-item survey 

called VIEW: An assessment of problem solving style, and a 35-item Problem Solving Inventory 

(PSI).  The estimated time for completion of all three instruments is approximately 25 minutes.  

You may indicate on their assent form that you would like the results of the VIEW and PSI.  The 

principal investigator will arrange a session to explain participant results.    

 

If you agree to participate, you will create a code to use when you complete each survey.  Names 

of participating schools and districts will be coded to ensure confidentiality and results from the 

online surveys will only be accessible by a passcode to the principal investigator and her 

research advisor.    

 

Participation in this study is completely voluntary.  You may withdraw your participation at any 

time, for whatever reason.  A copy of this assent form is available for your records.  If you have 

any questions, you can contact my faculty supervisor Dr. Marcia Delcourt at 203-837-9121 

delcourtm@wcsu.edu or you may contact me, Donna J. Bolner, at 845-489-6464 or at 

bolner@wcsu.edu.     

 

In order to thank students for their completed surveys, approximately 7 to 15 drawings for $5.00 

gift cards to local food establishments will occur after data collection.  These will be distributed 

by the school contact person.    

 

The research study has been reviewed and approved by the WCSU Institutional Review Board.  

If you have questions concerning the rights of the subjects involved in research studies, please 

contact the WCSU IRB Chair at irb@wcsu.edu and mention Protocol # 1920-12.  

 

This study is valid until August 27, 2020.   

 

Before proceeding, you agree to the following:  

 

-          I am classified as a junior or senior.   

-          I have read and understand the above consent form and agree to participate in this study.  
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