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Abstract 

 
One area of education that many school leaders utilize to assist students at risk of 

dropping out of school is Career and Technical Education (CTE).  The hands-on learning 

and real-world connections that CTE offers are characteristics that are attractive to 

students who do not see the traditional values associated with a high school education.  In 

contrast to these strengths, some educators doubt the ability of CTE programs to prepare 

students for college to the same degree as a traditional high school program.  The purpose 

of this study was to determine the impact that CTE programs have on the achievement of 

at-risk students.  Preliminary Scholastic Aptitude Test (PSAT) and Texas Assessment of 

Knowledge and Skills (TAKS) scores of at-risk high school students (n = 1,161) from a 

large, suburban school district in Texas were examined to determine if a student’s level 

of involvement in a CTE program affected their achievement at both the minimum skill 

and college readiness levels.  A logistical regression was performed to determine the 

extent to which at-risk students’ level of CTE involvement was related to TAKS English 

Language Arts and Math scaled scores and to PSAT Critical Reading and Math scores.  

The results of this study indicated that the achievement levels of at-risk students on the 

measure of minimum skills were not statistically significantly different when analyzed by 

level of CTE involvement.  The achievement levels of at-risk students on the measure of 

college readiness levels, however, were statistically significantly lower for students with 

lower levels of CTE involvement.  As the level of CTE involvement increased, this 

difference disappeared.  The results of this study should encourage school leaders to re-
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examine CTE programs and to determine ways in which to merge the best aspects from 

academic and CTE courses together to increase achievement for all students.   
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Chapter 1 
Introduction 

Overview of the Study 

Career and technical education (CTE) plays a major part in the overall education of 

Americans.  According to the latest report to Congress, 14 million students participated in 

secondary and postsecondary career and technical education programs in the 2007-2008 

school year (Duncan, Dann-Messier, & Miller, 2010).  The federal government 

appropriates $1.1 billion per year to the states for the implementation and continuation of 

CTE programs in high schools and community colleges (U.S. Department of Education, 

2006).  The Association for Career and Technical Education (ACTE) stated that CTE 

“prepares both youth and adults for a wide range of careers and further educational 

opportunities.  These careers may require varying levels of education—including 

industry-recognized credentials, postsecondary certificates, and two- and four-year 

degrees” (“What is career and technical education,” 2010, p. 1).  The U.S. Department of 

Education (DOE) defined CTE in the 2006 Carl D. Perkins Career and Technical 

Education Act, Section 3(5) as: 

Organized educational activities that—(A) offer a sequence of courses 

that—(i) provides individuals with coherent and rigorous content aligned 

with challenging academic standards and relevant technical knowledge 

and skills needed to prepare for further education and careers in current or 

emerging professions; (ii) provides technical skill proficiency, an industry-

recognized credential, a certificate, or an associate degree; and (iii) may 

include prerequisite courses (other than a remedial course) that meet the 
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requirements of this subparagraph; and (B) include competency-based 

applied learning that contributes to the academic knowledge, higher-order 

reasoning and problem-solving skills, work attitudes, general 

employability skills, technical skills, occupation-specific skills, and 

knowledge of all aspects of an industry, including entrepreneurship, of an 

individual. 

Many administrators and counselors believe that the “relevant technical 

knowledge and skills” (U.S. Department of Education Carl D. Perkins Career and 

Technical Education Act of 2006, Section 3(5)) offered in CTE programs is ideal for at-

risk students (Flannery, Kopkowski, & Rosales, 2008).  A student is considered at-risk in 

the state of Texas if a student is identified as at risk of dropping out of school based on 13 

different state-defined criteria, which are listed in the definition of terms section of this 

study (“Glossary for the Academic Excellence Indicator System: 2009-2010 report,” 

2010).  Researchers (e.g., Weber & Sechler, 1987) have documented that at-risk students 

need low teacher-pupil ratios, connections to the real world, and a hands-on learning 

approach.  Career and Technical Education programs meet all of these needs, but before 

recommending CTE programs to a wide range of students one over-arching question 

remains: do CTE programs accomplish the ideal at-risk student goals of not only keeping 

students in school but also increasing student success to prepare students better for 

postsecondary opportunities?  Administrators and counselors must be able to know that 

when they encourage a student to employ CTE courses in their academic plan, that 

student will continue to have at least the same level of academic rigor that students in 

traditional academic courses possess.  Without this comparable level of academic rigor, 
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students could be significantly narrowing their range of postsecondary opportunities by 

choosing CTE programming. 

In this study, the level of academic achievement at the minimum skill level and at 

the college readiness level was determined for students in four levels of CTE 

involvement.  A large, suburban, Texas school district provided Exit Level Texas 

Assessment of Knowledge and Skills (TAKS) and Preliminary Scholastic Aptitude Test 

(PSAT) scores for this study.  These data were sorted into four stratified groups based on 

the Texas Education Agency’s (TEA) coding definitions for CTE involvement.  These 

data were analyzed by the researcher to determine the degree to which CTE involvement 

affects student achievement.  Using this knowledge, school administrators and counselors 

will be able to both plan academic programs that will ensure students receive the greatest 

chance for success and guide students to choose the program of study that will best fit 

their individual needs. 

Statement of the Problem 

The latest Texas dropout data show that the at-risk dropout rate, 4.1%, is about 

33% higher than the state average, 3.2%, and nearly three times the dropout rate of White 

students, 1.5% (Texas Education Agency, 2009).  Similarly, Exit Level TAKS scores for 

the 2010-2011 school year show that students considered to be at-risk scored 15 points 

below the state average and 7 points below the scores of students determined to be 

economically disadvantaged in the All Tests indicator (Texas Education Agency, 2011a).  

As these numbers demonstrate, at-risk students are struggling to finish high school 

successfully.  The ones who do complete high school, but graduate in the bottom 40 

percent of their class, have only a 33% college graduation rate when measured eight and 
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a half years after these students enter college (Nemko, 2008).  As an answer to this 

problem, more and more researchers have suggested that at-risk students who are 

involved in learning real-world skills tend to have the motivation to stay in school 

(Flannery et al., 2008).  Although programs such as CTE offer these real-world skills, 

very few studies are available in which the effects of these programs on the level of 

academic success have been determined. 

This objective of a higher level of academic success for students involved in CTE 

programs was introduced during the re-examination process initiated by A Nation at Risk 

(National Commission on Excellence in Education, 1983).  The new approach toward 

vocational education that came out of this process is based upon the idea that for students 

to be competitive in the global job market, educators must develop “cognitive abilities 

such as problem solving, critical thinking, and team skills” (Lewis & Cheng, 2006, p. 70) 

in their students.  High school students in the United States, in general, are struggling to 

develop those “cognitive abilities” (Lewis & Cheng, 2006, p. 70) that lead to academic 

success.  The National Center for Education Statistics (2011) reported that 36.2% of 

students entering college were required to take some form of remedial course.  This 

percentage was even higher for minorities, with 45.1% of African American students and 

43.3% of Hispanic students taking remedial courses (National Center for Education 

Statistics, 2011).  With this lack of college readiness among all high school graduates, 

questions arise regarding the preparedness of at-risk students involved in vocational 

programs.  Because of these questions, it is important to determine if the level of 

academic rigor in vocational programs is of sufficient quality to allow the students who 
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are products of this system an equal chance (at minimum) of continuing on to college or 

competing for a skilled job. 

Purpose of the Study 

The purpose of this study was to analyze the TAKS and PSAT scores of at-risk 

students in the four different levels of CTE involvement as defined by the Texas 

Education Agency’s Public Education Information Management System (PEIMS).  The 

influence of CTE in two areas was ascertained in this quantitative research study.  First, 

the extent to which differences are present in at-risk students’ level of CTE involvement 

and their level of success on an assessment of minimum skills (TAKS) were addressed.  

Second, the extent to which differences are present in at-risk students’ level of CTE 

involvement and their level of success on an assessment of college readiness (PSAT) 

were analyzed. 

Significance of the Study 

Many studies have been conducted over the course of the last two decades in 

which the effects of CTE on dropout prevention have been examined.  The constructivist 

theory of drawing academic connections to real world situations have been considered 

helpful in making school meaningful to some reluctant students (Plank, DeLuca, & 

Estacion, 2008).  Kulik (1998) documented in his meta-analysis that enrollment in CTE 

decreased the chances that students would drop out by about 6%.  At the same time, 

potential negative effects exist of placing students who are seemingly less scholastically 

able in a program that could easily turn in to tracking.  Sufficient rigor and academic 

content must be present in CTE programs to enable students involved in CTE to maintain 

choices for their future upon graduation.  At-risk students who graduate from high school 
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after following a designed CTE pathway should have an equal chance to attend technical 

school, junior college, or even a 4-year university as other high school graduates 

(Sampson Jr., Dozier, & Colvin, 2011).  Today’s labor market is increasingly demanding 

more education for entry-level positions for which a high school diploma will not suffice.  

Secondary schools should be morally obligated to give every one of its graduates the 

academic skills to become competitive in the labor market.  Glaesser (2006) stated the 

situation succinctly when he wrote: 

People with higher qualifications both from school and vocational or 

university courses are more likely to add to these qualifications by 

obtaining further training, whereas those who are already at a 

disadvantage, for instance because they only have the most basic school-

leaving certificate or because they have left secondary school without any 

certificate at all, often fail to acquire any vocational training whatsoever.  

This in turn leads to disadvantages in the labour market. (p. 84) 

Therefore, it is important that students who are advised to take CTE course 

pathways receive the schooling necessary for an acceptable level of college readiness 

(National Commission on Secondary Vocational Education, 1984). 

Through the results of this study, school leaders will be provided with insight into 

the academic effects of CTE programs.  Researchers have established that approximately 

one-third of students entering college need some sort of remediation or find that the 

courses they were required to take in high school do not align with the entrance standards 

of the college (Brand, 2003).  This result is, in part, due to at-risk students not receiving 
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guidance and information about post-secondary education and careers (Venezia, Kirst, & 

Antonio, 2003).   

School leaders’ decisions can have a positive effect on the achievement levels of 

students in their school (MacNeil, Prater, & Busch, 2009).  The insight gained from this 

study will help school leaders make specific decisions that can have a great impact of the 

achievement of their students.  Programming and curriculum decisions such as increasing 

the number of CTE courses offered, changing the type of CTE courses offered to those 

that have a curriculum rich in core curriculum skills such as expository writing, math and 

science, and communication decisions such as increasing community awareness of what 

CTE courses truly are and the benefits they provide students who become involved in 

them early in their high school career (Wonacott, 2000). 

Research Questions 

Research Question One: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 

Research Question Two: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Research Question Three: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 
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Research Question Four: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Research Question Five: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 

Research Question Six: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Definition of Terms 

• At-risk student: a student who is under 21 years of age and meets one of the following 

criteria as defined by TEA (“Glossary for the Academic Excellence Indicator System: 

2009-2010 report,” 2010) 

o was not advanced from one grade level to the next for one or more school 

years; 

o is in grades 7, 8, 9, 10, 11, or 12 and did not maintain an average equivalent to 

70 on a scale of 100 in two or more subjects in the foundation curriculum 

during a semester in the preceding or current school year or is not maintaining 

such an average in two or more subjects in the foundation curriculum in the 

current semester; 

o did not perform satisfactorily on an assessment instrument administered to the 

student under TEC Subchapter B, Chapter 39, and who has not in the previous 

or current school year subsequently performed on that instrument or another 
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appropriate instrument at a level equal to at least 110 percent of the level of 

satisfactory performance on that instrument; 

o is in prekindergarten, kindergarten or grades 1, 2, or 3 and did not perform 

satisfactorily on a readiness test or assessment instrument administered during 

the current school year; 

o is pregnant or is a parent; 

o has been placed in an alternative education program in accordance with §TEC 

37.006 during the preceding or current school year; 

o has been expelled in accordance with §TEC 37.007 during the preceding or 

current school year; 

o is currently on parole, probation, deferred prosecution, or other conditional 

release; 

o was previously reported through the PEIMS to have dropped out of school; 

o is a student of limited English proficiency, as defined by §TEC 29.052; 

o is in the custody or care of the Department of Protective and Regulatory 

Services or has, during the current school year, been referred to the 

department by a school official, officer of the juvenile court, or law 

enforcement official; 

o is homeless, as defined by 42 U.S.C. Section 11302 and its subsequent 

amendments; or 

o resided in the preceding school year or resides in the current school year in a 

residential placement facility in the district, including a detention facility, 
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substance abuse treatment facility, emergency shelter, psychiatric hospital, 

halfway house, or foster group home. 

• Career and Technical Education (CTE): as defined by the U.S. department of 

Education, CTE is: 

Organized educational activities that—(A) offer a sequence of courses 

that—(i) provides individuals with coherent and rigorous content aligned with 

challenging academic standards and relevant technical knowledge and skills 

needed to prepare for further education and careers in current or emerging 

professions; (ii) provides technical skill proficiency, an industry-recognized 

credential, a certificate, or an associate degree; and (iii) may include prerequisite 

courses (other than a remedial course) that meet the requirements of this 

subparagraph; and (B) include competency-based applied learning that contributes 

to the academic knowledge, higher-order reasoning and problem-solving skills, 

work attitudes, general employability skills, technical skills, occupation-specific 

skills, and knowledge of all aspects of an industry, including entrepreneurship, of 

an individual. (U.S. Department of Education, 2006)  

• Career and Technical Education Indicator codes: as defined by TEA (“PEIMS Data 

Standards 2012-2013,” 2011) 

o Code 0 - Not enrolled in a CTE course. 

o Code 1 – “A student in grades 9-12 who is taking a CTE course as of the fall 

snapshot date or completed a CTE course by the end of the school year, and 

the student’s 4-year plan of study does not outline a coherent sequence of 

courses in CTE.” 
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o Code 2 – “Participant In A Coherent Sequence Of Courses - A student in 

grades 9-12 who is enrolled in a sequential course of study, which develops 

occupational knowledge, skills, and competencies relating to a CTE program 

of study. The student must have a 4-year plan of study to take 2 or more CTE 

courses for 3 or more credits.” 

o Code 3 – “Participant In Tech Prep Program - A student in grades 9-12 who 

follows a state approved Tech Prep high school plan of study leading to 

postsecondary education and training. The student must have a 4-year 

secondary plan of study that includes a CTE coherent sequence of courses of 2 

or more CTE courses for 3 or more credits. The plan must provide at least one 

option for articulated and/or concurrent credit at the postsecondary level.” 

• Texas Assessment of Knowledge and Skills (TAKS): the assessment currently used 

within the State of Texas to measure student achievement in reading, writing, 

mathematics, science, and social studies. 

• Texas Essential Knowledge and Skills (TEKS): “the state (of Texas)-mandated 

curriculum that establishes what every student, from elementary through high school, 

should know and be able to do. TEKS was developed to comply with the Texas 

Education Code.” (Texas Education Agency, 2011b) 

Limitations 

This study was limited by: 

1. The population studied is made up of students in only one school district. 

2. Because only data on high school juniors were analyzed, the degree of CTE 

involvement of some students could have changed their senior year.  This 
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possibility would change the populations of each group, which would change 

the results. 

3. The lack of college enrollment data limited this study to college readiness.  

With actual post-secondary enrollment data, a more accurate analysis of 

college readiness levels could have been performed. 

4. The study was conducted over the course of one academic year.  The findings 

from a study that included multiple school years would have been more valid. 

5. In this study, data only students who were labeled as at-risk were analyzed.  

Many of these students also have other demographic characteristics that are 

not taken into account in this study.  Some of these characteristics include 

special education status, Limited English Proficiency (LEP) status, and ethnic 

background.   

6. The characteristics of the teachers were not taken into account.  Teacher 

information such as years of experience, performance evaluations, and highest 

degree attained could have implications on this study. 



 

 

Chapter 2 
Literature Review 

Introduction 

The purpose of this study was to compare the TAKS and PSAT scores of at-risk 

students in the four different levels of CTE involvement as defined by the Texas 

Education Agency’s Public Education Information Management System (PEIMS).  

Relationships in two areas were examined in this quantitative study.  First, a 

determination was made regarding the extent to which a relationship existed between an 

at-risk student’s level of CTE involvement and their level of success on an assessment of 

minimum skills (TAKS).  Second, a determination was made of the extent to which a 

relationship existed between a student’s level of CTE involvement and their level of 

college readiness as measured by the student’s PSAT scores.  Included in this review of 

the literature are discussions on the history of CTE, important legislation, philosophical 

underpinnings, constructivism, CTE programs in Europe, and a synthesis of related 

studies.  These discussions will establish a need for the current study and set a research 

framework. 

History of Career and Technical Education 

The United States was formed on a philosophy that an individual, through hard 

work, education, and self-made opportunity, could rise through the stratified layers of 

society and accomplish far more than his original position in life afforded.  In order to do 

this, many people who could not afford a traditional education relied on the learning of 

new skills.  This early colonial career education came in the form of apprenticeships.  
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The idea of apprenticeships started with ancient Egyptians when two stage apprenticeship 

programs for scribes were developed and has remained relatively unchanged in its 

methodology through the seventeenth century (Finch & Crunkilton, 1993; Miller, 1993).  

The apprenticeship system started to decline with industrialization.  The demand for 

mechanics and machine operators rose.  Workers could learn very specific tasks and find 

regular employment rather quickly without the necessity of learning an entire vocation 

(Barlow, 1976a; Wonacott, 2003). 

In the middle of the eighteenth century a new social class was emerging.  This 

middle class consisting of merchants and tradesmen wanted education that could be 

applied to their careers.  The education of the time was concentrated in the areas of 

religious and medical studies and the attributes of a Gentleman.  Private venture schools 

emerged in response to this demand.  These schools taught navigation, bookkeeping, 

horsemanship, and several languages such as Portuguese, Italian, and Spanish.  During 

this time, Benjamin Franklin developed a philosophy of education and described it in his 

book Proposals Relating to the Education of Youth in Pennsylvania, published in 1749.  

By 1751, an academy was opened following this philosophy that vocational and technical 

education occurring through apprenticeships should be studied, formalized, and taught to 

anyone wanting to learn these trades.  This school did not last long in this form and soon 

became an elitist school in the form of those in Europe (Barlow, 1976a).  Once this 

occurred, Franklin stopped participating and giving input into the school.  Johann 

Pestalozzi also developed a philosophy of free education for the masses that was based on 

hands-on experiences instead of rote memorization.  He believed that memorization did 

not result in learning; memorization was instead just a multitude of sounds and noises 
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strung together in a specific order.  Hands-on learning allowed for true learning of a 

concept because the student was able to experience it.  Pestalozzi established a school 

that was dedicated to the revolutionary idea of giving students a vocational education that 

would enhance the child’s learning of the traditional subjects of the time.  The 

occupational skills that the students would learn would allow them to make enough 

money to help support the school they were attending (Laubach & Smith, 2011).  

Although Pestalozzi’s school was unsuccessful, his ideas migrated to the U.S. in the early 

nineteenth century.  This migration of ideas occurred through articles about schools his 

followers established in Switzerland and France contained in one of the first educational 

journals… the American Annals in Education.  Pestalozzi’s ideas have permeated many 

aspects of education in America, influencing agricultural education in high schools even 

through the 1980’s (Phipps, 1980). 

After the United States was established and the Constitution was written, it 

became apparent that the federal government did not intend to establish a national system 

of education.  Education in the U.S. became a “concern of the federal government, a 

function of the State, and a responsibility of the local community” (Barlow, 1976a, p. 24).  

Some feared that industrialization was leading to workers that could no longer think for 

themselves, but were trained to perform a small number of actions in a factory.  Because 

of this, many individuals developed schools with the objective of holding on to the value 

of education within the new factory system.  These schools were geared mainly to 

teaching, in rural areas, the new science of farming, and in urban areas, mechanical and 

industrial education.  The Franklin Institute, founded in 1824 in Philadelphia and the 

Rensselaer Institute, founded in 1825 in Troy, New York are examples of this idea 
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(Barlow, 1976a).   

In the early 1850’s, Jonathon Baldwin Turner proposed that the federal 

government use revenue from the sale of land and build an industrial university in each 

state (Barlow, 1976b).  This proposal became the beginnings of the First Morrill Act of 

1862.  This act established funds through the transfer of ownership of land for the 

building of an agricultural and mechanical college in each state that would abide by the 

stipulations of the act (Finch & McGough, 1982). 

The first true trade schools emerged after the Civil War and were established to 

provide freed slaves with an opportunity for an education.  General Samuel Armstrong 

founded the Hampton Institute in 1868.  Armstrong’s philosophy of manual labor in 

education was threefold: moral strengthening of the will, a means to pay for an education, 

and a method of learning a trade for the support of the individual and his family after 

graduation (Barlow, 1976b).  One of Hampton’s most famous students was Booker T. 

Washington, who became the principal of the famous Tuskegee Institute.  Hampton and 

Tuskegee flourished for a time although a philosophical debate ensued about the type of 

education that African Americans should be encouraged to acquire.  On one side was 

Washington and others who believed that giving individuals in general and African 

Americans specifically, a skill and knowledge that would directly be applicable to 

employment was the most important objective of education.  The other side of the debate 

included W.E.B. Du Bois who “believed in the higher education of a Talented Tenth who 

through their knowledge of modern culture could guide the American Negro into a higher 

civilization” (Johnson & Watson, 2004, p. 69).  Sadly, neither one of these men were able 

to see their visions become reality. 
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The end of the nineteenth century and the beginning of the twentieth century 

brought about the biggest changes in the development of CTE.  Until this time, there had 

been no real change in curriculum in vocational education in the U.S.  In 1876, at the 

Philadelphia Centennial Exposition, Victor Della Vos, the Director of the Imperial 

Technical School of Moscow, revealed a new method of teaching industrial skills.  His 

method utilized hands-on classrooms, or shops, to formally teach the fundamentals of the 

period’s technical skills.  Many Americans were influenced by the Vos method including 

Calvin Woodward, who set up a similar shop system at Washington University in Saint 

Louis, and John Runkle of The Massachusetts Institute of Technology.  By 1900, many 

colleges, high schools, and even elementary schools had built shops and had developed a 

skills component to their curriculum.  The curriculum and the instruction components 

were almost an afterthought at most of these schools and no plan or objective was 

implemented for the material.  Because students could not apply their training toward any 

particular vocation, detractors started questioning the economic and educational worth of 

the programs (Finch & Crunkilton, 1993).   

During this same time a different aspect of vocational education was coming into 

existence.  This different focus was the aspect of vocational counseling.  Although Frank 

Parsons is credited with the founding of this discipline, a man named Lysander Richards 

wrote a book titled Vocophy, The New Profession: A System Enabling A Person to Name 

the Calling or Vocation One is Best Suited to Follow (Zytowski, 2001).  This book was 

before its time and the profession of Vocophy failed to take hold.  Parsons, a member of 

the Progressive Movement, headed the Breadwinner’s Institute in Boston.  This institute 

was what could be described today as a community college, offering courses in the 
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evenings and on weekends.  Though none of these courses were vocational in nature, the 

times the classes were offered allowed middle class professionals a chance to further their 

education while working full time.  Through his connections with the Breadwinner’s 

Institute, Parsons was able to gain support of his vision of systematic vocational 

guidance.  In 1908, Parsons opened the Vocation Bureau, offering free vocational 

counseling to any who applied (Zytowski, 2001). 

In addition to the efforts of Parsons and the Progressive Movement in the area of 

vocational counseling, Massachusetts citizens also examined the vocational education 

systems of the times and found many concerns.  Due to the criticisms and concerns of the 

vocational system, in 1905, Massachusetts Governor William Douglas ordered a 

commission to investigate industrial education.  With the help of David Snedden, 

Commissioner of Education for Massachusetts, this commission investigated how much 

student and industry needs were being met within the current system, and gave 

recommendations for any new methods.  The committee’s conclusions paved the way for 

the biggest change in vocational education in the U.S., the Smith-Hughes Act of 1917 

(Wonacott, 2003). 

The Douglas Commission, as it became known, established that the value of 14-

15 year old children to the workforce was very small compared to the value of a child 

two years older that had received industrial training.  The training did not add to the 

child’s productivity as much as simply being more mature.  This lack of training ended 

up costing employer’s due to their need to retrain the workers.  The commission further 

determined that if workers possessed a moderate degree of intelligence in their field, that 

the employer would be able to expand their company to the point of becoming a world 
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leader (Barlow, 1976c). 

This report spurred a group of businessmen to create the National Society for the 

Promotion of Industrial Education late in 1906.  The society’s objective was to bring 

attention to the need for vocational education in the U.S.  The society managed to get a 

bill introduced in Congress in 1907, but it failed to come to a vote.  In 1909, the 

American Federation of Labor (AFL), learning of the Douglas Commission’s findings 

and the efforts of the National Society for the Promotion of Industrial Education, formed 

a committee to investigate vocational education and found that an educational system 

must be established to replace the apprenticeship system if the United States wanted to 

continue to keep its place in the industrial world (Calhoun & Finch, 1982). 

With the help of the powerful AFL lobby, in 1914, Congress authorized the 

President to appoint a committee to examine federal aid for national industrial education.  

This commission became aware of an urgent need for vocational education.  It 

recommended that funds should be made available for teacher training, payment of 

teacher and supervisor salaries, and the formation of a federal board to study vocational 

education.  It also recommended that the schools to be funded should be below college 

level (Barlow, 1976c). 

Vocational education officially became a federally sponsored program with the 

passing of the Smith-Hughes Act of 1917.  The Smith-Hughes Act was sponsored by two 

congressmen from Georgia, Senator Hoke Smith and Representative Dudley Hughes.  It 

appropriated funds of $1.6 million for salaries of teachers, supervisors, and directors in 

rural areas and matching funds for salaries of teachers, supervisors, and directors in urban 

areas.  This amount increased to a maximum of $7.1 million annually in 1926 (Barlow, 
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1976d).  The amounts of these funds that would go to each state were to be based on 

ratios of state rural populations to the total rural population of the U.S.  This legislation 

not only gave funds to states to assist local programs, but also set national standards that 

had to be met in order for states to keep their funding (Calhoun & Finch, 1982; Wonacott, 

2003). 

Important CTE Legislation 

Although there were imperfections in the vocational education system of the time, 

more students than ever were being educated and they were staying in school longer.  The 

federal government continued to create new laws increasing and re-appropriating funding 

for vocational education.  Between the years 1918 and 1977 a total of 20 pieces of federal 

legislation were passed in support of vocational education (Finch & McGough, 1982).  

One act in particular, the Vocational Education Act of 1963, showed that the federal 

government was totally committed to vocational education.  It was “designed to provide 

all persons with ready access to vocational training or retraining in areas for which they 

were suited and for which there would be employment opportunities” (Calhoun & Finch, 

1982, p. 37).  In this act, Congress recognized that they were not the best entity to be a 

decision maker in the area of the careers to be included in the funding packages.  Because 

of this recognition, the act included funding for any occupation that was not either a 

professional degree or an occupation for which a bachelor’s degree was required.  

Inferred from this act was that any associate’s degree or other certificate-based 

occupation would be eligible for funding.  The act also stated that no federal employee 

could wield control over the curriculum, instruction, or personnel of any education 

program or school receiving these funds.  This allowed high schools, school districts, and 
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junior and community colleges the freedom they needed to develop localized programs 

that would meet the needs of their students.  The original funds for this act were $60 

million, but increased to $225 million in 1967 (Calhoun & Finch, 1982). 

The Carl D. Perkins Act 

The Vocational Education Act of 1963 and its subsequent amendments in 1968 

and 1976 laid the groundwork for CTE as we know it today (Friedel, 2011).  Throughout 

the late 1960’s and early 1970’s more than a dozen additional pieces of legislation were 

passed that had a bearing on CTE, but none of them substantially changed the CTE 

system.  The next act of particular significance was the Carl D. Perkins Vocational 

Education Act of 1984.  The purpose of the Perkins Act was to expand and improve upon 

the current vocational education programs, and mold them into a program that would be 

able to provide workers skilled in modern techniques.  These techniques could bring the 

country’s labor abilities into alignment with the level of skill necessary to build the 

infrastructures and machinery of the future (Scott & Sarkees-Wircenski, 2004).  This act 

was written with the goal of increasing the inclusion of under-represented populations in 

CTE classrooms.  Those populations included females, students with limited English 

proficiency, and students with disabilities.  The Perkins Act also encouraged the upgrade 

and modernization of equipment by allowing for funds to be set aside for this purpose 

(Friedel, 2011; Wonacott, 2003).  

Although the Perkins Act assisted CTE programs across the United States, there 

were many people who thought that CTE had gotten away from the concepts espoused by 

Dewey and other educational thinkers of the early twentieth century.  These individuals 

and groups believed that CTE in America “prepares students only for work after high 
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school, and its students are mostly male, too often minorities, academically backward, 

and destined for dead-end jobs” (Gray, 2004, p. 129).  One such man was Texas 

billionaire H. Ross Perot.  Perot was the head of the Select Committee on Public 

Education (SCOPE) that gave funding and legislative recommendations for the state of 

Texas.  Citing anecdotal evidence and using catch phrases such as “training for 

unemployment,” SCOPE did not recommend that CTE continue to be funded (Texas 

School Finance Policy Research Project, 1985).  As a compromise, House Bill 72 issued 

new funding formulas that significantly affected the ability of local school districts to 

maintain CTE programs at the levels that were previously enjoyed.  Although this debate 

hindered the typical growth and development of CTE in Texas, it brought much-needed 

attention to bear on this program.  The accountability and funding measures set in place 

caused a shake-up of the CTE system in Texas and eventually resulted in better course 

offerings, better curriculum, and a more relevant program (Texas School Finance Policy 

Research Project, 1985). 

The 1990 reauthorization of the Perkins Act, the Carl D. Perkins Vocational and 

Applied Technology Act (Perkins II), reflected the fear of the time that the United States 

was beginning to slip from its’ position as world leader in technology (Friedel, 2011) .  In 

reaction to this, Perkins II represented “the most dramatic shift in vocational education 

policy since the inception of federal funding to secondary education because the 

emphasis was placed on academics, as well as occupational skill development" 

(Threeton, 2007, p. 69).  The subsequent versions of the Perkins Act: the 1998 Carl D. 

Perkins Vocational and Technical Education Act (Perkins III) and the 2006 Carl D. 

Perkins Career and Technical Education Act (Perkins IV), have moved even further to 
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promote the use of CTE coursework for postsecondary education opportunities.  These 

acts introduced and expanded a system of high school and college partnerships entitled 

Tech Prep (Wonacott, 2003). 

The Tech Prep system developed a curriculum whereby the certain courses taken 

in the last two years of high school could be used for either dual credit or articulated 

credit opportunities and combined with two years of college to lead to an Associate of 

Applied Science degree (Friedel, 2011).  Tech Prep is a true integration of rigorous 

academic coursework within a workforce preparation program. 

With the advent of Tech Prep and more recently the requirements of Perkins IV, 

CTE has finally come full circle.  The educational philosophies of Johann Pestalozzi, 

Benjamin Franklin, and John Dewey all described systems in which a student would find 

not only rigor but relevance in their education.  Today, more than ever before, schools are 

providing relevance for all students through early postsecondary programs such as 

Advanced Placement, Early College High School Initiative, and Tech Prep.  Due to the 

No Child Left Behind Act (NCLB) and measures like it, the last decade has also seen an 

increase in rigor in secondary content areas.  With continued efforts from educational 

reformers Dewey’s educational democracy is becoming a reality (Wonacott, 2003). 

Philosophical Underpinnings 

The approval of the Smith-Hughes Act of 1917 transformed technical education 

in the United States.  With this massive piece of legislation, a new line of educational 

thought was introduced.  Developed by David Snedden and Charles Prosser, this new 

doctrine, best termed social efficiency, had enduring effects on the technical education 

field for decades (Camp, 1983).  According to Doolittle and Camp (1999), social 
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efficiency was based on six main theories.  The first was the sociologist theory of 

socioeconomic stratification, or the belief that society was organized into classes.  These 

classes were the inevitable result of the advent of modern society.  The second theory was 

probable destiny, or the belief that the social classes previously discussed were very 

stable, with little or no possibility of movement between them.  The third theory, 

psychometrics, and the fourth, social control, worked together to profess that testing 

could determine a person’s future role in the workforce accurately, and that this 

determination should be adhered to by a society’s citizens in order for the society as a 

whole to maintain and even prosper itself.  The fifth theory was Snedden and Prossler’s 

own pedagogical theory for vocational education.  Based on vocational education studies 

of the time, including Shaw’s study of the Hampton Institute, the two held that vocational 

education should be highly organized, process driven, and hands-on.  The last theory was 

Behaviorism, or the theory that making links between a set of stimuli and responses led to 

learning, was also used to bolster the idea of a rigid, checklist-driven classroom for 

vocational studies.   

Using these six theories as a foundation, Snedden formulated that in order for 

vocational education to be considered successful, it must result in the increased efficiency 

and productive capacity of the workforce (Braundy, 2004).  Social efficiency did not only 

support social stratification, but also clearly defined gender roles.  Rury, as referenced in 

Baundy (2004), noted that Snedden believed that girls should be educated differently than 

boys.  A girl’s education would have an emphasis on courses (such as home economics) 

that would more closely mirror her role in society.   

One of the biggest opponents of social efficiency was John Dewey.  Dewey in 
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particular has been called one of the biggest proponents of technical education.  In his 

book, The Schools of Tomorrow (Dewey & Dewey, 1915), Dewey stated his philosophy 

of vocational education: 

Unless the mass of workers are to be blind cogs and pinions in the 

apparatus they employ, they must have some understanding of the 

physical and social facts behind and ahead of the material and appliances 

with which they are dealing ...What is wanted is that pupils shall form the 

habit of connecting the limited information they acquire with the activities 

of life, and gain ability to connect a limited sphere of human activity with 

the scientific principles upon which its successful conduct depends. (pp. 

246-247) 

 
Dewey’s works however were sometimes used by industry to support a 

philosophy of vocational education of which Dewey, in fact, disagreed.  This quote 

would make it seem that Dewey was in favor of the Smith-Hughes Act.  Although Dewey 

agreed that a student should receive a vocational education, his pragmatic philosophies 

drove him to reject the Smith-Hughes Act as a good educational practice.  Dewey thought 

that a child’s entire education should be within a vocational context.  The purpose of 

vocational education should not be to make a worker that would simply be more efficient, 

but to give each individual more control over his/her own economic situation, thereby 

creating a more democratic society (Amioka, 1982).  Other pragmatics such as James, 

Bode, and Kilpatrick also believed that education should not be held hostage by an elite 

group, but that everyone should have an education which should be based on scientific 

methodology.  Liberal arts education had led to snobbery for those persons who 
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performed manual labor and the pragmatists rejected this idea.  The pragmatists believed 

that everyone should know not only how to do a job, but what place that job had in the 

advancement of society (Calhoun & Finch, 1982).  By dividing academic and vocational 

curriculums as many liberal arts proponents suggested, children could be placed on 

tracks.  This would undermine a true democracy by giving others the power to determine 

a student’s career and thus his societal position at an early age.  This would lead to a 

more stratified society (Braundy, 2004).  Dewey (1916) expressed it this way: 

I object to regarding as vocational education any training which does not 

have as its supreme regard the development of such intelligent initiative, 

ingenuity and executive capacity as shall make workers, as far as may be, 

the masters of their own industrial fate… I am utterly opposed to giving 

the power of social predestination, by means of narrow trade-training, to 

any group of fallible men no matter how well-intentioned they may be. (p. 

42) 

The 1967 Advisory Council on Vocational Education, in agreement with Dewey, 

established that vocational education should not be a separate part of education, but rather 

the objective of all education, and should be a core piece of everyone’s educational life 

(Calhoun & Finch, 1982). 

Although Dewey’s thoughts on vocational education are more in line with late 

twentieth and early twenty-first century thought on vocational education, Snedden and 

Prosser’s beliefs were adopted by that era’s mainstream educational community.  This 

resulted in the establishment of courses and programs following the social efficiency 

doctrine.  As other aspects of education transformed over the years, career and technical 
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education has doggedly clung to the tenets of the past.  This should not be blamed 

entirely on educators resistant to change.  Doolittle and Camp (1999) stated “Indeed, the 

single most pressing impediment to fundamental theoretical change in career and 

technical education has been the requirement that the profession provide trained workers 

for occupations based on definable worker competency lists and to document the success 

of those workers through placement followup and reporting” (p. 5).  As the world has 

continued to evolve and develop new technologies, skills, and even new occupations, 

career and technical education must also evolve.  No longer can the learning of a specific 

set of skills be the objective of career and technical education.  Students must be taught 

how to construct their own knowledge from an ever-changing repository of information. 

Constructivism 

Constructivism is based on the theory that a person constructs knowledge from 

their own experiences.  The leading constructivist theorist of the time is Ernst Von 

Glasersfeld.  Von Glasersfeld described the three tenets of constructivism as (a) 

knowledge is created by the active thinking of the learner, (b) this knowledge is 

influenced by a person’s experiences, and (c) the validity of the knowledge created will 

vary depending upon the learner’s representation (Fosnot, 1996).  Constructivism can be 

divided into three main categories that follow a continuum: cognitive constructivism, 

social constructivism, and radical constructivism (Doolittle & Camp, 1999).  On one end 

of the continuum is cognitive constructivism.  Cognitive constructivism focuses on the 

first two tenets of constructivism, and describes learning as the transfer of a finite amount 

of knowledge of reality from teacher to learner (Fosnot, 1996).  On the other end of the 

continuum is radical constructivism, which focuses on all three constructivist tenets.  
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Radical constructivism holds that learning can be described as the individual’s 

construction of their own reality based on their experiences and the knowledge the 

teacher has attempted to transfer (Schmidt, 2010).  In the middle of the continuum is 

social constructivism that holds that truth is not transferred from one person to another 

and is not developed independently in the mind of every individual, but is developed by 

an interaction between people and their perceptions of the knowable portion of reality to 

form true knowledge (Doolittle & Camp, 1999). 

Theory, however, cannot affect change without it being put to use, and educators 

have translated constructivist theory into pedagogical practices.  Doolittle and Camp 

(1999) described eight pedagogical practices that have risen from constructivism.  The 

first two practices apply to the general learning process: learning should be based in real-

world environments and learning should occur through social input.  The next pair of 

practices addresses the teaching of content and skills: content and skills should be 

relevant and they should be learned using the backdrop of prior experiences.  The third 

pair of practices addresses pacing: formative assessments should be used to determine 

future lessons and learning should be student-paced and student-centered.  The last pair 

of practices focus on teachers: teachers should use guided discovery as the primary 

means of instruction and teachers should present the material in multiple ways.  The 

application of these eight practices allow students to connect new information to their 

current view of the world, negotiate meaning with other persons, and construct new 

knowledge based on their own understanding. 

After studying constructivist thought in pedagogical action, it seems to be a very 

appealing theory with which to construct a conceptual framework.  Before doing so, it is 
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appropriate to focus briefly on the problems with constructivism.  Wheelahan (2009) 

argued that constructivism “cannot distinguish between knowledge of objects and objects 

of knowledge” (p. 238).  More simply put, physical objects do not change their 

characteristics based on our socially constructed knowledge of that object.  At some 

point, the unvarying truth about an object must be transferred to the student in such a way 

that the student’s knowledge exactly matches the knowledge given.  Only then can new 

knowledge be constructed about the functionality of the object.  Wheelahan (2009) also 

argued that in order for a student to gain full knowledge necessary for a workplace, not 

all knowledge can be gained in the workplace.  Some of the knowledge must be gained in 

the study of the theoretical.  Schmidt (2010) argued that constructivism does not consider 

emotions and body language but places its focus on cognition instead.  Schmidt further 

noted that the concept of construction itself is never fully defined.  He contended that no 

criteria were ever developed to measure if the construction of knowledge actually occurs.   

Even though problems exist with constructivism, it should not be discounted as a 

theory for career and technical education.  In fact, several viable conceptual frameworks 

have been developed for career and technical education using constructivism as the base 

theory.  Rojewski (2002) used constructivist tenets and considered the new global 

economy when developing a conceptual framework that would relegate career and 

technical education in the secondary setting to a position of preparation for postsecondary 

workforce training.  In this model, the role of secondary career and technical education 

would be to increase higher level thinking in the curricula, help students explore broad 

career options, and aid students in choosing specific career pathways that they would 



    30 

 

study in the postsecondary setting.  Figure 1 represents Rojewski’s conceptual framework 

for career and technical education. 

 

Figure 2-1. Rojewski’s Conceptual Framework. 

Note: Rojewski’s conceptual framework shows how the major components of 

career and technical education are driven by philosophy and are influenced by outside 

forces.  Adapted from “Preparing the Workforce of Tomorrow: A Conceptual Framework 

for Career and Technical Education.” By J.W. Rojewski, 2002, Journal of Vocational 

Education Research, 27(1), p. 18.  Reprinted with permission. 

Doolittle and Camp (1999) developed a conceptual framework based on five 

central concepts: 

1. “The understanding of the student should be of paramount importance and 

should drive instruction. 
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2. Students should have a rough understanding of the current level of 

knowledge and skills. 

3. Students must be able to adapt to the climate of ever-changing career and 

technical knowledge and skills. 

4. The variations of students’ knowledge and skills should be valued by the 

teacher. 

5. The end objective of career and technical education is an “occupationally 

self-regulated, self-mediated, and self-aware individual.” (p. 16) 

Although the rate and sequence of the framework of Doolittle and Camp was 

more traditional than Rojewski, both frameworks demonstrate the acceptance of the idea 

of a fast-paced and changing workplace as the environment for which to prepare the 

workforce of tomorrow. 

Related Studies 

Studies Related to Perceptions of CTE Programs 

The debate over the efficacy of career and technical education programs has 

persisted for decades.  Throughout this debate, the perceptions of CTE programs have 

varied widely from that of a tracked program designed to keep certain portions of the 

population in the position of lowly worker, to that of the bridge that will allow education 

and business to finally mesh.  As we examine the CTE program and its effects on at-risk 

achievement, it is important to understand the stakeholders’ current perceptions and how 

those perceptions translate into action.  If decision-makers do not have accurate 

perceptions of the program, then the policy created will certainly have negative effects.  
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This subsection of chapter 2 presents a review of various studies related to perceptions of 

CTE programs and the facts related to those perceptions. 

Rehm (2008) analyzed the perceptions of CTE teachers regarding difficulties, 

rewards, and useful instructional strategies in diverse classrooms.  The study was 

conducted in part because of Rehm’s realization that CTE classrooms are diverse, and yet 

CTE teachers in Florida were mostly White.  Because concepts of work and careers can 

have different meanings across cultures, Rehm believed that the high level of diversity of 

the CTE classrooms could cause some problems. Teachers of industrial education, 

business technology, and family and consumer sciences were randomly selected from 

counties with more than 50% minority school enrollment.  The teachers were asked to 

complete a survey that addressed four research questions.  The first research question 

dealt with the extent that CTE teachers perceived their diverse classrooms as difficult or 

rewarding.  The second research question dealt with the difficulty of maintaining high 

levels of rigor.  The third research question investigated whether or not the teachers 

believed that their classroom diversity contributed towards creativity and success or 

frustration and stress.  The last research question was open-ended and asked teachers to 

describe their challenges, rewards, and useful strategies.  The responses to this survey 

suggested that teachers generally celebrated diversity in their classroom.  The biggest 

frustration was the language barrier (Rehm, 2008).  Losing the ability to communicate 

effectively with their students was perceived as the most difficult aspect of teaching a 

diverse class.  Teachers did, however, observed that when a sense of community was 

built and nurtured, even students with a language barrier had a better chance to be 

successful. 
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Gentry, Peters, and Mann (2007) analyzed the CTE experiences of students 

deemed talented in their area of study and the perceptions of general students and 

compared how the students’ perceptions differed from their perceptions of traditional 

courses.  From interviews with students, four themes emerged: student autonomy, caring 

teachers, peers with similar interests, and relevancy and application of content.  All of the 

students interviewed said positive things along the four thematic areas about their CTE 

courses.  The responses to the traditional courses were mixed (Gentry et al., 2007) 

suggested that traditional classrooms and schools could learn from this feedback and 

consider implementing strategies to help make traditional school a more positive 

environment.  These suggestions included, giving students more choices, hiring teachers 

who have experience in the world of business, hands-on learning, and students being 

treated as adults. 

Another study regarding the perceptions of CTE students was conducted by 

Ausburn and Brown (2006).  These authors attempted to isolate instructional preferences 

and learning strategies commonly used by CTE students in an attempt to help improve 

teacher efficacy.  Ausburn and Brown (2006) used the instrument titled Assessing the 

Learning Strategies of Adults (ATLAS) for the research.  The ATLAS test categorizes 

learners into one of three categories: navigator, problem solver, or engager.  Navigators 

enjoy clear instructions and deadlines.  Problem solvers learn better when given time on 

their own to work through numerous possible answers to arrive at the choice they view is 

best.  Engagers are the only group that is identified as emotional learners.  Engagers want 

to work together and need a caring environment to learn.  The population of CTE 

students had a much higher percentage of engagers than was expected.  The same 
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population of students was then interviewed and some trends emerged.  Hands-on 

learning, active learning, meaningful projects, and a nurturing environment were 

recommended by the researchers as strategies to use to reach the CTE student (Ausburn 

& Brown, 2006). 

Hagen (2010) studied a high school in Logansport, Indiana where the school 

administration implemented a mandatory CTE requirement for all of their students.  

Quantitatively, no effect on attendance or achievement was present for students who were 

required to take CTE classes and students who were not.  Although CTE classes did not 

have a positive effect on the measured variables, CTE courses did not have a negative 

effect either.  These results indicate that students wishing to follow a CTE program of 

study will have as much educational value added to them as their counterparts taking an 

all-academic program of study.  Through the qualitative portion of this study, student 

perceptions were determined to be positive.  Trends that became apparent after the 

student survey included: the belief that CTE courses would help them in life and college, 

students wanted to keep the mandatory CTE requirement, they wanted to take more CTE 

courses in high school, and they believed that the project-based instruction they received 

in CTE courses gave them the confidence in life (Hagen, 2010). 

Kershner (2008) performed a qualitative study of a high-performing urban high 

school in California that had a CTE curriculum.  The population of the school was over 

90% Hispanic, over 70% English Language Learners, and 85% socioeconomically 

disadvantaged (Kershner, 2008).  Despite these numbers, the high school (Academy 

High) was very successful as measured by state accountability standards.  Students at 

Academy High raised their standardized test scores 200 points in a 5-year period, which 
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scored four deciles above similar schools in California (Kershner, 2008).  Trends 

emerging from her interviews pointed to four factors that Kershner described as being 

instrumental to the school’s success: the original vision, the use of technology as a tool, 

career preparation, and the culture of collegiality (Kershner, 2008).  The school’s culture 

of collaboration, aided by project-based work in CTE classes, facilitated emotional 

engagement in the school.  This engagement allowed teachers to reach students and help 

create the culture of learning that was prevalent. 

Examining the previous studies seems to indicate that teachers and students have 

positive perceptions of CTE courses.  However, some educational policymakers believe 

the CTE curriculum is a detriment; that all students should go to college, and therefore 

CTE programs are counterintuitive to the goals of the U.S. Department of Education and 

No Child Left Behind (NCLB) (Gray, 2004).  Some stereotypes of CTE seem to remain 

in the minds of people involved in education, yet removed from elementary and 

secondary contact.  Some of these CTE stereotypes are: students are mostly male and 

minority, the training is outdated, it prepares students only for postsecondary work at 

menial jobs, and it conflicts with the academic rigor currently associated with core 

coursework (Gray, 2004; Cavanagh, 2005; Plank et al., 2008). 

Plank (2001) and Plank, DeLuca, and Estacion (2008) did much to dispel some of 

these stereotypes in the two studies published regarding the effects of CTE classes on 

high school dropout rates.  Plank and his colleagues documented that after controlling for 

other variables, dropout risk was lowest when CTE coursework was combined with 

academic courses in a 1:2 ratio.  Plank et al (2008) surmised that the CTE courses gave 
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disillusioned students the relevancy they needed to connect their academic studies to their 

own career goals and educational needs. 

In summary, perceptions of CTE in the United States have been slow to change 

for people that grew up in a time when CTE was a place to send the unwanted and 

unmotivated.  Students, teachers, and administrators who have experienced the changes 

taking place in CTE look upon the new CTE programs with a belief that these programs 

can help students ready themselves for any kind of postsecondary choice, from college to 

the workforce.  Advocates for CTE programs must continue to educate citizens removed 

from the educational process to help them understand that changes have been made and 

the programs of today are of a benefit to all students.  

CTE Studies Related to Student Achievement in a Secondary Setting 

In this subsection of the review of literature, studies in which the effects of CTE 

on student achievement were examined are summarized and critically analyzed.  It is 

important that students not only perceive CTE programs in a positive way, but also that, 

at the minimum, CTE program directors can offer assurances that the same level of 

student achievement present in academic programs exist in their programs as well.  

Student achievement can be measured in a variety of ways, and the following studies 

were chosen in part for their different methods of defining student achievement. 

Orozco (2010) analyzed data on students in a CTE program of study developed by 

Achieve Texas titled CTE – 16 Career Pathways, versus traditional students.  The CTE – 

16 Career Pathways system was developed at the district level, and all students involved 

in CTE coursework in that district were a part of this program.  She compared the two 

groups using Exit Level Math and English TAKS scale scores and the students’ level of 
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engagement through the use of the High School Survey of Student Engagement (HSSSE).  

The TAKS scores of students in CTE – 16 Career Pathways in this study were 

statistically significantly higher than those students not in the program (Orozco, 2010).  

Because more than 50% of the students in the school were Hispanic, Orozco also 

examined Hispanic student test scores, both in CTE – 16 Career Pathways and in 

traditional programs of study.  The TAKS scores of Hispanic students in CTE – 16 

Career Pathways were statistically significantly higher than the TAKS scores of Hispanic 

students who were not enrolled in CTE (Orozco, 2010).  The HSSSE survey responses 

indicated that students enrolled in the CTE curriculum were more engaged and had 

developed more technical skills.  Due to the small number of non-CTE respondents, 

generalizations could not be made.  Evidence provided in the Orozco (2010) investigation 

may be interpreted to mean that with the application of a specific programming method, 

students in CTE programs can outperform their peers. 

Several investigations have been conducted in the last decade in which the 

mathematics achievement of CTE students has been addressed.  In 2007, the National 

Research Center for Career and Technical Education (NRCCTE) published the results of 

an experiment in which a mathematics-enhanced CTE curriculum was given to classes of 

volunteer teachers throughout the nation.  The math-enhancement or Math-in-CTE Model 

developed for this study included seven elements including the use of CTE-related and 

contextual math examples and ending in a formal assessment (Stone III, Alfeld, Pearson, 

Lewis, & Jensen, 2007).  Math enhancement lessons were developed individually by each 

CTE teacher in conjunction with a math teacher on their campus.  Three different math 

assessments were used: (a) the TerraNova, which tests traditional math achievement; (b) 
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the Accuplacer, which is used for college entrance; and (c) the WorkKeys, a workforce-

level math assessment that focuses on remedial-type math questions (Stone III et al., 

2007).  Students in the Math-in-CTE Model scored statistically significantly higher than 

their peers on the TerraNova and AccuPlacer, whereas both groups scored very high on 

the WorkKeys instrument.  At the same time, students in the experimental group did not 

lose any technical knowledge as compared with the control group. 

Yost (2011) similarly examined the effects of integrating math into the CTE 

classroom.  The intention of the study was to determine if giving students the opportunity 

to apply math in a practical manner to solve real world problems encountered in their 

daily lives would increase math achievement.  Statistically significant increases were 

revealed in two of the three areas of mathematics assessed: concepts and 

communications, and operations and computations (Yost, 2011).  The lack of statistically 

significant increases in the third area, processes and applications, was attributed to the 

shortened length of time the treatment was applied (Yost, 2011). 

Wu and Greenan (2003) conducted an investigation of CTE students in a career 

center in Indiana in which a math intervention was given at the beginning of the CTE 

class.  The Generalizable Mathematics Skills Instructional Intervention (GMSI), applied 

in a pretest-posttest experimental and control group design, consisted of 22 lessons each 

15 minutes in duration focusing on three sub-skills: whole numbers, fractions, and 

decimals.  Students who received the GMSI scored statistically significantly higher than 

the students who did not receive the treatment (Wu & Greenan, 2003).  In a qualitative 

follow-up, students and teachers perceived the intervention as being positive (Wu & 

Greenan, 2003). 
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Dyer, Reed, and Berry (2006) compared Algebra I and Geometry End-of-Course 

scores of Virginia students taking illustration and design technology courses with the 

scores of students in general academic courses.  Students in the illustration and design 

technology course had statistically significant higher scores than did students who were 

not in the illustration and design technology course (Dyer et al., 2006).  Further analysis 

indicated that students that failed their mathematics End-of-Course exam the first time, 

and then took the illustration and design technology course did not have significantly 

higher scores than other students who had also previously failed their mathematics End-

of-Course exam (Dyer et al., 2006). 

Several recent studies have been conducted on CTE students and college 

readiness.  Mulcahy (2007) compared the ACT scores of CTE and non-CTE students in 

Arizona.  He reported no statistically significant differences in ACT scores between the 

two groups.  This finding is important because it indicates that students taking CTE 

coursework graduate with the same level of college readiness as students taking a 

traditional academic course-load.  Haniford (2008) conducted a study of 1,000 students in 

Boulder, Colorado in which she compared the ACT scores and GPAs of CTE students to 

the ACT scores and GPAs of students enrolled in college preparatory programs and 

general academic students.  Statistically significant relationships were revealed between 

CTE course-type and their ACT scores.  As students enrolled in CTE courses, their ACT 

scores were higher.  In contrast, the ACT scores of students in college preparatory 

courses did not have the same relationship (Haniford, 2008).  Along with analyzing ACT 

scores and GPAs, Haniford also administered a survey and conducted classroom 

observations.  She documented that CTE teachers more often related their lessons to real-
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life events and taught real-life problem-solving strategies in their classrooms whereas 

teachers of college preparatory classes generally did not demonstrate these teaching 

strategies (Haniford, 2008). 

Bock (2008) examined attributes of CTE teachers in Mississippi to determine if 

the extent to which teacher attributes had an effect on student achievement.  Teachers 

who were National Board Certified had the most impact on student achievement.  Other 

attributes that contributed to student achievement were somewhat surprising.  Bock 

(2008) established that students of teachers with fewer years of teaching experience 

scored higher on their state-wide assessment than did students of teachers with more 

years of teaching experience.  This result was also true of the degrees of attainment 

attribute.  Teachers with less than a bachelor’s degree had higher student achievement 

than did teachers with a bachelor’s degree or higher (Bock, 2008).  At the least, evidence 

was present in this study that CTE teachers, regardless of experience or degree attained, 

have the ability to help students achieve. 

An analysis of the studies presented in this section allow for several conclusions.  

First, students taking CTE classes are more engaged in school and have less of a risk of 

dropping out.  Second, students taking CTE courses achieve at the same rate or higher 

than their peers, indicating that students taking CTE courses are just as prepared to attend 

post-secondary institutions as their counterparts.  And finally, using the real-world 

foundations of the CTE classrooms as a basis for integrating mathematics enrichment 

activities clearly enhances students’ mathematics achievement.  Although these studies 

can begin to give one the idea that taking CTE courses can help the achievement of at-

risk students, no study was located in which at-risk student achievement was examined.  
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CTE Studies Related to Post-Secondary Success 

High school graduation, college entrance, and workforce entry are measured as 

success at the K-12 level.  These milestones, however, should not be the only measure of 

a student’s success.  Workforce earnings, college attrition rates, and post-college earnings 

should all be considered when evaluating the success of an educational program.  In this 

subsection, two studies in which these factors were examined in conjunction with CTE 

programs are reviewed 

Loveless (2011) compared the initial direction CTE students chose to take after 

graduation and compared them to the choices made by general academic students.  

Students from eight school districts in the upper east Tennessee region for two 

consecutive years were the focus of this investigation.  Loveless (2011) placed students 

into two categories: students who participated in postsecondary education, military, or 

employment after high school graduation; and students who did not participate in these 

areas.  Results were compared to the overall state baseline for the same categories.  

Career and Technical Education concentrators, or students who chose to focus on a 

particular CTE pathway, were also analyzed with all of the CTE students, and then as a 

separate group.  Approximately 67% of CTE graduates continued their education after 

graduation (Loveless, 2011).  The analysis also revealed that CTE students graduated at a 

rate of approximately 91% whereas the Tennessee state average was approximately 80% 

(Loveless, 2011).  Unlike some CTE program stereotypes, these CTE programs 

succeeded in inculcating the benefits of further education in the minds of their students. 

The final study in this section centered on the post-college earnings of different 

career clusters.  Sponsored by the Department of Educational Leadership and Policy 
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Studies at Iowa State University, Compton, Laanan, and Starobin (2010) examined Iowa 

community college students who had completed CTE programs within the business, 

information technology (IT), and marketing career clusters to determine their degree and 

earnings outcomes.  The data analysis showed that actual degree completion was very 

low.  Over 50% of the students who began a course of study stopped taking classes 

before receiving a degree (Compton et al., 2010).  For those students who received an 

associate degree, two of the three career clusters examined showed statistically 

significantly higher earnings.  Diploma completers, however, tended to earn the same as 

those students who did not finish the programs (Compton et al., 2010).  The results of this 

study are somewhat troubling.  Over 60% of postsecondary students in the United States 

are enrolled in community colleges, and about half of these students are enrolled in 

occupational programs (Compton et al., 2010).  If the completion rates revealed in this 

study are indicative of CTE completion rates across the United States, then more studies 

are needed to determine where action must be taken to correct this trend. 

Several conclusions can be drawn from the review of these two studies.  First, 

CTE is making a difference in high school graduation rates.  This difference may be 

attributed to the concrete, hands-on nature of CTE, the coursework that is immediately 

relevant to a student’s life goals, and the level of autonomy CTE gives students.  A 

second conclusion that can be drawn is that as students leave high school, it becomes 

difficult for them to remain focused on education; even if that education is particularly 

relevant.  According to the latest available data, approximately 57% of students who 

enter 4-year colleges graduate within six years and only 27% of students entering 

community colleges graduate within 150% of the normal time (National Center for 
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Education Statistics, 2011).  In 1999, 29% of community college students graduated 

within 150% of the normal time (National Center for Education Statistics, 2011).  Lastly, 

students who decide to remain in an occupational education program at a community 

college will earn more than individuals who quit taking courses and enter the workforce 

with few postsecondary courses under their belt. 

Characteristics of Successful CTE Programs 

As the influence of the CTE program on the achievement of at-risk students is 

examined, literature on the characteristics of a successful CTE program will be reviewed.  

Three decades ago, the National Commission on Secondary Vocational Education (1984) 

published their current concerns and future recommendations regarding the direction of 

vocational education in America.  The commission noted its areas of concerns with the 

state of the vocational programs of the time as: negative perceptions of vocational 

education, standards and accountability, leadership, and partnerships with businesses and 

the community.  Among its recommendations were: equal access to vocational programs 

including at-risk and special populations, more course-taking autonomy for all students, 

and for vertical and horizontal curriculum alignments of the various programs.  Looking 

back, most of these recommendations have been met, and although the face of CTE has 

been transformed, much more work needs to be conducted.  Analyzing this statement 

contained within the introductory comments of the report leads this researcher to question 

whether or not the U.S. education system has truly progressed:  

Recent criticisms of our secondary schools have documented growing 

deficiencies in the academic preparation of students.  Many states have 

responded to these criticisms by increasing the number of academic 
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courses required for high school graduation.  The assumption is that more 

academics, which may be the best preparation for college, is also the best 

preparation for life.  (National Commission on Secondary Vocational 

Education, 1984, p. 9) 

Thirty years later, secondary education reformers are still struggling with this same issue. 

In January of 2006, the Association for Career and Technical Education (ACTE) 

released a position paper titled Reinventing the American high school for the 21st century.  

The authors of this document attempted to make recommendations through the reform of 

CTE programs that would address some of the educational issues our country continues 

to face.  The authors listed the three purposes of a CTE program as: (1) help students 

acquire knowledge, skills, habits, and attitudes that will help them in college and the 

workplace; (2) engage students in career-related experiences that will help them make 

good decisions about their future career plans; and (3) prepare students entering directly 

into the workforce with skills that will be valuable to potential employers (“Reinventing 

the American high school for the 21st century,” 2006).  To fulfill those purposes, the 

ACTE report enumerated nine recommendations for CTE programs to implement.  These 

recommendations included the establishment of clear college and career goals for 

students, creating a positive school culture, the integration of academic content into CTE 

courses, give students more autonomy within core course selections, and teach students 

broader knowledge and skills that can be applied to a variety of careers and academic 

interests (“Reinventing the American high school for the 21st century,” 2006). 

Lewis and Cheng (2006) conducted a national survey of high school principals to 

determine if high school principals were aware of and had implemented the same changes 
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suggested by the Reinventing paper as well as other CTE reformers.  Their analysis 

indicated that principals did see 21st century skills such as communication, listening, and 

teamwork as being an integral part of the CTE curriculum (Lewis & Cheng, 2006).  

Lewis and Cheng (2006) also determined that principals were viewing CTE in a broader 

sense, understanding that future employers and academics should both shape the 

curriculum frameworks of schools.  Somewhat disappointing were the data that indicated 

that more than half of the principals had schools that were still using tracks as their 

organizational foundation (Lewis & Cheng, 2006).  However, Lewis and Cheng (2006) 

note that students were not tracked based upon student race or socioeconomic status, but 

merely upon their choosing. 

As workforce and academic expectations continue to evolve, so must the CTE 

programs of our schools.  Modern CTE programs must be broad enough in terms of skills 

and knowledge that a student may continue to explore and make career choices long after 

high school graduation (Gray, 2004).  They must have a culture of collaboration and 

understanding between teacher and student and integrate academic curriculum into the 

CTE courses (Rehm, 2008).  Effective high school principals, one of the most important 

educational change agents (Leithwood, Harris, & Hopkins, 2008), understand the needs 

for their CTE programs for the next several decades and have taken initial steps to 

address those needs (Lewis & Cheng, 2006). 

Effective School Leadership 

An examination of the characteristics of effective school leaders can give insight 

into the paths that a school leader might choose to ensure CTE remains a relevant and 

impactful program, helping schools remain strong instructionally for years to come.  
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After classroom instruction, school leadership is the single largest influence on student 

learning (Leithwood et al., 2008).  The average passing rate on a typical exam for 

students in an ineffective school is 28%, compared to students in an effective school, 

where the passing rate is 72%, and to students in a highly effective school, where the 

passing rate is 85% (Marzano, Waters, & McNulty, 2005).  For a school to become 

effective, or more desirably, highly effective, principals must be effective instructional 

leaders (Leithwood et al., 2008).  In their book School Leadership that Works: From 

Research to Results, Marzano et al. (2005), attempted to determine the qualities that 

make an effective leader.  The authors conducted an exhaustive meta-analysis, and 

created a framework of responsibilities of effective school leaders.  Printy (2010) 

conducted a similar, although much less exhaustive study focusing on leadership 

activities near the classroom and published her results in the article Principals’ Influence 

on Instructional Quality: Insights from US Schools.  In both of these studies, 

characteristics and actions that have been part of leadership in successful schools were 

identified. 

The meta-analysis conducted by Marzano et al. (2005), involved every 

quantitative study of school leadership in the last 35 years.  The authors examined 69 

studies involving 2,802 schools, 1.4 million students, and 14,000 teachers.  The 

correlation of the meta-analysis was .25, meaning a school leader could have a profound 

effect on a student’s achievement.  Taken individually however, large variations were 

present in some of the articles.  These variations in results could not be explained by the 

authors even though they attempted to do so by using eight moderator variables (from 

small, negative correlations to large, positive correlations).  However, taken as a whole, 
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“the research over the last 35 years provides strong guidance on specific leadership 

behaviors for school administrators and that those behaviors have well-documented 

effects on student achievement” (Marzano et al., 2005, p. 7). 

Because of the authors’ intent in conducting this study was to assist principals, 

they organized their findings into a set of principles to be used as a blueprint for 

increasing leadership capacity, instead of developing new theories.  The authors did, 

however, use numerous leadership theories to guide their analysis.  These theorists 

ranged from Burns’ transformational and transactional leadership, Deming’s Total 

Quality Management, and Greenleaf’s servant leadership to more non-traditional 

leadership theories such as Covey’s “habits” and Gallup’s Buckingham and Clifton and 

the 34 “strengths” they identified (Marzano et al., 2005). 

Two meta-analyses were also examined by the authors.  Cotton (2003), in an 

extensive literature review, analyzed 81 reports and developed 25 categories of behaviors 

of principals that help schools improve.  Although Cotton (2003) did not use quantitative 

data, her findings aligned with Marzano and his colleagues.  In contrast, Witziers, 

Bosker, and Kruger (2003), in a meta-analysis of the same topic, documented 

relationships of only .02, results that were inconsistent with Marzano and his colleagues.  

Marzano et al. (2005) examined this difference and explained that the differences could 

be attributed to three reasons: Witziers used data mostly from foreign countries, the 

correlations were calculated differently (Marzano et al. corrected for outliers and Witziers 

et al. did not), and Witziers et al. did not correct for attenuation. 

In the study conducted by Marzano et al. (2005), 21 responsibilities of a school 

leader were established.  All 21 of these responsibilities are important, but several 
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possessed statistically significantly higher correlations than the other responsibilities.  

Those responsibilities with the highest correlations were: discipline, flexibility, 

monitoring/evaluating, outreach, and situational awareness.  Marzano and his colleagues 

applied these responsibilities to their usefulness when instructional leaders attempt to 

affect two types of change.  First-order change is “subtle and incremental…the obvious 

first step” (p. 66), whereas second-order change is much more significant and noticeable 

(Marzano et al., 2005).  Although all 21 responsibilities are needed during first-order 

change, surprisingly, Marzano et al. (2005) contended that only seven are needed during 

the more dramatic second-order change.  Those seven responsibilities for second-order 

change are: optimizer, intellectual stimulation, change agent, monitoring/evaluating, 

flexibility, and ideas/beliefs. 

Marzano and his colleagues (2005) concluded by suggesting that, because every 

school and situation is unique, leaders should try to develop the responsibilities needed 

most on a specific campus within that campus’ entire leadership team.  No one person 

can possess all of the responsibilities needed, but that capacity can be built within a team. 

Printy (2010) analyzed three types of data sets dealing with the connection 

between leadership and instructional quality.  The first data set was quantitative and 

consisted of surveys designed to examine the “structural relationships” between teachers 

and principals.  Analysis of these data showed that principals believed that they had more 

influence when teachers shared in the decision-making process.  This collaboration 

appeared to be directly related to quality teaching.  Therefore, Printy (2010) suggested, 

principals who work to ensure their campus is instilled with a collaborative environment 

can affect quality of instruction. 
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Three roles a principal can assume to increase collaboration are: agenda setter, 

knowledge broker, and learning motivator (Printy, 2010).   Effectively stepping into these 

roles will ensure that a climate of trust and collaboration is established.  As a result, 

teachers have increased opportunities to learn through staff development and 

collaboration with teachers inside and outside of the school.  Printy (2010) determined 

that as principals increase their collaborative efforts, their influence on instruction 

increases to a point, and then begins to decrease.  This decrease occurs with the 

establishment of professional learning communities (Printy, 2010).  Once collaboration 

reaches this point, the influence of the professional learning community exceeds that of 

the principal in the area of quality instruction. 

The second section of Printy’s (2010) study was qualitative in nature and focused 

on examining the effects of teacher-leaders (coaches) on the instructional program.  

Printy (2010) established that academic coaches had the most effect on the instructional 

program when principals were aware of what the coach and district curriculum personnel 

were trying to achieve and set clear expectations for the interaction of teachers with the 

academic coaches.  When collaboration was forced by means of district-level initiatives, 

it was determined that although meetings were taking place, their effect was not as great 

(Printy, 2010). 

The third section of this study attempted to explain further influence of principals 

and academic coaches by conducting a network analysis of five qualitative studies to 

determine the degree of alignment of the formal and social organizations of schools.  

Printy (2010) contended that when principals were not involved in communication about 

curriculum, one-way communication resulted.  This communication flowed from district 
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curriculum personnel to the campus academic coach, to the teacher.  Printy (2010) 

believed that this type of communication hindered collaboration and decreased quality 

teaching.  In contrast, Printy (2010) documented that when principals communicated with 

both teachers and academic coaches, the communication became two-way, along the 

same routes as previously described.  Teaching quality and collaboration subsequently 

increased. 

In addition to facilitating two-way communication, principals can have a major 

effect on quality of instruction when introducing a new program (Printy, 2010).  Two 

schools that were both beginning the same new initiative were subjected to a network 

analysis.  Printy (2010) established that the campus where the principal developed formal 

structures that were similar to the existing informal structure of “go-to” teachers that 

already possessed influence was much more successful than the campus that relied on 

outside experts and coaches to implement the program.  The campus where the formal 

and informal networks were not aligned struggled with distrust throughout the course of 

the program. 

In her conclusion, Printy (2010) suggested several methods that principals can 

employ to increase the quality of instruction in the classroom.  Principals can increase 

two-way communication and trust by becoming knowledgeable of district-initiated 

programs operating on campus and discussing those programs with teachers and coaches.  

Aligning leadership structures to the informal structures already apparent on campus will 

ensure that new initiatives are met with a climate of trust and collaboration. 

Both of the studies discussed in this section offer sound suggestions for principals 

to utilize in their efforts to improve over-all school achievement in general and the 
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effectiveness of the CTE program in specific.  Printy’s (2010) suggestions for increasing 

principal awareness and communication with parties involved in instruction and for 

examining informal networks existing on campus and working to align the formal 

networks of the school to these suggestions dovetail nicely with the work of Marzano and 

his colleagues.  A principal can examine the 21 responsibilities Marzano et el. discussed 

in their meta-analysis to determine the particular ones that will enable campus leadership 

to follow Printy’s suggestions successfully.  Those responsibilities can then be assigned 

to the people within the campus leadership team that would most successfully develop 

them.   

Marzano et al.’s (2005) recommendations disagree with Printy in some areas.   

According to the former, culture, communication, order, and input are sacrificed to some 

degree when attempting to affect second order change.  These recommendations were 

contradictory to Printy (2010) who held that increasing communication and collaboration 

during a change of some magnitude ensures that teachers will “buy in,” accept the 

change, and thrive within its’ construct.   

Although the 21 responsibilities of Marzano et al. (2005) are helpful in 

developing Printy’s (2010) suggestions, they are also very useful in these other areas as 

well.  Developing a strong leadership team aligned with the informal network of the 

school and that possesses many of these responsibilities can give principals the flexibility 

to find problems, study them, and develop action plans to address them.  As schools 

continuously evolve to meet the needs of their ever-changing populations, employing the 

methods discussed in this review allows principals to stay on top of new situations and 

continue to increase the effectiveness of their school. 
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Synthesis of Literature Review 

As CTE programs have evolved from instruction in specific skills intended to be 

used in some of the most menial of jobs, to helping students acquire broad workforce 

knowledge necessary for many 21st century workforce and postsecondary applications.  

Using a theoretical framework based in the constructivist tenets of gaining knowledge by 

completing hands-on projects that are relevant to the student, CTE has become one of the 

few programs that have been shown to motivate at-risk students to finish school and even 

pursue tertiary educational opportunities.  Students involved in CTE agree with this 

statement and enjoy the program and believe that it is truly beneficial to their success.  

Some debate exists about the academic benefits of CTE, but recent researchers have 

indicated that using a curriculum integrated with core subject knowledge has resulted in 

an academic achievement levels for CTE students that are higher than general academic 

students.  A need exists for more research in the area of CTE and student academic 

achievement, and this study is intended to contribute to this body of knowledge.  It has 

been suggested that the benefits of CTE programs can be maximized by following 

guidelines set forth by the ACTE and other groups.  Some of these benefits include 

creating a collaborative environment, integrating academic content, and allowing students 

more autonomy of choice. 

 

 

 



 

 

Chapter 3 
Methodology 

Introduction 

In this quantitative study, the influence of CTE programs on the achievement of 

at-risk students was addressed.  Data analyzed in this investigation were collected from a 

large, suburban school district in Texas.  This district provided the Exit-level math and 

English language arts TAKS scores and October, 2011 PSAT scores for the graduating 

class (cohort) of 2013.  The independent variable of student achievement was analyzed 

with the dependent variable of a population of at-risk students’ level of involvement in 

CTE programs.  Four different student groups were formed, based upon their level of 

CTE involvement.  The results represent overall achievement differences between each 

the individual groups.  The achievement component was separated into two categories: 

college readiness and academic achievement. 

Research Questions 

The following research questions were addressed in this study: 

Research Question One: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 

Research Question Two: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 
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Research Question Three: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 

Research Question Four: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Research Question Five: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 

Research Question Six: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Participants 

The population for this study included all students in cohort 2013 labeled as at-

risk in a large, suburban school district in Texas.  The sample of 1,161 at-risk students 

was drawn from a total of 3,449 juniors from six high school campuses.  Table 1 shows 

the demographics of this group as compared to that of the district and the state. 
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Table 3 - 1 

Comparative Demographic Breakdown of Participants 

 Sample District State 

White 41.8% 55.6% 31.2% 

Hispanic 43.2% 24.1% 50.3% 

African American 8.6% 6.0% 12.9% 

Asian / Pacific Islander 2.3% 3.2% 3.5% 

American Indian 3.8% 0.5% 0.5% 

Two or More Races 0.0% 3.4% 1.6% 

Economically Disadvantaged 45.0% 36.8% 59.2% 

Special Education 17.6% 4.0% N/A 

Limited English Proficiency 14.5% 12.2% 16.9% 

At-risk 100% 31.9% 46.3% 

Note. This information was taken from the Texas Education Agency website (2011b). 

The sample of at-risk students was divided into four sub-groups based upon their 

level of participation in CTE courses.  State CTE participation codes were used to divide 

these groups.  Group I consisted of at-risk students who were coded a “0” in the TEA 

data system for participation in CTE programs, indicating no CTE course-taking by that 

particular student during that school year.  Group II consisted of at-risk students who 

were coded a “1” in the TEA data system for participation in CTE programs, indicating 

the student is taking one or more CTE courses, but these courses are not part of a 

coherent sequence of courses.  Group III consisted of at-risk students who were coded a 

“2” in the TEA data system for participation in CTE programs, indicating the student is 
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taking CTE courses that are within a coherent sequence of courses.  Finally, Group IV 

consisted of a risk students who were coded a “3” in the TEA data system for 

participation in CTE programs, indicating the student is taking CTE courses that are 

within a coherent sequence of courses and are being offered for articulated credit.  The 

following table (3-2) shows the sample size and percentages for each sub-group. 

Table 3 -2 

Description of CTE Groups I - IV 

Group Total 

Number of 

Students 

Number of 

At Risk 

Students 

Percentage 

of At Risk 

Students 

Percentage of 

Economically 

Disadvantaged 

Percentage of At 

Risk and 

Economically 

Disadvantaged 

I 1312 262 19.97% 16.77% 7.01% 

II 1670 684 40.96% 32.22% 19.22% 

III 446 203 45.52% 37.89% 23.77% 

IV 30 12 40.00% 23.33% 10.00% 

Totals 3458 1161 33.57% 27.01% 15.10% 

Source: Texas Education Agency, 2011b 

Instrumentation 

Two different instruments were employed in this investigation to determine the 

dependent variable of student achievement, the Exit Level Texas Assessment of 

Knowledge and Skills (TAKS) and the Preliminary Scholastic Aptitude Test (PSAT).  

The first instrument, the Exit Level TAKS assessment was developed by the TEA in 

conjunction with Pearson and first implemented in the spring of 2003 (Texas Education 
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Agency & Pearson, 2011).  This instrument is a series of written exams taken in the 

spring of a student’s junior year of high school.  Every student (with some specific 

exceptions for students in special education) in the state is required to take the Exit Level 

TAKS test.  The 76th Texas Legislature’s Senate Bill 103 dictated that a student cannot 

graduate high school in the state of Texas without performing satisfactorily all four Exit-

level TAKS exams (English, mathematics, science, and social studies).  This study 

utilized the scores from the English language arts and the mathematics components of 

this assessment.  The TAKS test “is designed to measure the extent to which a student 

has learned and is able to apply the defined knowledge and skills at each tested grade 

level” (Texas Education Agency & Pearson, 2010, p. 79).  The Texas Education Agency 

in conjunction with Pearson (2011) describe in the 2010-2011 Technical Digest the 

methods employed to ensure the TAKS test scores from different administrations are on a 

common scale.  The first method employed is scaling.  The TAKS test is scaled using the 

Rasch Partial-Credit Model (RPCM).  In addition to being scaled, the TAKS scores are 

also equated, using pre-equating, post-equating, comparability analyses and field-test 

equating.  For the Exit Level TAKS test, a scale score of 2100 indicates a student has met 

the minimum performance standard.   

The latest reliability estimates, conducted by the Texas Education Agency and 

Pearson (2011), were reported for the TAKS test.  These tests were conducted using four 

different reliability methods: internal consistency, classical standard error of 

measurement, conditional standard error of measurement, and classification accuracy.  

The results of the Kuder-Richardson Formula 20 and stratified coefficient alpha tests for 

internal consistency showed all tests returned internal consistency coefficients between 
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.85 and .95.  The classical standard error of measurement (SEM), which measures test 

score reliability, returned values between two and three raw score points.  The 

conditional standard error of measurement (CSEM) generates reliability measures at each 

score point.  Its values were approximately 31 to 60 scale score points in the middle of 

most score ranges.  Finally, classification accuracy, which provides estimates of the 

accuracy of using test results to place students into performance classifications, was 

performed and resulted in a range from 77.7% to 93.6%. 

Validity studies were also conducted by the Texas Education Agency and Pearson 

(2011).  Indicated in these studies was that the TAKS test possesses internal validity 

based on the KR20 results as well as structural comparability.  A grade correlation study 

indicated that approximately 80% (across all tests) of students passing the TAKS test also 

passed the corresponding course. 

The second instrument is also widely used to inform students and educational 

institutions alike of a student’s projected level of college readiness.  The PSAT is a timed 

test that scores students in the areas of mathematics problem-solving, critical reading, and 

writing skills.  The school district provides for the cost of the PSAT for every student in 

the fall of their sophomore year and again in the fall of their junior year.  Scores for each 

area are reported on a scale from 20 to 80, whereas the Scholastic Aptitude Test uses a 

scale of 200 to 800.  Scale scores from each of the three areas are added to arrive at a 

selection index.  The selection index can range from 60 to 240.  The selection index is 

considered useful for predicting college readiness.  Wiley, Wyatt, and Camara (2010) 

reported that the selection “can provide useful information for schools and districts to 

evaluate the students graduating from their high schools, it can also be used as a 
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benchmark in the development of a series of early indicators of college readiness” (p. 12).  

The college readiness benchmark that was developed is a selection index of 152 for 

juniors.  Separate benchmarks were established for each of the three areas of the PSAT.  

The critical reading college readiness benchmark is a scale score of 50, the mathematics 

problem-solving is also 50, and the writing is 49.  The mean scores for juniors on each 

category are: 47.8 for critical reading, 48.5 for mathematics problem solving, and 45.7 for 

writing skills (College Board, 2011a). 

The PSAT is divided into five sections: two 25-minute critical reading sections, 

two 25-minute math problem-solving sections, and one 30-minute writing skills section.  

The entire test is two hours and 10 minutes.  The critical reading section consists of 13 

sentence completions and 35 critical reading questions.  The math problem-solving 

section consists of 28 multiple-choice math questions, and 10 questions in which the 

student must produce their own answer and bubble that answer in to a grid on the answer 

document.  The four mathematics categories addressed are: numbers and operation, 

algebra and functions, geometry and measurement, and data analysis, probability and 

statistics.  The writing skills section includes 14 questions regarding the identification of 

sentence errors, 20 questions regarding the improvement of a sentence, and five questions 

regarding the improvement of a paragraph (College Board, 2011b). 

Reliability studies conducted by the College Board (2011a) have resulted in 

reliability coefficients of .87 for critical reading, .89 for mathematics problem-solving, 

and .85 for writing skills.  The average SEM for each area is: 4.0 for critical reading, 3.8 

for mathematics problem solving, and 4.3 for writing skills. 
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According to the College Board (2010), over 1.5 million juniors took the PSAT.  

An analysis of the latest results show that nationally, 37.3% of these juniors met the 

college readiness benchmark, whereas 26.5% of the over 200,000 Texas students taking 

the PSAT reached the same mark (College Board, 2011b). 

Data Collection 

The archival data for this study were collected during the 2011-2012 academic 

year.  All students in the school district that who were labeled as juniors at the time of the 

PSAT test (October 2011) were given the PSAT test at no charge.  The answer 

documents, collected and submitted to the College Board, were scored and scaled in 

accordance to the national scaling protocols the College Board follows.  Data were then 

disseminated to the school district by the College Board.  The Exit Level TAKS English 

language arts test was administered in March of 2012.  The Exit Level TAKS math test 

was administered in April of 2012.  The answer documents for both of these assessments 

were collected by district personnel and submitted to TEA and Pearson for scoring, 

scaling, and analysis.  The raw scores, scaled scores, and various campus and district 

summary information were then delivered to the school district in mid-May of 2012.  The 

data for this study were then requested through the formal data request process 

established by the school district.  The school district approved the request for data and 

then made the data available for this study.  Any personal identifiers were masked before 

being made available. 
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Data Analysis 

The quantitative student achievement data were received from the school district.  

The data, which included at-risk data, level of CTE program involvement data, and 

student achievement data from the PSAT and Exit Level TAKS assessments were 

analyzed using the statistical method of logistic regression.  Logistic regression is a type 

of correlational research.  Correlational research “describes the degree to which two or 

more quantitative variables are related…by using a correlational coefficient” (Fraenkel & 

Wallen, 2009, p. 328).  More specifically, logistic regression gives the researcher the 

ability to find correlational evidence between multiple independent variables and a 

categorical dependent variable (Fraenkel & Wallen, 2009). This “…correlational 

evidence can (then) be used to inform causal inferences and thus evidence-based 

practice” (Thompson, Diamond, McWilliam, Snyder, & Snyder, 2005, p. 182).  In this 

analysis, correlational relationships were examined between the independent variable of 

an at-risk student’s level of CTE involvement and the dependent variable of academic 

achievement. 

Limitations 

This study is limited by: 

1. The population studied is comprised of students in only one school district. 

2. Because data on high school juniors were analyzed, the degree of CTE 

involvement of some students could have changed their senior year.  This 

possibility would change the populations of each group, which would change 

the results. 
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3. The lack of college enrollment data limited this study to college readiness.  

With actual post-secondary enrollment data, a more accurate analysis of 

college readiness levels could have been performed. 

4. The study was conducted over the course of one academic year.  The findings 

from a study that included multiple school years would have been more valid. 

5. In this study, data on only students who were labeled as being at-risk were 

examined.  Many of these students also have other demographic 

characteristics that are not taken into account in this study.  Some of these 

include special education status, Limited English Proficiency (LEP) status, 

and ethnic background.   

6. The characteristics of the teachers were not taken into account.  Teacher 

information such as years of experience, performance evaluations, and highest 

degree attained could have implications on this study. 

 



 

 

Chapter 4 

Results 

Introduction 

This research investigation attempted to determine if at-risk students’ level of 

CTE involvement would have a significant effect on their achievement.  To answer the 

research questions, a logistical regression analysis was conducted using data from a large, 

Texas suburban school district.  The data were analyzed to determine the extent to which 

at-risk students’ level of CTE involvement was related to TAKS English Language Arts 

and Math scaled scores and to PSAT Critical Reading and Math scaled scores.  The 

results of the logistic regression analysis for each of the levels of CTE involvement 

compared to no CTE involvement are presented sequentially in the following sections. 

Research Questions 

The following research questions were addressed in this study: 

Research Question One: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 

Research Question Two: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Research Question Three: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 
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Research Question Four: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Research Question Five: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses? 

Research Question Six: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses? 

Results 

Descriptive Results for Research Question One 

As noted previously, the first research question involved whether students 

classified as being at-risk and involved in CTE courses at the Code 1 level had 

significantly better achievement levels on the Exit Level TAKS tests than at-risk students 

who had not taken CTE courses.  In this analysis, at-risk students who were coded a “0” 

in the TEA data system for participation in CTE programs constituted the No CTE 

involvement group.  The Code 1 CTE Involvement group was comprised of at-risk 

students who were coded a “1” in the TEA data system for participation in CTE 

programs, indicating that the students had taken one or more CTE courses, but not as part 

of a coherent sequence of courses.   

The Exit Level TAKS tests consisted of two separate measures: English Language 

Arts and Math.  Students’ mean scores on both of these TAKS measures are revealed in 
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Table 4-1 for both the No CTE Involvement group and for the Code 1 CTE involvement 

group of at-risk students.  As indicated in Table 4-1, at-risk students in the Code 1 CTE 

Involvement group had higher TAKS English Language Arts and Math scaled score 

averages than did at-risk students in the No CTE Involvement group. 

Table 4 - 1 

Descriptive Statistics for Code 1 CTE Involvement and No CTE Involvement and TAKS 

English Language Arts and Math Scores 

TAKS No CTE Involvement Code 1 CTE Involvement 

Test M SD M SD 

English Language Arts 2182.33 277.01 2289.12 185.84 

Math 2163.31 278.58 2287.51 213.78 

 

Logistic Regression Results for Research Question One 

To ascertain the extent to which students classified as being at-risk and involved 

in CTE courses at the Code 1 level had significantly better achievement levels on the Exit 

Level TAKS English Language Art measure and on the TAKS Math measure than at-risk 

students who had not taken CTE courses, a logistic regression analysis was conducted, 

using at-risk student group membership and the TAKS ELA and Math measures.  The 

dependent variable (i.e., No CTE Involvement and Code 1 CTE Involvement) constituted 

a dichotomous variable whereas the independent variables (i.e., TAKS English Language 

Arts and TAKS Math) were continuous variables.   

The forward conditional logistic regression failed to reveal a statistically 

significant model.  Neither the TAKS English Language Arts nor the TAKS math scores 
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differentiated whether or not students were in the No CTE Involvement group or in the 

Code 1 CTE Involvement group.  Table 4-2 contains the relevant statistical information 

concerning the logistic regression results for the statistically insignificant results analysis. 

Table 4 - 2 

Logistic Regression Model Results for the No CTE Involvement and Code 1 CTE 

Involvement for the TAKS English Language Arts and Math Tests 

Variable B Wald Df P Exp(B) 

Constant .981 172.115 1 .000 2.667 

TAKS Math   1 .435  

TAKS ELA   1 .088  

 

Descriptive Results for Research Question Two 

As noted previously, the second research question involved whether students 

classified as being at-risk and involved in CTE courses at the Code 1 level had 

significantly better achievement levels on the PSAT test than at-risk students who had not 

taken CTE courses.  As described previously, at-risk students who were coded a “0” in 

the TEA data system for participation in CTE programs constituted the No CTE 

involvement group.  The Code 1 CTE Involvement group was comprised of at-risk 

students who were coded a “1” in the TEA data system for participation in CTE 

programs, indicating that the students had taken one or more CTE courses, but not as part 

of a coherent sequence of courses.   

Similar to the Exit Level TAKS tests, the PSAT consisted of two separate 

measures: Critical Reading and Math.  Students’ mean scores on both of these PSAT 
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measures are revealed in Table 4-3 for both the No CTE Involvement group and for the 

Code 1 CTE Involvement group of at-risk students.  As indicated in Table 4-3, at-risk 

students in the No CTE Involvement group had higher PSAT Critical Reading and Math 

scaled score averages than did at-risk students in the Code 1 CTE Involvement group. 

Table 4 - 3 

Descriptive Statistics for Code 1 CTE Involvement and No CTE Involvement and PSAT 

Critical Reading and Math Scores 

PSAT No CTE Involvement Code 1 CTE Involvement 

Test M SD M SD 

Critical Reading 
42.31 9.34 37.23 8.45 

Math 
41.98 8.48 37.36 8.12 

 

Logistic Regression Results for Research Question Two 

To ascertain the extent to which students classified as being at-risk and involved 

in CTE courses at the Code 1 level had significantly better achievement levels on the 

PSAT Critical Reading and Math measures than at-risk students who had not taken CTE 

courses, a logistic regression analysis was conducted, using at-risk student group 

membership and the PSAT Critical Reading and Math measures.  The dependent variable 

(i.e., No CTE Involvement and Code 1 CTE Involvement) constituted a dichotomous 

variable whereas the independent variables (i.e., PSAT Critical Reading and Math 

measures) were continuous variables.   

The forward conditional logistic regression for this research question yielded a 

statistically significant model.  Both the PSAT Critical Reading and Math measures 
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provided statistically significant differentiation regarding students in the No CTE 

Involvement group from students in the Code 1 CTE Involvement group.  Table 4-4 

contains the relevant statistical information concerning the logistic regression results for 

this analysis.  The coefficient for the PSAT Critical Reading measure had a Wald statistic 

equal to 11.435 which was statistically significant at the .001 level.  Moreover, the 

coefficient for the PSAT Math test had a Wald statistic equal to 8.58 which was 

statistically significant at the .003 level.  As delineated in Table 4-3, at-risk students in 

the No CTE Involvement group had higher PSAT Critical Reading and Math scores than 

did at-risk students in the Code 1 CTE Involvement group. 

Table 4 - 4 

Logistic Regression Model Results for the No CTE Involvement and Code 1 CTE 

Involvement for the PSAT Critical Reading and Math Measures 

PSAT Test B Wald Df P Exp(B) 

Critical Reading -.046 11.435 1 .001 0.955 

Math -.041 8.58 1 .003 0.960 

Constant 4.528 67.376 1 .000 92.588 

 

Descriptive Results for Research Question Three 

As noted previously, the third research question involved whether students 

classified as being at-risk and involved in CTE courses at the Code 2 level of 

involvement had significantly better achievement levels on the Exit Level TAKS than at-

risk students who had not taken CTE courses.  As described previously, at-risk students 

who were coded a “0” in the TEA data system for participation in CTE programs 
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constituted the No CTE Involvement group.  The Code 2 CTE Involvement group was 

comprised of at-risk students who were coded a “2” in the TEA data system for 

participation in CTE programs, indicating the student was taking CTE courses that were 

within a coherent sequence of courses.  

The Exit Level TAKS tests consisted of two separate measures: English Language 

Arts and Math.  Students’ mean scores on both of these TAKS measures are revealed in 

Table 4-5 for both the No CTE Involvement group and for the Code 2 CTE Involvement 

group of at-risk students.  Similar to the No CTE Involvement and Code 1 CTE 

Involvement groups, at-risk students in the No CTE Involvement group had lower TAKS 

English Language Arts and Math scaled score averages than did at-risk students in the 

Code 2 CTE Involvement group.  Readers are directed to Table 4-5 for the descriptive 

statistics for the Code 2 and No CTE Involvement groups for the two TAKS measures. 

Table 4 - 5 

Descriptive Statistics for Code 2 CTE Involvement and No CTE Involvement and TAKS 

English Language Arts and Math Scores 

TAKS No CTE Involvement Code 2 CTE Involvement 

Test M SD M SD 

English Language Arts 2182.33 277.01 2212.43 184.87 

Math 2163.31 278.58 2202.52 173.38 

 

Logistic Regression Results for Research Question Three 

To determine the extent to which students classified as being at-risk and involved 

in CTE courses at the Code 2 level had significantly better achievement levels on the Exit 
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Level TAKS English Language Art measure and on the TAKS Math measure than at-risk 

students who had not taken CTE courses, a logistic regression analysis was conducted, 

using at-risk student group membership and the TAKS ELA and Math measures.  The 

dependent variable (i.e., No CTE Involvement and Code 2 CTE Involvement) constituted 

a dichotomous variable whereas the independent variables (i.e., TAKS English Language 

Arts and TAKS Math) were continuous variables.   

The forward conditional logistic regression failed to reveal a statistically 

significant model.  Similar to the results for the first research question, neither the TAKS 

English Language Arts nor the TAKS math scores differentiated whether or not students 

were in the No CTE Involvement group or in the Code 2 CTE Involvement group.  Table 

4-6 delineates the relevant statistical information concerning the logistic regression 

results for the statistically insignificant analysis. 

Table 4 - 6 

Logistic Regression Model Results for the No CTE Involvement and Code 2 CTE 

Involvement for the TAKS English Language Arts and Math Tests 

Variable B Wald Df P Exp(B) 

Constant -.232 5.872 1 .015 0.793 

TAKS Math   1 .117  

TAKS ELA   1 .194  

 

Descriptive Results for Research Question Four 

As noted previously, the fourth research question involved whether students 

classified as being at-risk and involved in CTE courses at the Code 2 level had 
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significantly better achievement levels on the PSAT measures than at-risk students who 

had not taken CTE courses.  As described previously, at-risk students who were coded a 

“0” in the TEA data system for participation in CTE programs constituted the No CTE 

Involvement group.  The Code 2 CTE Involvement group was comprised of at-risk 

students who were coded a “2” in the TEA data system for participation in CTE 

programs, indicating the student was taking CTE courses that were within a coherent 

sequence of courses.  

Similar to the Exit Level TAKS tests, the PSAT consisted of two separate 

measures: Critical Reading and Math.  Students’ mean scores on both of these PSAT 

measures are revealed in Table 4-7 for both the No CTE Involvement group and for the 

Code 2 CTE Involvement group of at-risk students.  As indicated in Table 4-7, at-risk 

students in the No CTE Involvement group had higher PSAT Critical Reading and Math 

scaled score averages than did at-risk students in the Code 2 CTE Involvement group.  

These results were similar to the PSAT results for the No CTE Involvement and Code 1 

CTE Involvement groups. 

Table 4 - 7 

Descriptive Statistics for Code 2 CTE Involvement and No CTE Involvement and PSAT 

Critical Reading and Math Scores 

PSAT No CTE Involvement Code 2 CTE Involvement 

Test M SD M SD 

Critical Reading 
42.31 9.34 38.37 9.33 

Math 
41.98 8.48 38.36 8.07 
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Logistic Regression Results for Research Question Four 

To determine whether students classified as being at-risk and involved in CTE 

courses at the Code 2 level had significantly better achievement levels on the PSAT 

Critical Reading and Math measures than at-risk students who had not taken CTE 

courses, a logistic regression analysis was conducted, using at-risk student group 

membership and the PSAT Critical Reading and Math measures.  The dependent variable 

(i.e., No CTE Involvement and Code 2 CTE Involvement) constituted a dichotomous 

variable whereas the independent variables (i.e., PSAT Critical Reading and Math 

measures) were continuous variables.   

The forward conditional logistic regression for this research question yielded a 

statistically significant model.  In this analysis, only the PSAT Math measure provided a 

statistically significant differentiation regarding students in the No CTE Involvement 

group from students in the Code 2 CTE Involvement group.  Table 4-8 contains the 

relevant statistical information concerning the logistic regression results for this analysis.  

The coefficient for the PSAT Math measure had a Wald statistic equal to 12.805 which 

was statistically significant at the .001 level.  As delineated in Table 4-8, at-risk students 

in the No CTE Involvement group had higher PSAT Math scores than did at-risk students 

in the Code 2 CTE Involvement group.



    73 

 

Table 4 - 8 

Logistic Regression Model Results for the No CTE Involvement and Code 2 CTE 

Involvement for the PSAT Critical Reading and Math Measures 

PSAT Test B Wald Df P Exp(B) 

Math -.053 12.805 1 .000 0.948 

Constant 2.037 11.194 1 .001 7.664 

Critical Reading   1 .094  

 

Descriptive Results for Research Question Five 

As noted previously, the fifth research question involved whether students 

classified as being at-risk and involved in CTE courses at the Code 3 level had 

significantly better achievement levels on the Exit Level TAKS than at-risk students who 

had not taken CTE courses.  As described previously, at-risk students who were coded a 

“0” in the TEA data system for participation in CTE programs constituted the No CTE 

involvement group.  The Code 3 CTE Involvement group consisted of a risk students 

who were coded a “3” in the TEA data system for participation in CTE programs, 

indicating the student was taking CTE courses that were within a coherent sequence of 

courses and were being offered for articulated credit. 

The Exit Level TAKS tests consisted of two separate measures: English Language 

Arts and Math.  Students’ mean scores on both of these TAKS measures are revealed in 

Table 4-5 for both the No CTE Involvement group and for the Code 3 CTE involvement 

group of at-risk students.  In contrast to the No CTE Involvement and Code 1 CTE 

Involvement groups, at-risk students in the No CTE Involvement group had lower TAKS 
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English Language Arts and Math scaled score averages than did at-risk students in the 

Code 3 CTE Involvement group.  Results on the Exit Level TAKS were commensurate 

for both the Code 2 and Code 3 CTE Involvement groups.  Readers are directed to Table 

4-9 for the descriptive statistics for the Code 3 and No CTE Involvement groups for the 

two TAKS measures. 

Table 4 - 9 

Descriptive Statistics for Code 3 CTE Involvement and No CTE Involvement and TAKS 

English Language Arts and Math Scores 

TAKS No CTE Involvement Code 3 CTE Involvement 

Test M SD M SD 

English Language Arts 2182.33 277.01 2245.42 92.54 

Math 2163.31 278.58 2305.42 118.69 

 

Logistic Regression Results for Research Question Five 

To determine the extent to which students classified as being at-risk and involved 

in CTE courses at the Code 3 level had significantly better achievement levels on the Exit 

Level TAKS English Language Art measure and on the TAKS Math measure than at-risk 

students who had not taken CTE courses, a logistic regression analysis was conducted, 

using at-risk student group membership and the TAKS ELA and Math measures.  The 

dependent variable (i.e., No CTE Involvement and Code 3 CTE Involvement) constituted 

a dichotomous variable whereas the independent variables (i.e., TAKS English Language 

Arts and TAKS Math) were continuous variables.   
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The forward conditional logistic regression failed to reveal a statistically 

significant model.  Similar to the results for the first and third research questions 

involving the Code 1 and Code 2 CTE Involvement groups, neither the TAKS English 

Language Arts nor the TAKS math scores differentiated whether or not students were in 

the No CTE Involvement group or in the Code 3 CTE Involvement group.  Table 4-10 

delineates the relevant statistical information concerning the logistic regression results for 

this statistically insignificant analysis. 

Table 4 - 10 

Logistic Regression Model Results for the No CTE Involvement and Code 3 CTE 

Involvement for the TAKS English Language Arts and Math Tests 

Variable B Wald Df P Exp(B) 

Constant -3.020 104.384 1 .000 0.049 

TAKS Math   1 .082  

TAKS ELA   1 .433  

 

Descriptive Results for Research Question Six 

As noted previously, the sixth research question involved whether students 

classified as being at-risk and involved in CTE courses at the Code 3 level had 

significantly better achievement levels on the PSAT measures than at-risk students who 

had not taken CTE courses.  As described previously, at-risk students who were coded a 

“0” in the TEA data system for participation in CTE programs constituted the No CTE 

involvement group.  The Code 3 CTE Involvement group consisted of a risk students 

who were coded a “3” in the TEA data system for participation in CTE programs, 
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indicating the student was taking CTE courses that were within a coherent sequence of 

courses and were being offered for articulated credit. 

Similar to the Exit Level TAKS tests, the PSAT consisted of two separate 

measures: Critical Reading and Math.  Students’ mean scores on both of these PSAT 

measures are revealed in Table 4-11for both the No CTE Involvement group and for the 

Code 3 CTE Involvement group of at-risk students.  As indicated in Table 4-11, at-risk 

students in the No CTE Involvement group had higher PSAT Critical Reading scaled 

score averages than did at-risk students in the Code 3 CTE Involvement group.  In 

contrast to previous findings, however, the Code 3 CTE Involvement at-risk students had 

slightly higher PSAT Math scores than did the No CTE Involvement group of at-risk 

students. 

Table 4 - 11 

Descriptive Statistics for Code 3 CTE Involvement and No CTE Involvement and PSAT 

Critical Reading and Math Scores 

PSAT No CTE Involvement Code 3 CTE Involvement 

Test M SD M SD 

Critical Reading 
42.31 9.34 41.45 9.09 

Math 
41.98 8.48 42.55 7.38 

 

Logistic Regression Results for Research Question Six 

To ascertain the extent to which students classified as being at-risk and involved 

in CTE courses at the Code 3 level had significantly better achievement levels on the 

PSAT Critical Reading and Math measures than at-risk students who had not taken CTE 
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courses, a logistic regression analysis was conducted, using at-risk student group 

membership and the PSAT Critical Reading and Math measures.  The dependent variable 

(i.e., No CTE Involvement and Code 3 CTE Involvement) constituted a dichotomous 

variable whereas the independent variables (i.e., PSAT Critical Reading and Math 

measures) were continuous variables.   

In contrast to the statistically significant models yielded for the PSAT measures 

for at-risk students in Code 1 and Code 2 CTE Involvement, the forward conditional 

logistic regression for this research question did not reveal a statistically significant 

model.  Table 4-12 contains the relevant statistical information concerning the logistic 

regression results for this statistically insignificant analysis. 

Table 4 - 12 

Logistic Regression Model Results for the No CTE Involvement and Code 3 CTE 

Involvement for the PSAT Critical Reading and Math Measures 

PSAT Test B Wald Df P Exp(B) 

Constant -2.646 71.886 1 .000 0.071 

Critical Reading   1 .767  

Math   1 .829  

 

Conclusion 

The logistic regression analyses conducted to determine whether at-risk students 

in the No CTE Involvement group differed in their TAKS English language arts and 

mathematics performance from at-risk students involved in CTE at the Code 1, Code 2, 

or Code 3 levels did not yield any statistically significant results.  As such, no differences 
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were present on either TAKS measure for students as a function of their involvement or 

non-involvement in CTE courses.  In contrast, the logistic regression analyses conducted 

to determine whether at-risk students in the No CTE Involvement group differed in their 

PSAT Critical Reading and Math performance from at-risk students in the Code 1, Code 

2, or Code 3 CTE Involvement groups revealed the presence of statistically significant 

results for Code 1 and Code 2 CTE Involvement, but not for Code 3 CTE Involvement.  

Differences were present in the PSAT Math between students in the No CTE 

Involvement from students in the Code 1 and Code 2 CTE Involvement.  Students 

differed in their PSAT Critical Reading scores only in the No CTE Involvement and the 

Code 1 CTE Involvement groups.  No differences were present between the No CTE 

Involvement and Code 3 CTE Involvement groups. 

 



 

 

Chapter 5 

Discussion, Implications, and Recommendations 

Introduction 

The latest report to Congress showed that 14 million students participated in 

secondary and postsecondary career and technical education (CTE) programs in the 

2007-2008 school year (Duncan, Dann-Messier, & Miller, 2010), while the federal 

government appropriates $1.1 billion per year to the states for the implementation and 

continuation of CTE programs (U.S. Department of Education, 2006).  These data clearly 

show the large role that CTE plays in the education of America’s youth.  The Association 

for Career and Technical Education (ACTE) stated that CTE prepares students for not 

only direct entry into the workforce, but also for entry into postsecondary education at the 

junior college and university levels (“What is career and technical education,” 2010). 

Many school leaders believe that CTE programs are ideal for at-risk students 

(Flannery et al., 2008).  A student is considered at-risk in the state of Texas if a student is 

identified as at risk of dropping out of school based on 13 different state-defined criteria, 

which are listed in the definition of terms section of this study (“Glossary for the 

Academic Excellence Indicator System: 2009-2010 report,” 2010).  At-risk students are 

struggling to stay in school, and the ones that do stay in school are achieving at a lower 

rate than other student groups (Texas Education Agency, 2009).  This characteristics have 

led to a concern that programs such as CTE that have been demonstrated to help students 

stay in school are not providing these students with the same educational and career 

opportunities that other students have once they have graduated high school (Flannery et 
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al., 2008).  Even with the benefits of CTE programming, administrators and counselors 

would struggle to recommend a program that would significantly narrow a student’s 

range of postsecondary choices.  The question of whether or not CTE programs prepare 

at-risk students for postsecondary academic opportunities as well as the traditional 

academic program must be answered in order for schools officials to emphasize CTE 

programming to at-risk students. 

The purpose of this study was to determine if a significant difference was present 

in the achievement levels of at-risk students who were involved in CTE programs as 

compared to those at-risk students who were not involved in CTE.  Achievement levels 

were analyzed using scores from both an assessment of minimum skills, the Exit Level 

Texas Assessment of Knowledge and Skills (TAKS) and an assessment of college 

readiness, the Preliminary Scholastic Aptitude Test (PSAT).  A large, suburban, Texas 

school district provided masked results from the October 2011 administration of the 

PSAT to high school juniors and from the spring 2012 administration of the Exit Level 

TAKS test to the same set of juniors.  Data were analyzed using logistic regression to 

determine if a statistically significant difference was present in the minimum skills 

(TAKS test) and college readiness (PSAT test) achievement levels of at-risk students 

involved in CTE at the Texas Education Agency (TEA) Code 1, Code 2, and Code 3 

involvement levels.  The results of the logistic regression indicated that although Code 1, 

Code 2, and Code 3 Involvement groups all demonstrated higher mean scores on the test 

of minimum skills, the results were not statistically significant.  The results of the logistic 

regression when applied to the test of college readiness indicated some interesting results.  

The Code 1 Involvement group scored statistically significantly lower on both the PSAT 
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Critical Reading and Math tests, whereas the Code 2 Involvement group scored 

statistically significantly lower on only the PSAT Math test, and the Code 3 Involvement 

group showed no statistically significant difference in the scores on the PSAT Critical 

Reading or the PSAT Math test.  The Code 3 Involvement group actually had a mean 

score on the PSAT Math test that was higher than the mean score of the No CTE 

Involvement group. 

Discussion of Results 

This quantitative study was designed to determine if at-risk students involved in 

CTE programs have a higher achievement rate on a test of minimum skills and a test of 

college readiness than at-risk students not involved in CTE at all and the level of 

involvement in CTE at which students obtained the highest achievement levels.  Research 

questions were formed for each of the three levels of CTE involvement defined by TEA.  

Results of the study are summarized below: 

Research Question One: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses?  Although students in 

the Code 1 Involvement group did have higher mean scores on the Exit Level TAKS 

English Language Arts and mathematics tests than the No CTE Involvement group, the 

results were not statistically significant. 

Research Question Two: Do students classified as at-risk and involved in CTE 

courses at the Code 1 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses?  In this study, students involved in 

CTE courses at the Code 1 level had statistically significantly lower achievement levels 
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on the PSAT critical reading and mathematics tests than at-risk students in the No CTE 

Involvement group. 

Research Question Three: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses?  Although students in 

the Code 2 Involvement group did have higher mean scores on the Exit Level TAKS 

English Language Arts and mathematics tests than the No CTE Involvement group, the 

results were not statistically significant. 

Research Question Four: Do students classified as at-risk and involved in CTE 

courses at the Code 2 level have significantly better achievement levels on the PSAT test 

than at-risk students who are not taking CTE courses?  In this study, students involved in 

CTE courses at the Code 2 level had statistically significantly lower achievement levels 

on the PSAT mathematics test than at-risk students in the No CTE Involvement group.  

The PSAT critical reading test did not show a statistically significant difference between 

the two groups. 

Research Question Five: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the Exit Level 

TAKS test than at-risk students who are not taking CTE courses?  Although students in 

the Code 3 Involvement group did have higher mean scores on the Exit Level TAKS 

English Language Arts and mathematics tests than the No CTE Involvement group, the 

results were not statistically significant. 

Research Question Six: Do students classified as at-risk and involved in CTE 

courses at the Code 3 level have significantly better achievement levels on the PSAT test 
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than at-risk students who are not taking CTE courses?  In this study, no statistically 

significant difference was revealed between the scores of students involved in CTE 

courses at the Code 3 level and students in the No CTE Involvement group on the PSAT 

critical reading and mathematics tests. 

Achievement levels of at-risk students on the measure of minimum skills were not 

statistically significantly different when analyzed by level of CTE involvement.  

Achievement levels of at-risk students on the measure of college readiness levels were 

statistically significantly lower for students in the range of some CTE involvement to 

non-articulated coherent sequences of courses.  At-risk students who were involved in 

CTE courses at the highest level did not show statistically significant differences in 

achievement levels from those at-risk students with no CTE involvement. 

Implications for School Leaders 

Although the results of this study did not show statistically significantly higher 

achievement levels for at-risk students involved in CTE, the average TAKS scores of at-

risk students in all levels of CTE involvement were higher than the average TAKS scores 

of at-risk students who were not involved in CTE.  This information, coupled with the 

fact that as CTE involvement increased, the negative effects of college readiness scores 

disappeared, several recommendations can be made to district and campus educational 

leaders to help achieve the goal of increased at-risk student achievement. 

The information gleaned from this study and others such as Orozco’s (2010) 

indicate that CTE programs are similar to academic programs in their ability to teach at-

risk students the minimum skills they need to graduate high school.  The question of a 

CTE program’s ability to academically prepare these students for a wide range of 

postsecondary choices still remains.  In order to combat this, district leaders should 
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assign priority to increasing at-risk student achievement through CTE programs by 

making specific and measurable goals, increasing campus communication, removing 

perceived barriers to CTE course-taking by college-bound students, and allocating more 

resources to the further development of academically rigorous CTE courses (Louis, 

Leithwood, Wahlstrom, & Anderson, 2010).  Resources should be focused in two areas. 

The first is the area of increasing learning by aligning CTE curriculum and instruction to 

the curriculum and instruction being taught in the academic courses in which students are 

concurrently enrolled.  Researchers have demonstrated that when academic lessons are 

integrated into CTE classrooms, learning is increased (Stone III et al., 2007; Wu & 

Greenan, 2003; Yost, 2011). 

To accomplish this integration of academic lessons in CTE classrooms, secondary 

principals should increase campus awareness of CTE programs and their goals and 

facilitate cross-curricular communication regarding student achievement in this context 

(Printy, 2010).  By communicating goals and program information, teachers working in 

academic disciplines will become aware of and create new ways in which the CTE 

program can assist in increasing the academic achievement of students.  This 

strengthening of the campus professional community has been established to increase 

student achievement (Louis et al., 2010).  The most effective way principals can 

accomplish this communication goal is by aligning the formal and informal 

communication structures on the campus and maintaining a dialogue with both campus-

level and district-level personnel (Printy, 2010).  As communication increases, principals 

should distribute leadership to the teachers most involved in the proposed changes.  This 

shared leadership by both principals and teachers has been documented to increase 

student achievement (Leithwood et al., 2008; Louis et al., 2010). 

Another way principals can increase achievement is by offering a program of 

studies that includes CTE courses that are more technically advanced, such as courses in 

the STEM pathway.  Dyer et al. (2006) documented that students taking STEM courses 
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achieved higher on math end-of-course exams than students who were not enrolled in 

these courses.   

The second area administrators should focus on is that of barriers to CTE course-

taking by college-bound students.  Because college entrance is becoming more and more 

competitive with the increase in enrollment, class rank is a big concern of for college-

bound students (National Center for Education Statistics, 2012).  Many school districts 

assign more possible grade points to academically advanced courses, making those 

courses a more desirable choice for college-bound students.  Administrators must devise 

a way to ensure that a student’s grade point average (GPA) is not negatively affected by 

CTE course-taking. 

Many people still believe that CTE programs offer courses that are not rigorous 

and prepare students for low-paying, dead-end jobs (Gray, 2004).  By disseminating the 

results of this study and others like it to students entering high school, their parents, and 

community members in general, principals and superintendents can dispel these myths of 

CTE programs and increase the chances that more students will consider CTE courses as 

a viable course-taking choice. 

Implications for Further Research 

In this study, data on a relatively small number of students in one school district 

in Texas were analyzed.  Results were suggestive that CTE programs do not have a 

negative effect on the achievement of at-risk students at the minimum skills level, and 

that negative effects on college readiness levels decrease and altogether disappear as at-

risk student’s involvement in CTE increases.  Due to the size of this study and its results, 

the following research suggestions would further this body of knowledge: 

1. Using a larger sample size, longitudinal data, and similar research questions, 

track a specific set of students and throughout their high school career. 
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2. Create a similar study with unmasked data and add a qualitative component, 

studying students, principals, and CTE teachers with qualitative techniques to 

determine their perceptions of the causes of the results.  

3. Create a similar study and track students for six years following high school 

graduation, analyzing postsecondary choices, scholastic achievement, job-

finding, and salaries. 

Conclusion 

The results of this study indicate that at-risk students do not receive any harmful 

secondary-level academic effects by becoming involved in CTE programs.  The data do 

indicate that some college readiness potential is lost at when students initially take CTE 

courses, but that effect disappears as students become increasingly involved in the CTE 

program.  The researcher is led to believe that the very nature of CTE programs can have 

this interesting effect. 

When an at-risk student initially decides to take CTE courses, whether by 

encouragement from school personnel or of their own volition, that student, at the same 

time, is many times making a choice to choose a career path other than college.  Some at-

risk students involved in CTE perceive traditional courses in a bad light and have a 

negative view of traditional school (Gentry et al., 2007).  The CTE program is a way for 

this student to remain in school, but experience a different type of learning method.  

Students in this situation will understand the importance of performing at the passing 

standard for a test of minimum skills such as the Exit Level TAKS test that is currently 

required to receive a high school diploma in the state of Texas.  This same student, 

however, may not understand the benefits of taking a college readiness assessment such 
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as the PSAT that is a district expectation only and not part of high school graduation 

requirements.   

Once students have become more heavily involved in CTE courses, those students 

are most certainly aware of the different ways they can choose to develop their own 

pathway to either a certification or a degree.  A student at this level would be able to see 

the benefits of scoring well on a college readiness exam than the initial CTE student 

previously described.   

Because it has been shown that CTE involvement helps at-risk students remain in 

school (Plank et al., 2008), CTE is a vehicle that should be utilized to help these students 

increase their achievement and graduate high school with a level of academic 

performance that will guarantee them a wide range of postsecondary choices.  By 

developing professional learning communities that cross the invisible barrier between 

academic and CTE programs and removing GPA discrepancies associated with CTE 

courses, teachers will be able to incorporate more rigorous academic instruction into a 

CTE program that appeals to otherwise unmotivated students and increase CTE course-

taking by college-bound students leading to increased academic success for a group of 

students that have historically struggled. 
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