
 

 

 

 

 
AN ANALYSIS OF BASIC ACADEMIC SKILLS ASSOCIATED WITH 

SUCCESS IN VARIOUS AREAS OF VOCATIONAL EDUCATION: 
A TECHNIQUE FOR PLANNING ACADEMIC PROGRAMS 

by Julius Ayo Akinwumiju 

 

     The thesis/dissertation document has been electronically approved by the following individuals: 

James Dunn (Chairperson) 

John Sipple (Minor Member) 

Mark Constas (Minor Member) 

 



 

 

AN ANALYSIS OF BASIC ACADEMIC SKILLS ASSOCIATED WITH  

SUCCESS IN VARIOUS AREAS OF VOCATIONAL EDUCATION:  

A TECHNIQUE FOR PLANNING ACADEMIC PROGRAMS 

 

 

 

 

 

 

 

A Dissertation 

Presented to the Faculty of the Graduate School 

of Cornell University 

In Partial Fulfillment of the Requirements for the Degree of 

Doctor of Philosophy 

 

 

 

 

 

 

By 

Julius Ayo Akinwumiju 

August 2010



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 2010 Julius Ayo Akinwumiju 

 



 

 

AN ANALYSIS OF BASIC ACADEMIC SKILLS ASSOCIATED WITH 

SUCCESS IN VARIOUS AREAS OF VOCATIONAL EDUCATION:  

A TECHNIQUE FOR PLANNING ACADEMIC PROGRAMS 

Julius Ayo Akinwumiju, Ph. D. 

Cornell University 2010. 

This research work was directed towards analyzing and interpreting the basic 

academic skills of reading, writing and computation associated with success in each of 

the various areas of vocational and technical activities, and to suggest ways in which 

administrators and decision-makers might use the information in planning and 

operating programs designed to (1) prepare youth for employment; (2) help them 

maintain their employability; and (3) help them advance within their occupations. 

Nine research questions were raised to guide the study. 

The research used a longitudinal approach. The data for the research came 

from three major sources: (1) the 1981 Basic Skills Survey; (2) the 1982 Employer‘s 

Survey; and (3) the 1982 Graduate Follow-Up Survey. A participatory approach was 

used in assessing the need for basic academic skills in vocational activities. Both 

descriptive and inferential statistical procedures were used in analyzing the data for 

the research. 

The study found, among other things, that (1) employers and employees differ 

in their perceptions of the basic academic skills needed for success on the job; (2) 

employees across various program areas perceived the importance of the basic 

academic skills differently; (3) employers in the seven program areas differ in their 

beliefs about the significance of the various basic academic skills for effective job 

performance; and (4) most employers reported that their new entry-level 



 

 

employees were deficient in basic enabling skills. In most cases the specific reading, 

mathematics and writing skills required for success in each program area do not differ 

significantly from program to program. 

The higher you go on the aggregate of a specific skill into a family of skills, 

the less variability there is in the demand for such a skill across vocational program 

areas. For instance, there were variations in the perceptions of employers and 

employees on the importance of some specific skills for success in their jobs. But, 

when the specific skills were regrouped into a family of skills, there appeared to be no 

significant difference in the perceptions of employers and employees of the 

significance of such skills for effective job performance. All these findings bear 

implications for policy and planning in general. 
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PREFACE 

Research done in different countries and under diverse settings has shown that 

academic pre-occupational training has proceeded as if every occupation had the same 

basic academic requirements. But, it is generally assumed (without any substantial 

research support) that the general emphasis on one area of skill or another varies 

considerably among occupations; that the specific reading materials, mathematical 

problems, writing assignments, and oral communication tasks faced by students differ 

from occupation to occupation; that certain occupations rely heavily on listening and 

speaking to communicate information whereas others use reading and writing; and 

also that the use of mathematical skills shows marked differences in emphases. 

Significantly, students who choose to enter vocational preparatory programs 

may be lacking information. They do not know which basic skills are relevant to their 

―callings.‖ It seems, then, that the chasm between related studies in the basics and 

vocational specialty training is not effectively bridged. 

Considering the need for appropriate guidance in curricular relevance in 

vocational and technical activities, this study sets out to analyze and interpret the basic 

academic skills of communication and computation—of reading, writing and 

arithmetic—that are associated with success in various areas of vocational and 

technical activities. 

The findings of the research will have various implications for federal, state 

and local policymakers on vocational and technical activities in the U.S., since 

vocational programs receive federal funding under the Vocational Education Act 

(VEA). The research also has implications for vocational and basic academic skill 
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development in developed, developing, and underdeveloped economies of the world. 

The findings of the research will be of immense value to researchers attempting to find 

solutions to the problems of pervasive sex segregation in vocational preparation. 

A number of theories attempt to explain the process of choice, but each rests 

on remarkably little empirical data. The demand for school counselors, government 

subsidies for the training of counselors, and the introduction of counseling into almost 

every manpower program illustrate the widespread assumptions that counseling and 

guidance are the key to sound occupational preparation and occupational choice. But, 

all too often, counselors appear to be less available to vocational than to other students. 

They appear to be better informed about, and overly oriented toward, college 

preparatory work, and prone to direct minority group members toward traditional 

minority occupations. The finding of the research has implications for school 

counselors in focusing on vocational education. Guidance counselors have been less 

interested in vocational students in recent years, being rather more interested in 

college-bound students. This work provides the counselors with adequate information 

on what to advise and counsel. 

Guidance counselors will find this a working tool in advising students on 

which program to follow, which areas of skills need remediation, and which areas to 

stress and emphasize. The implications of this work for students are innumerable. It 

helps them to identify the range, scope and level of basic academic skills associated 

with their ―callings.‖ 

The findings of the research have implications for employers of laborers. The 

work points out that planning geared toward identifying the variability between and 

within variables should be directed toward specifics rather than families of variables. 
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For example, there are no significant differences in the perceptions of employees and 

employers across the diverse program areas of the importance of mathematics for 

success on jobs. But, moving to the specifics and skills of mathematics, we find 

significant differences in the perceptions of employers and employees across the 

diverse program areas. And these are the essential differences. 

The findings of this research have diverse implications for policymaking and 

policy decisions. It will throw some light on the basic academic skills required for 

selection and graduation in vocational programs. 

The work has implications for educators in different areas. These include (1) 

vocational instructors who are responsible for teaching related basic skills in 

communications and computations; (2) vocational instructors who see a need to 

supplement general courses in language and arithmetic with training in specific skills 

in language and mathematics; (3) specialists charged with teaching job-related skills; 

and (4) curriculum specialists charged with developing job-related curricula in the 

basic academic skills of reading, writing and composition. 

The study provides educators with empirical information that can be diffused 

in many ways. Each vocational teacher or counselor, for example, can compare his or 

her perception of basic skill needs with those of employers and employees identified 

in this work. By doing this, educators will be able to see the relationship between their 

own opinions and the opinions of others. This will enable teachers and counselors to 

better assist students in understanding the basic academic skills pertinent to their 

―callings.‖ 

This study also paves the way for an urgent promotion of diagnostic basic 

skills tests for vocational students. This could be for admission into a program or for 
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graduation. Using the information provided in this thesis will lead to a generation of 

more relevant course experiences for effective mastery of the basic academic skills in 

vocational activities. 

The findings of this work pave the way for vocational teachers to organize 

remedial work (and experiences) for those students found deficient in any of the basic 

academic skills. This work has implications for program planning and improvement: 

curriculum builders, administrators, program planners and developers, including 

departmental heads, might be better equipped to create more relevant course 

experiences and exercises. A revisionary approach like this might provide closer union 

between basic academic skills courses and vocational specialty training. 

This research will have payoffs in both information and materials. First, it will 

pay off in the knowledge of some of the basic skills that are associated with success in 

such areas of occupational preparation. The results of the investigation will also 

amount to an evaluation of the cognitive success of two-year, half-day, and off-site 

occupational programs in New York State. It will thus inform program planners at the 

state level about the present state of basic academic skills in occupational preparation. 

The findings of the research will have implications in two major areas of 

educational programs: (1) in planning instruction and (2) in administering and 

organizing programs. It can easily be seen how the information issuing from the study 

will help in reporting student progress, in admissions, in planning remedial work, and 

for graduation. All these are pertinent to successful vocational preparation. 

In conclusion, this study (1) provides information to assist students in making 

wise selections of basic mathematics or English courses in pursuit of their vocational 

goals; (2) provides information that will assist teachers in becoming aware of the 
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mathematics/English concepts needed by students in their vocational areas; (3) 

provides examples for mathematics/English instructors to use in teaching these related 

concepts; (4) helps facilitate individual student learning; and (5) interrelates the 

disciplines of mathematics and English with vocational education. 
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CHAPTER 1 

STATEMENT AND PURPOSE 

Introduction and Statement of the Problem 

Introduction 

One of the basic expectations of education is that it prepares people for adult 

life. A major social function of schooling is vocational: to help young people find their 

way into jobs and occupations and work (Gowin, 1981). Vocational preparation has 

developed during the last hundred years along apparently very different lines in 

different countries in the world.
1
 From time immemorial, diverse approaches have 

been taken to prepare youth for adult life. But, unlike some other parts of the world, 

the United States has built occupational preparation into the fabric of its high school 

education. In the United States, the high schools have long sufficed to prepare the 

masses of prospective workers for active participation in the world of work. 

Nonetheless, in spite of the long-time recognition of and respect for vocational 

preparation at the secondary school level, problems abound. Vocational education has 

been extremely specialized and it has been divorced from general education in the 

strict sense. 

In recent years, the United States has rediscovered vocational education. It now 

realizes that education is the responsible link between social needs and social 

improvement. While Americans have traditionally been committed to the ideals of 

                                                 
1
 In the United Kingdom and Germany, the tradition of apprenticeship, inherited from craft days, has 

been adapted to the needs of industries. Elsewhere, general vocational education has been fitted into the 

fabric of the school system. In some countries, like Belgium and Sweden, it has replaced the 

apprenticeship system; in others, like France and the Netherlands, both types of education exist pari 

passu. 
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optimal development of each individual, there is increased public appreciation, 

awareness, and support for the values and benefits of education in general and 

vocational education in particular (Taylor, 1974). 

Related to renewed public interest in vocational education are significant 

conceptual and procedural changes which have been stimulated and supported by the 

Federal Vocational Education Act of 1963 and the Amendments of 1968 and 1976. 

Educators in general and administrators in particular recognize that both the public 

attitude towards vocational education and vocational education itself have changed. 

Parents and taxpayers are urging boards of education and policymakers to 

build programs of public education around the basic skills needed to become effective 

and decent citizens in a democratic society. The big question is, ―What is basic public 

education?‖ or ―What are the basics in public education?‖ 

No matter how the issue of what should be basic in public education is 

approached, one has to encounter the basic academic skills. It is all right to talk about 

democracy, opportunity, equal opportunity, and other general ideas, but most people 

insist that, as important as these are, they do not represent the basics needed for 

survival in a technologically developed society such as the United States. These basics 

are, simply put, the ability to read, to calculate, and to write legibly and grammatically. 

The three R‘s, reading, writing, and arithmetic, are the basic skills in most people‘s 

minds, and that sentiment has considerable justification. If someone graduates from 

high school unable to read, write, or calculate, he or she will be at a distinct 

disadvantage in getting a job, voting, knowing about what‘s happening in the world, 

and even just getting around (Kohl, 1982). Such awareness has stimulated interest in 
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academic circles in the relationship between vocational and basic academic skills 

acquisition at the secondary school level. 

Scope and Statement of the Problem 

In recent years, much has been written about the relationship between 

vocational and basic academic skills acquisition at the secondary school level. A 

foundation in the basic skills of reading, writing, and arithmetic is widely regarded as 

essential for students‘ success in learning both at school and at work (Corman, 1980). 

The need for basic skills in communication and computation is constantly growing. 

We are living in a society of increasing complexity. We face a continually growing 

need for training in basic skills to be offered at all levels of educational enterprises 

(Dunn, 1979). But research done in different countries and under diverse settings has 

shown that academic pre-occupational training has proceeded as if every occupation 

had the same academic requirements (Smith, 1978; Munday, 1979; Corman, 1980; 

Dunn, 1980). 

It is generally assumed, though, that emphasis on particular skills varies 

considerably across occupations. The specific reading materials, mathematics 

problems, writing assignments, and oral communications tasks faced by workers differ 

from occupation to occupation. Certain occupations rely heavily on listening and 

speaking to communicate information, whereas others use reading and writing. The 

use of mathematics skills shows marked differences in emphasis from occupation to 

occupation. 

One of the most recent studies on basic job skills requirements in industry, 

conducted by the Canadian Employment and Immigration Commission, pointed out 

that: 
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It is increasingly recognized that the rate of technological change, as well as 

the fluctuations of specific labor markets, requires a degree of training and 

flexibility possessed by relatively few workers. The problem lies not in a 

resistance to change on the part of the labor force, but rather on the content of 

the curriculum which trains a person for a specific job rather than for a family 

of jobs, and the nature of the credentials for employment which fails to 

recognize, in this age of specialization, that many skills are transferable to a 

variety of occupations . . . Rather oddly, while skills training has been 

developed and carried out as if every occupation has unique skill requirements, 

academic pre-occupation training has proceeded as if every occupation had 

the same academic requirements. (Smith, 1978) 

Significantly, students who choose to enter vocational preparatory programs 

may be informationally disadvantaged. They do not know which basic skills have 

relevance to their ―callings.‖ It seems, then, that the chasm between related studies in 

the basics and vocational specialty training is not effectively bridged. 

The problem was recognized by President Carter, who initiated a major 

component of the Youth Act of 1980 in bills before the House and the Senate in the 

spring of 1980. This was aimed at improving the basic literacy and computational 

skills of low-income and minority youth as a partial means of reducing youth 

unemployment. The recent announcement of this initiative renders information on 

vocational educational students‘ basic academic skills especially timely. 

Basic skills education has been a national priority theme in vocational 

education during the past few years and promises to be of continuing concern in the 

future. Recent legislation and funding allocations provide evidence of a strong 



5 

 

commitment to basic skills education on the part of federal, state and local 

governments. The Basic Skills Act passed by Congress as Title II or the Education 

Amendments of 1978, and the Youth Act of 1980, are the major legislative mandates 

in recent years under which grants for basic skills education are being administered at 

the federal level. 

The National Institute for Education (NIE), an organ of the federal government, 

identified basic academic skills as a priority research area in 1970. In 1973, a sum of 

$19.3 million was allocated for research to discover what reading and mathematics 

skills are required for adequate functioning in society, how children can overcome 

barriers to learning the basics, and how the teaching of reading and mathematics can 

be improved.
2
 The NIE, with many research centers in the United States, is involved in 

many efforts related to the basic skills. 

Such activity at the federal, state and local levels is a reflection of public 

concern over students‘ continually declining test scores on national assessments of 

reading, writing, and mathematics skills and the pervasive desire of citizens to reverse 

that trend. The yearly (1973–81) Gallup Polls of Public Attitudes towards education 

sponsored by Phi Beta Kappa have shown a continuing concern over the need for 

more instruction in the basics. The 1979 edition of The Condition of Education by the 

National Center for Educational Statistics showed that secondary school principals 

reported increased emphasis on reading, writing, and mathematics skills as the greatest 

challenge in the schools in the past five years, that is, since 1974. 

The emphasis on basic academic skills education exists in vocational education 

as well. Vocational teachers along with other teaching specialists are confronted with 

                                                 
2
 It is to be noted, though, that the actual amount of money budgeted for basic skills has declined 

significantly. In 1975 it dropped to $12.4 million and in 1981 it came to $2.0 million. 
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the need to help students understand the importance of their subjects in different areas 

of application. For vocational educators, the term basic, therefore, refers to the 

competencies required for success in a given occupation. 

What are these competencies? What are the basic academic skills associated 

with the mastery of each of the vocational programs? How are these skills related? 

What is the connection between the academic demands for learning those skills and 

the actual demands of occupation? How consistent are the basic academic skill 

demands of education and the basic academic skill demands of occupation? What is 

the fit between the programs that are preparing students and the jobs that are out there 

waiting? Do students in various occupational preparation programs have essentially 

the same basic academic skills? What are the minimum levels of skills associated with 

effective performance both at school and on the job? What variation, if any, exists in 

the basic academic skills of seniors in the various program areas? What is the scope of 

the basic skills performance of seniors in each area of vocational activity? What do 

employers and new employees believe to be the skills associated with success in each 

job area? What variation, if any, exists between the employers‘ and the employees‘ 

beliefs? What skills do employers believe their new employees do not possess? What 

are the policy implications of the answers to these questions? 

Purpose and Objective of the Study 

Considering the need for appropriate guidance and curricular relevance in 

vocational education, this work sets out to identify the basic academic skills of 

computation and communication—skills in reading, writing, and arithmetic—that are 

associated with success in various areas of vocational activity. It is the intent of the 

study to provide information that would help satisfy some of the unmet demands 
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regarding basic academic skills needs in vocational specialty training both at the 

secondary school level and in the world of work. 

The objectives of this study are: (1) to identify the basic academic skills of 

reading, writing, and mathematics computation that are associated with successful 

completion of each vocational program; (2) to study the variability in basic academic 

skill requirements across occupations; (3) to study the level and range of basic 

academic skills acquired by seniors in the various areas of occupational programs; (4) 

to analyze the variability in the basic skills scores of the 1981 graduates across jobs;
3
 

(5) to determine the basic academic skills presumably lacking in typical new entrants 

into the labor market; (6) to determine the variability in the opinions expressed by job 

holders in various occupations as regards the basic academic skills they believe are 

important and useful for successful job performance; (7) to determine the variability in 

the beliefs of employers in the various job areas about the basic academic skills that 

are important for successful job performance; (8) to analyze the variability in the 

perceptions of employers and employees on the basic academic skills that are 

associated with successful job performance; (9) to investigate the relationship between 

basic academic skills mastery and successful job retention; and (10) to analyze the 

differences in the scores of employees and whole program completers. 

Related Research Questions  

To achieve the objectives stated above, some pertinent questions were raised to guide 

the study and attempts were made, using the available data (see chapter 3), to answer 

the research questions: 

                                                 
3
 The group fell into five main categories. The 1981 vocational graduates are either attending schools, 

employed in jobs related to their occupational specialty training, employed in areas not related to their 

high school majors, unemployed (but looking for a job), or in the military. 
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1. What is the distribution of test scores by areas of vocational program, and do 

they differ? 

 This question is directed towards identifying the basic academic skills that are 

associated with completion of each vocational program area. It is hoped that such 

identification will enable us to determine the level of basic academic skills acquired by 

the 1981 seniors in each program area. Such identification will also enable us to 

inspect the pattern and profile of the skills possessed by the typical graduating seniors 

in each program area. 

2. Among the skills, are the relative strengths and weaknesses the same for the 

diverse areas of vocational programs? 

 This question follows directly from question 1. After the identification of the 

skills and patterns of performance of seniors in the various program areas, the next 

important area is to analyze the variations that exist in the skills of seniors from 

program to program as measured by the Basic Skills Survey Items of 1981. Hence, 

this question is geared towards finding the variability between and among the basic 

skills scores of seniors in the diverse occupational programs. The answer to this 

question will enable us to further study the patterns of performance of seniors across 

program areas. The answer to this question, coupled with the answer to question 1, 

will also enable us to determine the skills associated with successful completion of 

each vocational program area. It is assumed that the information gleaned from these 

answers will provide us with the basis for advising on basic skills required for 

admission into each program area. We should also be better equipped to advise 

students on areas of basic academic skills that need remediation and those essential for 

graduation in each program area. 
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3. What variation, if any, exists in the scores of graduates who are attending 

schools, employed in their areas of training, employed in areas not related to 

their training, not employed at all, and those in the military? 

 This question was geared towards investigating the skills possessed by 

graduates in each of the five specified groups. Such a determination will enable us to 

study the patterns of performance of graduates in each category. The findings will 

enable us to explore whether or not the acquisition of basic skills might contribute to 

their classification. 

4. What skills do employers most often say that their new employees do not have? 

 It will be an interesting investigation to inquire into the basic academic skills in 

which new entrants into the labor market are deficient. Knowledge of such skills will 

enable us to plan for (or at least provide advice concerning) remediation and the 

graduation requirements of basic academic skills across program areas. It will also 

help in structuring instructional programs to incorporate and meet such demand. 

5. What differences exist in the opinions expressed by new employees (employed 

in areas related to their high school programs) in different areas about how 

important the basic academic skills are for effective job performance? 

 The answer to this question will provide us with the basic academic skills new 

entrants into the labor market use. Such an analysis will enable us to discover the 

skills that employees say are actually used on the job. 
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6. What differences exist in the opinions expressed by employers of new high 

school graduates in the various occupational programs about how important 

the basic academic skills are for successful job performance? 

 The answer to this question will enable us to further explore the basic 

academic skills used in different program areas. The findings in response to this 

question coupled with the answer to question 1 will enable us to scrutinize and study 

those skills that students have on graduation and those skills that are actually used on 

the job. The answers will help us to determine the fit between seniors‘ actual 

knowledge of basic academic skills and the actual need for academic skills by job. 

7. Within an area, do new employees and employers agree on the relative 

importance of the several basic academic skills for success on the job? 

 This question was geared towards finding the fit between the opinions and 

beliefs expressed by both employers and employees about the skills used on the job. 

The findings here will enable us to better understand the skills that are actually used in 

each job area. 

8. Are the ability scores of those employed in relevant job areas significantly 

different from those of successful high school vocational program completers? 

 Since the main focus of this study was to investigate the basic academic skills 

associated with success (both at high school and on the job) in various vocational 

program areas, it would be a good exercise to determine whether the skills acquired by 

typical successful high school graduates are the same as the skills used in jobs related 

to their high school majors. It is important to find out whether good performance on 
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the Basic Skills Survey is related to employability. From this, we would be able to 

determine whether success at school is related to employment. 

9. Among those in the employed (in a relevant area) category, do those with a 

longer stay on the job score or perceive differently from those who stay for a 

shorter time? 

 One of the basic assumptions of this investigation was that ―a new employee 

who is on the job for at least six months has been successful.‖ It would be interesting 

to determine the difference in perception and scores of this group of workers and the 

perceptions and scores of those who did not stay up to six months at their jobs. Maybe 

there is a relationship between job retention and high performance on the Basics Skills 

Survey on the one hand and job retention and employees‘ perceptions of the essential 

skills for effective and efficient performance at jobs on the other hand. 

Significance of the Study 

The relationship between basic academic skills and vocational education 

represents a subject that has won both national and international attention and it is 

acutely relevant to the key objectives of federal, state, and local policymakers. In 

relating how little is known about the basic academic skills of secondary vocational 

education students, it emphasizes the significance of heightened research efforts and 

of prudence in the adoption of remedial measures. 

A foundation in the basic academic skills of reading, writing, and computing is 

essential for students‘ subsequent learning both at work and at school. Although these 

skills are considered to be crucial and critical for success in vocational education and 

subsequent entry into the labor market, for upgrading skills, and for retraining, little is 
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known about the differential patterns of basic academic skills attained by vocational 

students in secondary schools. This research will provide adequate information in 

discerning those areas of basic academic skills that are associated with each vocational 

program. This will enable teachers and curriculum planners to structure their programs 

and instructions accordingly. Understanding the need for individualizing instruction 

according to a student‘s individual needs is yet another area of importance for this 

study. 

The proposed research should interest a wide range of people: educators, 

curriculum planners, policymakers, employers of labor, researchers, evaluators 

concerned with vocational education, program planners, school administrators, 

teachers, Department of Education officials in charge of vocational education, students 

in high schools and community colleges, parents, and guidance counselors. A number 

of theories attempt to explain the process of choice, but each rests on remarkably little 

empirical data. Demand for school counselors, government subsidies for the training 

of counselors, and the introduction of counseling into almost every manpower 

program illustrate the widespread assumptions that counseling and guidance are key to 

sound occupational preparation and occupational choice. All too often, however, 

counselors appear to be less available to vocational than to other students. They appear 

to be better informed about and overly trained towards college preparatory work, and 

prone to directing minority group members towards traditional minority occupations.
4
 

                                                 
4
 This new turn needs correction, realizing that guidance and counseling in schools began as vocational 

guidance with an emphasis on occupational selection and placement. The newer traditional way of 

describing guidance as having three aspects—vocational, educational, and personal-social—is now 

dying down. Vocational guidance, instead of being guidance, becomes a negligible part of guidance. 

The resurgence of interest in vocational-career guidance that began in the 1960s and was aided, in part, 

by a series of national conferences funded through the VEA of 1963 and later the amendments of 1968, 

contributed substantially to the renewed interest in the term ‗guidance‘ and its practice in schools. 
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The findings of the research will be of significance to school counselors in 

focusing on vocational education. Guidance counselors have been less interested in 

vocational students in recent years, tending to show greater interest in college-bound 

students. This work will provide counselors with adequate information about the areas 

in which they should give advice and counsel. The guidance counselors will find this a 

useful working tool for advising students as to which programs to follow, which areas 

of skills need remediation, and which areas to stress and emphasize. 

It is generally accepted that the basic objectives of vocational education in any 

public school are (1) to meet the manpower needs of society; (2) to increase the 

options available to every student; and (3) to serve as a motivating force for enhancing 

all types of learning. It is easy to see how important the findings of this research will 

be to manpower planners and policymakers. This work will help identify areas open to 

each student, thereby increasing his or her options. Students will also find the work 

useful in identifying the range, scope, and levels of basic academic skills associated 

with their ―callings.‖ The work will also be of significance to students in their first few 

years of high school for paying attention to the three R‘s and in combating any 

problem that may militate against their pursuing vocations of interest to them. 

The findings of the research will have significance to employers. It will enable 

them to improve their training programs, get employees that have the needed basic 

skills, and also help them alleviate some of the problems employers face with new 

entrants into the labor market. 

The policy implications of this research will interest policy decisionmakers in 

guiding them on selection, admissions, and the graduation requirements of basic 

academic skills in vocational programs. 
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Administrators will find the research findings extremely useful in helping them 

to organize their programs. Vocational teachers will find this work helpful in guiding 

them in deciding how to use their instructional time. 

Educators in different areas will benefit from the findings of this research. 

These include (1) vocational instructors who are responsible for teaching related skills 

in communication and computation, (2) vocational instructors who see a need to 

supplement general courses in language and arithmetic with training in specific skills, 

(3) specialists charged with teaching job-related skills, and (4) curriculum specialists 

charged with developing job-related curricula in the basic academic skills of reading, 

writing, and computation. 

It is hoped that the information provided can be used to make basic academic 

skills training more supportive of technical skills training and more relevant to 

potential jobs. 

This work will pay off in both information and materials. First, it will lead to 

new knowledge about some of the basic academic skills that are associated with 

success in each area of occupational preparation. Second, it will provide information 

about the basic academic skills of communication and computation that are essential 

for successful, effective, and efficient performance across diverse job areas. 

This work should be of interest to a variety of people and to all vocational 

educators, including teachers, administrators, federal agency personnel, researchers, 

and the national center staff. 

The findings of the research will have significance in two major areas of 

educational programs: (1) planning instruction and (2) administering and organizing 
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programs. It can easily be seen how the information issuing from the study will help in 

reporting student progress, in admissions, in planning remedial work, and for 

graduation. All these are pertinent to successful vocational preparation. 

This study does not claim to span all the problem areas of basic academic skills 

and vocational preparation in New York State. Rather, the work acts as an eye-opener 

to further research in the various areas. A replication of this research in other modes of 

vocational preparation is hereby encouraged.
5
 

The consistency of the basic academic skills demands of educational programs 

with the basic skills demands of corresponding occupations, that is, the fit between the 

program that is preparing students and the jobs that are out there for students, is yet 

another significant area of this investigation. It is the feeling of many people that the 

academic demands of any program of occupational education are by far higher than 

the academic demands of the occupations themselves, that is, that demands at school 

are more rigorous than demands on the job. This research will point out such 

relationships. Such findings may help us scale down (or up) the basic academic skills 

demand of the program to be more consistent with the demands of an occupation. 

It is the investigator‘s contention that the findings of the study might generate 

the knowledge and understanding on which academic teachers and occupational 

teachers can base their teaching and evaluations on greater objectivity, reliability, and 

validity. 

 

                                                 
5
 There are three major sources of secondary occupational education in New York State: (1) 

comprehensive occupational/technical high schools, (2) home schools (i.e., primary academic high 

schools, and (3) Boards of Cooperative Extension Services (BOCES). 
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Basic Assumptions 

 Several assumptions were made in carrying out this investigation. Among the 

most fundamental are: 

1. Some level of skill in reading, writing, and computation are essential for 

success both at school and on the job. 

2. Occupational training currently proceeds as if every occupation has the same 

academic requirements. 

3. Tests can give a reasonable, minimal index of students‘ ability to read, write, 

and calculate. 

4. Students who persist in their vocational education programs until the last 

month of their school year can be considered as having successfully completed 

their programs. 

5. There are variations in the basic academic skills required for success in various 

areas of vocational education. 

6. A new employee who can keep a job for six months or more probably has the 

minimum level of skills required for success on the job. 

7. An employee who succeeds on a job either came to the job with the required 

basic academic skills or learned such essential skills on the job. 

8. There may be differences between employees‘ and employers‘ perceptions of 

what basic academic skills are associated with (or essential for) effective and 

efficient performance on the job. 
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9. Employers and new employees are in the best position to give advice as to 

which basic academic skills are being used on their jobs. 

10. The employer-targeted instruments used in this study are reliable and valid 

means for collecting information on basic academic skills and the world of 

work. 

11. The skills listed as important are the same as those used on the job. 

 

Limitations 

 This study suffers from several limitations, among the most striking of which 

are: 

1. The specific findings are limited to two-year, half-day, off-campus vocational 

institutions in New York State. 

2. The scope of the research was limited by time and financing. 

3. The moderate response rate to the follow-up survey. 

4. The indifferent attitude of some of the Boards of Cooperative Extension 

Services (BOCES) directors and vocational education graduates. 

5. The uncooperative nature of some of the employers of labor. 
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Definition of Terms 

Whenever there is a clash of theory or a conflict of interests, shades of 

meaning assume an excessive importance and themselves become the subject of 

controversy. It is essential, at the onset of this dissertation, to define the precise sense 

in which certain terms were used. 

The term vocational education as used in this work refers to education for any 

occupation that normally requires less than a baccalaureate degree for the beginning 

worker.
6
 It refers to the whole hierarchy of occupational preparations provided in high 

schools offering two-year, half-day, off-site programs of occupational education in 

New York State. Such programs include (1) agricultural education, (2) distributive 

education, (3) health occupational education, (4) home economics education, (5) 

business and office education, (6) technical education, and (7) training in trades, 

industrial, or service occupations. The term includes the whole spectrum of labor from 

semi-skilled workers to technicians and paraprofessionals. It is a preparation for 

employment in any occupation for which specialized education is required, for which 

there is a societal need, and which can be most appropriately done in the high schools 

(as defined above). Vocational education, as used in this context, is specialized 

because courses or programs are elected only by those individuals who are interested 

in preparing for a particular occupation or family of occupations. It is part of the total 

process of education aimed at developing the competencies needed to function 

effectively in an occupation or a group of occupations. 

                                                 
6
 Some special training can be provided more effectively and more efficiently on the job, but in this 

work we will deal with the public school‘s responsibility for vocational education. Some authorities 

have argued that since a vocation is a ―calling,‖ the term vocational education is broad enough to 

include preparation for the professions. They pointed out that a large university with its many 

professional schools—medicine, dentistry, law, engineering, social work, public health, and 

education—could appropriately be called a vocational school. Even though this notion of vocational 

education is correct, it is not used in this research. 
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Vocational education, as used here, may be differentiated from ―general 

education‖ or ―common learning.‖
7
 Throughout this dissertation, ‗vocational 

education’ will be used to mean any specialized preparation for employment provided 

in high schools offering two-year, half-day, off-site programs of occupational 

education in New York State. Such programs are geared towards the imparting and 

learning of knowledge and skills whose aims are to train and to prepare for tasks from 

which the performer can earn his or her living. 

The term basic academic skills denotes those skills in communication and 

computation, that is, in reading, writing, and mathematics, that are used in vocational 

preparation.
8
 The term ‗basic skills‘ presupposes the existence of other skills to which 

such skills are basic. Skills can be specified as basic only when that to which they are 

basic is clearly stated, delineated, and identified. Skills are either basic or not basic to 

a specific occupation. In vocational education, basic skills are often defined as the 

physical and perceptual abilities, such as hand-eye coordination in operating a lathe, 

that are needed to successfully carry out the technical tasks associated with various 

occupations. Traditionally, basic academic skills in reading, writing, oral 

                                                 
7
 In its broadest sense, vocational education is that part of education that makes an individual more 

employable in one group of occupations than in another. It may be differentiated from general 

education, which is of almost equal value regardless of the occupation that is to be followed. For 

example, foreign language study is vocational education for those students who plan to be interpreters; 

drivers education is vocational for the broad range of occupations that require persons to be able to 

drive an automobile; education in any specialized field is vocational education for those persons who 

plan to teach in that field. While the intent of each student has a great deal to do with determining 

whether or not a particular subject is vocational education for him or her, it is possible, by choosing 

subject matter and methods of presenting that subject matter, to insure that a subject has little or no 

vocational value for any of the students enrolled. However, all general education subjects could be 

taught in a way that would emphasize their occupational value and relevance to society as a whole. 

Vocational education and general education are intimately interwoven. In most instructional situations 

some courses can have occupational value. An awareness of occupational goals leads students to see the 

relevance of certain content that otherwise might appear highly irrelevant. 
8
 The word ―basic‖ was used in its original Greek sense of being a stepping stone, a pedestal, a base, 

something that led somewhere, that supported or provided a foundation for something else. A basic skill 

is one that provides a road to a goal, a strength that enables a certain quality of life to be supported 

Basic skills have no meaning without a vision of the goal, not of education per se, but of society. 
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communication, and mathematics, and the technical skills needed for success on a job, 

have been viewed as separate entities. In many ways this has denied students in 

vocational education programs opportunities to learn academic skills. It is, however, 

becoming clear that basic academic skills either in their initial learning or as part of 

their performance are essential. 

The movement toward competency-based education fostered three different 

approaches to the definition of basic skills: minimum academic competency, life skills, 

and occupational task analysis. In defining basic academic skills associated with 

success in various occupational areas, the author combines the best features of the 

three approaches. The broader usage of academic achievement as measured by grade 

point average (GPA) or class standing for vocational students will not be adopted in 

this work.
9
 

By successful completion in a vocational program is meant the ability of a 

student in an occupational high school to persist in a program of occupational training 

until the last week of his or her senior year. Success in a program means persistence in 

the program for at least two years. A student who enters a program of occupational 

study in his or her junior year and remains in the program until the last week of his or 

her senior year is considered to have successfully completed the program. ―Success‖ 

in this context means the ability to remain in a program of vocational preparation for 

at least two years (junior year through senior year) without dropping out. 

 

 

                                                 
9
 While academic achievement is related to basic skills attainment, it has a broader interpretation. 

Academic achievement is generally measured by GPA or class standing for vocational, academic, and 

general students. 
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CHAPTER 2 

BACKGROUND OF THE PROBLEM 

This chapter is divided into two major sections. The first section focuses on a 

historical overview of the changes in the United States that have stimulated interest in 

basic academic skills. The section will discuss why, in recent years, great emphasis 

has been placed on basic academic skills in the educational setting. The second section 

consists of a critical review of the literature related to basic academic skills in 

connection with vocational education. 

Rationale for Emphasis on Basic Academic Skills 

Changing Nature of the U.S. Economy 

Interest in basic academic skills in the United States has both remote and 

immediate connotations. Within the last 80 years, there has been a real shift in the way 

people are employed throughout the United States. At the turn of the twentieth century, 

people were employed primarily in agriculture, with more than 87 percent working on 

farms. Presently, however, only 3 percent of the population works on a farm and most 

other people are engaged in offices, industries, and factories. Within the last 80 years, 

America has passed through three phases, from agricultural to industrial and then to 

post-industrial. The transformation has been primarily from an agriculturally based 

economy to an information-based economy. People are now engaged in the processing 

and sharing of information, mostly office-type work in banks, business offices, public 

agencies, services, and so on. All these demand different kinds of skills. Skills now 

have become highly academic. The shift towards information and service divisions 
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calls for people with stronger academic backgrounds, people who are able to read, 

communicate, and process information. 

Decline in Test Scores 

From 1900 to 1981, the number of high school graduates rose from 3 percent 

to more than 75 percent of the secondary school age cohort. This rise brought along a 

lowering of test scores. Within the last eighteen years, 1963 to 1981, there has been a 

substantial decline in Scholastic Aptitude Test (SAT) scores (see appendix, p. 233). 

The College Entrance Examination Board (CEEB) reported a successive decline of 

about 5 percent in verbal ability and about 4 percent in mathematics ability as 

measured by the SAT (Munday, 1979). Other tests, like the National Assessment of 

Education Progress (NAEP) and the Iowa Proficiency Test, support this claim by the 

CEEB. 

The Chronicle of Higher Education also reported a persistent decline in SAT 

scores, with the verbal average dropping to 424 and the mathematics average dropping 

to 466. It has also been estimated that if all three million high school seniors in the 

country took the SAT, the average verbal score would be 368 and the average 

mathematics score would be 403 (Dunn, 1980). 

It is acknowledged that variation exists in the structure and composition of 

students from year to year, but the seemingly continuous decline in test scores in 

recent years suggests that less success in teaching skills is evident today than 

previously. 

A special panel formed by the College Board indicated that the decline may be 

caused by such factors as lower teaching and learning standards, increased time 
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devoted to television, changes in the family‘s role, and turbulence in national affairs. 

Many parents, politicians, and educators have blamed schools for the decline in test 

scores. The idea that the schools should be held accountable for the success or failure 

of students is new. In the past, especially in the early part of the twentieth century, 

most people accepted the idea that some students were uneducable either because of 

genetic ―inferiority‖ or because of cultural ―deficits‖ (Hurn, 1978). Whatever the 

causes, considerable numbers of high school students are lacking in basic academic 

skills. 

Vocational teachers have noticed the same decline in abilities evidenced by test 

scores. The inability to follow oral directions, problems with reading information on a 

manufacturer‘s label, not being able to write complete sentences or to measure 

accurately are all things that become major impediments to success, both at school and 

at work. Vocational teachers see these problems not only in the context of school but 

also in relationship to success on the job. They are made aware of the impact that low 

basic skills have on student performance in entry-level jobs. 

The awareness has come through their ongoing contact with employers who 

are familiar with the complexity of the labor market. This is a major social problem, 

given the need for people with basic skills in most occupations today. This raises 

many questions. The concern has been picked up by vocational teachers who are very 

aware of what it takes for a student to get a good job, to hold that job, and to advance 

within the occupation. Basic academic skills are the primary factor here. Teachers see 

the need in terms of the students, as employers are demanding students, and most 

especially new employees, with basic academic skills. Many employers are reporting 

that their new entry-level employees do not have adequate skills in reading, writing, 

and computation (i.e., in the three R‘s), and a lot of big corporations have started their 
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own programs of instruction in the basic skills to remedy the shortcomings of public 

education. Many employers claim that vocational training does not matter, that what 

they (the employers) need instead are people who are smart, intelligent, and adaptable. 

The basic vocational skills can be taught on the job. What is more difficult is to give 

people the basic social and intellectual skills that they need. Many employers are 

setting up their own programs to teach basic skills. They choose people with the 

greatest potential and offer them additional instruction in mathematics and/or reading 

in order to make them function efficiently in their particular jobs. 

In the last ten years, basic skills have emerged as an area upon which we 

should concentrate. In a recent national survey of public secondary school principals 

for the NIE, it was found that almost 90 percent of all high schools in the U.S. offer 

remedial reading and mathematics programs. Approximately one out of every ten 

students is in a remedial basic skill program. Over 94 percent of this nation‘s 

secondary school administrators report basic skills mastery as one of the most 

important objectives of school (Dunn, 1978). 

It is clear from research that the inability to perform advanced academic tasks 

is sometimes the result of a lack of simple, but crucial, enabling skills. Whether these 

enabling skills are missing because (1) a student was absent when the skills were 

being taught, (2) the student was a poor learner who just never mastered the skills, or 

(3) the skills were poorly or perhaps even never taught, is unanswered.
10

 

In many ways, the ―back-to-basics‖ movement of the late 1970s was a 

rejection of the open-classroom concept. On a 1977 Gallup poll, 83 percent of 

                                                 
10

 All too often, basic skills training is assumed to be ―remedial education,‖ the implication being that 

something has to be ―fixed up.‖ It is often assumed implicitly to be the fault of students. Students are 

often assumed to lack motivation, ability, attention span, etc. But this represents a simplistic view of the 

problem. 
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Americans favored a return to basics. When asked what this means, most respondents 

said that schools should emphasize the three R‘s. The back-to-basics movement really 

started when parents began to sense that their children were not learning what they 

(the parents) had learned, that they were not gaining the skills that they had gained 

from school. Parents all over the U.S. put pressure on school boards to emphasize the 

basics. The result was a proliferation of new basic skills programs and the 

establishment of schools whose major emphasis was on basic skills. 

Vocational education offers a real opportunity to teach basic skills because it 

utilizes small classes. The teachers and students are together for up to two years. The 

vocational curriculum is interesting to students and motivates them to learn the basic 

skills that they need. Philip Foster (1965), in his article, ―The Vocational School 

Fallacy in Development Planning,‖ puts forward the idea that formal school systems 

are indeed the best means of teaching basic competencies necessary to master specific 

skills offered in vocational schools. 

Vocational education has always applied task analysis to make curriculum 

relevant to jobs. Given a job, what are the tasks needed to complete the job? Here, 

however, we have a variety of tasks besides technical tasks—being able to use tools 

and instruments—but some academic tasks, too, involving the ability to read, write, 

and do mathematics. 

Basic academic skills have been a national and international priority during the 

past few years and this issue promises to be of continuing concern in the future. For 

vocational educators, the term ‗basic‘ suggests basic to an occupation. 
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Review of Related Literature 

The review of relevant literature is critical for successful delineation of any 

research and development efforts. It is an essential beginning point and, most 

importantly, a continuous process that terminates with the completion of the 

investigation. The review of literature helps to determine the state of the art in the 

area(s) of investigation germane to the research at hand in order to build on previously 

discovered ideas, theories, views, concepts, conjectures, principles, and information 

rather than having to rediscover what has already been discovered. 

Critical investigation of such an academic exercise as we have here in this 

dissertation calls for an important intersection of two major areas of educational 

literature, as could be seen from the title of the study: An Analysis of Basic Academic 

Skills Associated with Success in Various Areas of Vocational Education . . .‖ 

It is no surprise that a considerable body of literature has been accumulated on 

curricula reform. Of the many curricula reforms, that of basic academic skills has been, 

all along, the most controversial. To understand why this is so, one would need to go 

into some history and into the nature of basic academic skills and take a look at what 

is happening around us today. In other words, there are both remote and immediate 

causes of the revolution we now have in the basics cum vocations. 

Public education has always been a part of the U.S. commitment to democracy. 

There never was a time when public education worked for all the children, but 

fortunately there also never was a time in U.S. history when some people were not 

struggling to make it work (Herbert, 1981). It is that task we continue here in this 

study. 
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Seven historical purposes have been proclaimed in American education since 

the turn of the century. The four familiar goals constitute the American ―quadrivium,‖ 

and they lead in different directions. One leads to academic discipline, one to 

efficiency, a third to individual development, and the fourth to vocational competence. 

The three more recent purposes are much more controversial, much more 

complicated and, in some respects, more fundamental. Education is being called on to 

aid in the American people‘s renewed search for their three most cherished ideals: 

liberty, equality, and justice (or, political community). These form the new ―trivium.‖ 

The schools and colleges could help society put into practice our proposed 

democratic ideas and ideals. This point is aptly delineated by Butts (1975) in his paper 

―The Search for Purpose in American Education.‖ 

Since the early 1900s, the structure and values of the American society have 

undergone substantial changes. Industry, business, services, and labor have become 

highly complex and occupational specialization continues to increase. Concurrently, 

urbanization, a mobile population, the increasing depletion of natural resources, and 

the emergence of a variety of groups and movements asking for recognition have 

brought about extensive psychological, sociological, and economic changes. The 

challenges these and other changes represent to individuals and society have caused 

the educational community to continue to seek ways to improve and extend 

educational programs at all levels and for all ages. 

The individual and societal needs resulting from these changes are of particular 

concern for the education community because of the impact they have on the theory 

and practice of vocationalism and avocationalism in the educational setting. It is clear 

from an analysis of these needs that a reconceptualization of basic academic skills in 
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vocational education is necessary to advance from an ancillary, crisis-oriented 

conception to a comprehensive, developmental conception based on personal and 

societal needs organized pragmatically around person-centered goals and activities 

designed to meet these needs. 

Such a reconceptualization of basic academic skills in the context of vocational 

education requires that vocational programs become equal partners with instructional 

programs—with concern for the intellectual development of individuals. Traditionally, 

vocational programs have not been conceptualized and implemented in this manner. 

As Aubrey (1981) suggested, ―vocation is still seen only as a supportive service that 

does not have a content base of its own.‖ 

Recent Trends in Vocationalism 

The past thirteen years have witnessed an enormous jump in public support for 

vocational education. Not only has federal spending increased from 260 million 

dollars to 682 million dollars per year, but state and local allocations have risen 

tremendously as well. Federal spending has dropped from 19 percent to 11 percent of 

total expenditures for vocational education.
11

 Such figures suggest that the value of 

vocational education is on the upswing. 

According to 1975–76 data from the National Center for Educational Statistics, 

at least 8,000 schools (public and private) offer occupational training, business 

                                                 
11

 In 1970, the federal government devoted 260 million dollars while state and local governments spent 

1,111 million dollars. But now the federal government has increased its spending to 682 million dollars 

while state and local governments put in 5,520 million dollars. The jump in both the federal and 

state/local government spending is an indication of the importance attached to vocational training. It is 

to be pointed out, though, that vocational education is an industry in its own right. It has its own 

advocacy groups, such as the American Vocational Association and the National Advisory Council of 

Vocational Education, and its assemblage of bureaucracies—from the Federal Department of Health, 

Education, and Welfare to the Department of Labor to state directors of vocational education and the 

National Association of Counties. 
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colleges, barber and cosmetology institutes, trade schools, and other kinds of job-

related training. Such schools employed more than 120,000 people and they had an 

enrollment of more than 1.3 million students. 

In recent Congressional testimony given by Daniel B. Dunham, HEW‘s 

commissioner for occupational and vocational education, he pointed out that 17 

million students are presently enrolled in all job-related programs aided by federal 

funds: ―secondary, post-secondary, and adult students in initial, refresher, or 

upgrading vocational educational programs.‖ 

The objectives for vocational education center on preparing people for 

employment. The Digest of Educational Statistics, published in 1978 by the National 

Center for Education Statistics reported that: 

There has been a growing awareness of the desirability and feasibility of 

training young people for useful employment as part of their formal education. 

This has resulted in a markedly upward trend in enrollments in and 

expenditures for vocational education programs at the secondary and post-

secondary levels. 

Dunham (1979) also made the same point when he observed that: 

In this time of high youth unemployment, of unprecedented numbers of 

women moving into the labor force, of demographic shifts to an older 

population, and of rapid advancements in technology, national attention is 

increasingly being focused on assisting persons to obtain satisfying 

employment. 
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Schools that provide training, of course, suggest that vocational education can 

help a person find a skilled job with a decent wage. Presumably, most of the people 

who enroll in vocational training do so with this expectation. Indeed, this is the public 

image of vocational education. 

General Education and Vocational Education 

A distinction between general education and vocational education will help in 

bringing our argument into focus. The term ‗general education‘ is used by some 

educators to encompass all education—namely all educational experiences designed to 

contribute to the general development of the individual. Good (1974) defined general 

education as ―a broad type of education aimed at developing attitudes, abilities and 

behavior considered desirable by society but not necessarily preparing the learner for a 

specific type of vocational or avocational pursuit.‖ 

The term ‗general education‘ is sometimes used loosely to mean ―cultural‖ or 

―liberal‖ education. ‗General education‘ as used in this context refers to the type of 

education designed to facilitate the general development of all individuals in relation 

to their personal, civic, and social responsibilities. The ability to express ideas orally 

and in writing and the ability to work with numbers are developmental needs of all 

children and youth and therefore are properly designated as basic general education. 

One of the principal purposes of general education is to provide a broader and more 

meaningful context for whatever specialization the individual enters into in life. 

The nineteenth century brought compulsory education in nearly all developing 

and developed countries, and the minimum education, thus enforced, has been 

measured chiefly in terms of being able to read, write the vernacular, and to perform 

ordinary arithmetical computation, which is believed necessary or valuable for all, 
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irrespective of the particular vocations which they are to follow. The acquisition of the 

arts of reading and writing and particularly computation are of great importance in 

equipping children for the economic struggles later to be undertaken for ultimate 

success in their vocations. General education has had and does possess significance in 

affecting vocational competence. 

Vocational education covers a broad sense that is part of both unorganized and 

organized methods of securing occupational confidence and the experiences of any 

individual whereby he or she learns proficiency. In a narrower sense it implies the 

existence of a series of controlled and organized experiences used to train any person 

or persons for any given employment: the systematic controlled use of the experiences 

in any occupation for training people in the world of work. 

Vocational education is the phase of education wherein emphasis is laid on 

preparation and participation in occupations of social value. Its means are both within 

and outside the schools. Broadly viewed, then, vocational education covers all formal 

instruction for both youth and adult. 

Some educators contend that a general or fundamental course is the best 

preparation for a vocation. However, educators insist that general education subjects 

do not provide education for specific competencies needed in preparing for or 

progressing in a vocation. Wenrich and Wenrich (1974) advised that general education 

should contribute to vocational competence by providing the breadth or view and 

perspective that makes the individual a more effective worker and a more intelligent 

member of a society of free persons. 

Some educators suggest that vocational education is associated with utility and 

general education with culture, but that utility and culture are not necessarily 
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antagonistic. Vocational educators believe that a proper balance of these social 

features could be achieved by selection of certain subjects, some of which are 

narrowly utilitarian and some of which are broadly cultural.
12

 

Various studies have shown that individuals differ in interests, needs, abilities, 

etc., and that no one type or kind of educational program is suited to the needs and 

capabilities of all students. Therefore, it would seem more beneficial to society to 

provide opportunities for many types and kinds of students rather than to limit these 

opportunities to the few who are preparing to enter the professions. Stoddard (1949), 

as Chairman of the Educational Policies Commission of the National Educational 

Association of America, made this point when he postulated that 

Vocational education should be regarded as a common right of all the people. 

We should not think of general education for some types of our people and 

vocational education for other types. Rather, we should think of all our people 

as having equal opportunities, according to their abilities, to acquire both the 

common integrating facts, knowledge, and skills essential for effective living 

and the facts, knowledge, and skills directly related to productive employment. 

Vocational education can make substantial contributions in drawing upon students‘ 

backgrounds and experiences, adjusting to the influences of circumstance, developing 

and maintaining interests, appealing to hopes and aspirations, and in discovering both 

capacity and ability. Vocational guidance methods should be expanded to advise 

students on at least a tentative career choice. The need for particular efforts in 

                                                 
12

 Whitehead (1949) defined ‗culture‘ as the activity of thought receptiveness to beauty and human 

feelings. Scraps of information have nothing to do with it. A merely well informed person is the most 

useless bore on God‘s Earth. What we should aim at producing are people who possess both culture and 

expert knowledge in some special directions. Their expert knowledge will give them the ground to start 

from and their culture will lead them as deep as philosophy and as high as art. 
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discovering both capacity and ability was first expressed to vocational educators in 

1891 by John Dewey: 

High school students have little experience upon which to base vocational 

choices. Schools hours are limited, and time spent in one form of education 

and training is inevitably at the expense of some alternatives. As pointed out, 

vocational education is expensive and losses are considerable if no use is made 

of the training received. The skills that can be provided in high school courses 

are limited, and many of the more rapidly growing technical occupations are 

precluded. For all of these reasons, preparation is often increasingly delayed 

until after high school. 

However, about three out of five youths still receive no formal post-secondary training, 

and one out of four fail to complete high school. Despite the high dropout rate for 

vocational students, who tend to be drawn from dropout-prone populations, 

occupationally oriented education at its best could presumably raise the school 

retention rate significantly. 

Experimental programs have attempted simultaneous solutions to these 

interrelated problems. They seek to acquaint elementary and middle school students 

with the nature of the world of work, motivating them to absorb general education at 

the high school level by molding it around a core of occupational skills with training 

for broad job clusters rather than specific occupations. Experimentation in skill 

upgrading and remedial education and training has been sponsored largely under the 

Manpower Development and Training Act (MDTA) and other federal manpower 

programs rather than vocational education, although vocational educators have been 

deeply involved. 
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The call for a revitalization of vocational education is vocal and universal. 

Dunn (1981) recently pointed out that: 

This is not the time for vocational education to be timid, to sit back and wait 

for industry to define its labor needs. This is the time to be bold. This is the 

time to invest. This is the time to take a chance in preparing for the future. 

Now is the time for a revitalization of vocational education planning that 

requires imagination, research, and some hard decisions about allocation of 

resources. This is the time, and the opportunity, to overhaul the vocational 

education curriculum and delivery system and to create new structures for the 

decades ahead. We must be preparing education for the year 2000. Our goal 

should be to improve our vocational education programs so we may better 

serve youth and adults for the future, no just refine our current training 

programs, which are a legacy of the past. 

Predicting the future of vocational education, Sven Grabe, Director of the 

Centre d‘Information et de Recherche sur la Formation Professionalle (CIRF), a 

section of the International Labor Office, in an article published in October, 1916, 

maintained that vocational education was destined to enormous growth in the near 

future. He foresaw a closer connection between vocational and general education; a 

possible decrease of apprenticeship; the training and retraining of adults as a normal 

provision, not as ―help for the needy‖; and a new and improved form of training and 

research into the science and pedagogy of vocational education. 

Still, retracing the history of vocational education and looking into the future, 

Dunn (1981) pointed out that vocational education has not changed very much in the 

last 50 or even 75 years. Aside from simple curriculum considerations, that is, aside 
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from the periodic incorporation of new content into the curriculum, the methods of 

instruction, the targeted audiences for that instruction, and even our philosophy of 

vocational education has not changed much since the inception of vocational 

education in the early part of the twentieth century. 

He pointed out further in the same discussion that vocational education has 

been, by and large, a school-based system, predicated on local school organizational 

and administrative patterns, and utilizing fairly traditional instructional techniques. As 

parents and taxpayers continue to raise questions about the relevance of our 

educational system for the needs of American society in the twenty-first century, we 

must, perforce, also raise questions about the relevance of the vocational education 

component of that educational system for American citizens of the twenty-first century. 

Basics in Vocational Education 

The teaching of basic skills in occupational settings has captured the attention 

of many since a panel of consultants appointed by President Kennedy in 1961 reported 

that, among other things: 

. . . general education. . . ., language and arithmetic skills, plus basic 

knowledge of the world about us . . . itself contribute indispensably to 

occupational competence. Vocational education and general education are 

complementary and equally important to individual occupational competence. 

The belief that occupational skills and basic skills together contribute to 

occupational competence is reflected in the priorities recently set forth by the Office of 

Vocational and Adult Education in the United States Department of Education, which 

held that basic educational skills are essential to all persons and vocational education 

must complement basic skills remediation programs. Both academic and vocational 

programs complement each other if people are to succeed in vocational preparation. 
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Probably the greatest social waste that exists at present is our failure to detect 

tastes, capacity, and ability and to find for them channels in which they can operate 

with advantage to their possessors and with usefulness to others. We either put all 

individuals through an undifferentiated training, a required uniform training, in the 

pious hope that it will catch some of them, unspecified, at some point—also 

unspecified—or we permit individuals to drift along according to their own untrained 

and unenlightened wishes from moment to moment. We have, as yet I think, 

absolutely no conception of the possibilities of an education, its possibilities with 

respect to both personal happiness and social usefulness, which should engage youth 

in activities sufficiently varied and sufficiently productive to detect their capacities, 

needs, and powers; and then after that has been done, to concentrate our specialized 

resources upon a full training of these selected capacities. 

New Directions in Vocational Education 

Throughout its history vocational education has enjoyed a vigorously eclectic 

philosophy. No aspect of American education has been so consistently under attack as 

that designed to prepare its youth for employment. Perhaps the reason is that 

vocational education, having specific measurable goals, finds it more difficult to hide 

its shortcomings. 

The search for improved techniques of employment preparation is widespread 

among vocational educators. A few general educators have recognized the key role of 

employment in American life and, therefore, the key role of employment preparation 

(Fuller, 1981). The result has been considerable experimentation and a widening 

recognition of adult education at the secondary, post-secondary, and out-of-school 
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levels that prepare individuals for initial entrance into and advancement within an 

occupation or group of related occupations. 

General education and vocational education are both essential aspects of the 

problem of preparing an individual for living and for earning a living—they cannot be 

thought of as hostile or mutually exclusive enterprises. 

The goals of vocational education derive from a common, deep appreciation of 

the value and dignity of work. Vocational education aspires to aid the development of 

individual worth and dignity in all peoples, regardless of their degree of educability, 

by helping them enter and find a rewarding place in the world of work, enabling them 

to advance economically and socially by virtue of their capabilities, and enhancing 

their sense of individual adequacy through the release and exercise of the creative 

impulses latent within them. 

The relationship between vocational education and general education has 

occasioned differences of opinion among individuals, more especially educators, since 

the beginning of the present century. However, teachers, school administrators, 

guidance counselors, and other personnel employed in vocational education take the 

position that vocational education and general education are major divisions of the 

total educational program—the two divisions are of equal importance and both are 

necessary in the education of workers. The two types of program should complement 

and further one another in producing persons who are prepared to function responsibly 

in the working world. 

The Carnegie Council of Policy Studies in Higher Education recommended 

that the basic vocational and academic skills for the high school should concentrate on 

―skills in literacy, numeracy, . . ., and good work habits.‖ In the same argument, 
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however, Thurow (1979) showed that the three most important functions of vocational 

education should be to provide literacy training, because the cost to employers of 

providing training to workers is too high for them to meet; to instill good work habits, 

especially industrial discipline; and to create salable skills. 

A survey of executives of 610 companies with more than 500 employees 

(Lusterman, 1977) indicated that business leaders are reluctant to provide services 

they think schools should provide. In all: 

(1) Fifty-four percent of the sample believed that schools were deficient in 

teaching reading, writing, and other language skills 

(2) Eight percent of the companies sponsored courses in basic education for 

employees 

(3) Sixty percent offer management or supervisory training, and 

(4) Fifty-four percent offer functional or technical training, although the latter may 

have included some instruction in basic skills 

There is a universal call for greater emphasis on basic skill instruction as 

preparation for employment. 

Diverse claims abound that education in basic skills is necessary to prepare 

vocational students to obtain and perform jobs, although certain critical questions 

about the relationship of basic skills to job performance remain to be answered.
13

 

 

                                                 
13

 For further discussion of this issue, see Corman, 1980. 
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For example: 

(1) What level of proficiency in the different basic skills is required to perform the 

tasks of a particular occupation competently? 

(2) Is the proficiency required in learning how to perform these tasks greater than 

that required to actually do them once learned? 

(3) Is the proficiency in basic skills required to obtain a job greater than that 

required to do it competently? 

Only the first of these questions, which concerns the level of proficiency of 

basic skills required for different occupations, has been subjected to research in 

industrial settings. 

Underlying recent research on the basic skill requirements of different jobs is 

the idea that basic skills are critical to employability and occupational competence. 

These skills are ―transferable‖ in the sense that they have applicability to a broad 

range of occupations and jobs (Corman, 1980). The wide applicability or 

transferability of basic skills is especially important in light of the fact that many 

people change occupations several times as labor market demands change. 

This point was critically amplified by Dunn (1979), who pointed out that 

Skill requirements for employment are increasing. At the turn of the century, 

less than 10 percent of all jobs required more than a grade-school education. 

Today, approximately 15 percent of all positions require a college education, 

an additional 10–20 percent benefit from a college degree, and 30–45 percent 

require some form of technical training of the type commonly available in 

vocational education programs. The average worker changes jobs nine times in 

a working life. Fifty percent of high school youth change their career 

aspirations within one year of high school graduation. Clearly, sound 
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preparation in basic academic skills is essential, not only to perform well on a 

job, but to qualify for job advancement as well. 

In addition to employers, many others are calling with increasing frequency for 

greater emphasis on basic skill instruction as preparation for employment. Willard 

Wirtz, former Secretary of Labor, and Kenneth Clark, the psychologist and 

educationist, have recently emphasized the need for instruction in basic skills as job 

training for inner-city minority youth (Education Daily, October 2, 1979; Education 

Daily, October 24, 1979). 

In giving 1980 Congressional testimony on youth unemployment, Dr. James E. 

Bottoms, Executive Director of the American Vocational Association, asserted that 

basic skill training is closely associated with employability. Isabel Sawhill, Director of 

the National Commission for Employment Policy, stated that ―improvement in basic 

educational competencies for those who have not mastered the three R‘s is critical and 

will become all the more important as the U.S. economy becomes more 

technologically sophisticated and paper-oriented‖ (Sawhill, 1979). 

In the report setting forth the reasoning behind President Carter‘s youth 

initiatives, it was noted that since 1950 the number of service jobs has steadily 

increased and is expected to continue to increase. The report pointed out that: 

Advancement in service sector firms, which are described in the report as 

white collar, office oriented and technical, depends largely on basic 

communications skills in contrast to advancement in industrial firms which 

allow people to take entry-level jobs and advance on the basis of seniority and 

experience. 

As recently as five years ago, very little was known about the basic skill 

requirements of different occupations. The shortcomings of existing indicators of basic 

skill requirements were pointed out by Sticht (1975), who noted that the U.S. 
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Department of Labor General Education Development and the corresponding Reading 

Grade Level (RGL) required to perform different jobs are not objectively determined 

and that the RGL permits only the coarsest differentiation of the literacy requirements 

of jobs. 

The Dictionary of Occupational Titles (fourth edition) provides ratings of the 

complexity of tasks that workers in many occupations perform that makes use of data 

(including numbers, words, symbols, and concepts), people, and things. These ratings, 

however, permit only indirect inferences about the levels of reading, writing, and 

arithmetic required in jobs. 

Inferences concerning the levels of arithmetical reasoning and of vocabulary 

required in certain jobs could conceivably be drawn from screening tests, like the 

General Aptitude Test Battery (GATB) It is not known to what extent the skill levels 

used for hiring reflect inflated requirements, or to what extent deficiency in a skill 

measured by the GATB can be compensated for by proficiency in another skill that the 

GATB might not measure. For example, it is possible that a good sense of spatial 

relations may compensate for poor arithmetical reasoning in certain occupations such 

as drafting. 

In the U.S., research on literacy requirements for jobs has been conducted in 

the military. 

The most extensive research on basic skill requirements for jobs in industry 

has been conducted by the Canada Employment and Immigration Commission—The 

Generic Skills (Smith, 1977). This research provides both a methodology for 

determining skill requirements for different jobs and evidence in support of the idea 

that reading, writing, and arithmetical skills are applicable to a wide range of 
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occupations. The need to examine the commonality of skills rather than the uniqueness 

of occupations, as stated in the project‘s report, has implications for vocational 

education. In a synthesis of research and literature on the nature of occupationally 

transferable skills, Sjogreen (1977) identified skills that seem to be highly transferable 

in the sense of being general to a number of occupations, and found that there are no 

non-transferable skills and that a good education through high school is capable of 

providing an individual with a good repertoire of skills for the world of work. 

Education continues to be blamed for many of society‘s ills and liberal arts and 

occupational training advocates continue to argue about which is more important. 

Seiniger (1976), in his paper ―Liberal Arts and Career Development,‖ argued clearly 

that what is needed is a new perspective that focuses on education as the acquisition of 

either knowledge per se or narrow technical skills. 

In a statewide assessment of mathematics performance conducted in 1976 by 

the Minnesota Department of Education on 16,000 17-year-olds attending public and 

non-public schools, sixty-two percent (1,920) of students in vocational education 

courses performed better in areas of higher mathematical concepts but students with 

the most vocational education scored higher in practical applications of mathematics 

skills. The expectations that students in career and vocational education mathematics 

activities would acquire mathematics skills relevant to the world of work appear 

confirmed. 

In their work, Stephenson and Ward (1978) pointed out that vocational 

education students are characterized by the fact that they tend to lack role models and 

subsequently lack coping strategies. In addition, they lack educational planning. Many 

are casualties of prior hope in that they have already dropped out or have been pushed 
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out of academic programs. At the same time academic training programs contain a 

complex and unique set of skills and language. This juxtaposition requires special help 

for students trying to learn new technical language for their areas. The authors advised 

that the materials must be approached with an attitude that recognizes the sequence of 

learning, and must be maintained and thoroughly considered so that concepts are built 

and presuppositions are kept to a minimum. The language of vocation is unique and 

must be represented with precise interpretation in order to maintain the philosophy of 

process and product. 

To further understand the vocational development process, O‘Reilly (1972) 

examined the relationships among various measures of in-school characteristic 

variables. The sample consisted of 109 students for the tenth-grade phase and 105 of 

the same students for the eleventh-grade phase. He found that verbal aptitude, 

numerical aptitude, vocational maturity, and salary value seem to be the most useful 

of student characteristics used in predicting the measures of success. Based on earlier 

studies reviewed by Prediger (1968), success in high school vocational education 

programs was found to be related to numerous ability measures in addition to post 

performances. One of the conclusions of this review was that verbal IQ was not the 

best predictor of success in vocational courses, as it was often found to be in academic 

courses. 

Impelliteri and Kapes (1969) found success in tenth-grade vocational courses 

to be related to a number of ninth-grade GATB aptitudes, including several 

manipulative aptitudes. In other studies, Impelliteri at al. (1969) found vocational and 

academic boys to differ on other ninth-grade characteristics such as occupational 

values and vocational maturity. 
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In a paper presented at the annual meeting of the American Personnel and 

Guidance Association, Kapes (1972) raised many issues that have implications for 

vocational development, choice, and success. Among these implications are: 

(1) By lowering their prestige values, unsuccessful academic male students may 

choose the vocational curriculum and become potentially successful vocational 

students. 

(2) By increasing the prestige of the vocational program, more students may 

choose and be successful in the vocational program. 

(3) While verbal and numerical ability are related to success in both the vocational 

and academic curricula, lesser degrees of that ability are necessary for success 

in many of the vocational programs. This finding could reflect a conscious 

effort in this direction on the part of those inclined to vocational education. 

(4) Since success in the vocational curriculum is less related to verbal and 

numerical ability than the academic curriculum, other factors that could be 

identified by this study apparently play a bigger role in determining success in 

the vocational curriculum. 

(5) Lower socioeconomic status is related to success in the academic curriculum, 

but on the vocational curriculum, it is possible that those students feel less 

motivated by the academic curriculum than by the vocational curriculum. 

(6) While it is apparent that male students with a high level of maturity and 

socioeconomic background are likely to be successful in either curriculum, 

additional information is useful in predicting success for students with a 
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moderate or lesser level of such characteristics. For this latter group those who 

have chosen the vocational curriculum, those who place relatively little value 

on prestige, and those who possess a high degree of vocational maturity appear 

to have the greatest chance of success in school as measured by GPA. 

What are the Basic Skills in Mathematics? 

As was found in the ninth Gallup Poll of Phi Delta Kappa (Gallup, 1977), there 

is a discrepant understanding in the public mind about what basic education means. 

Most regard the basics as reading, writing, and arithmetic. Others tend to aggregate 

additional subject areas with the three R‘s as well as styles of earlier times. In relation 

to mathematics, the public often views the basics as a set of discrete concepts or skills 

to be incorporated by learners for day-to-day use. Mathematicians, as might be 

expected, view it much differently and more broadly. 

Much to its credit, the National Institute of Education (NIE) conducted a 

conference on Basic Skills and Learning in 1975, and produced two volumes of 

conference reports for professional use.
14

 Volume I (NIE, 1975a) presents position 

papers on the basic mathematics skills and learning. Volume II (NIE, 1975b) presents 

working group reports. Begle, in one of the thirty-three position papers found in 

Volume I, considered basic skills as those that are likely to be used by the average 

citizen in everyday life. Branca classified the objectives under either of two major 

emphases: (1) the utility of mathematics to individuals and society and (2) 

understanding and appreciating the nature and significance of mathematics as an 

abstract system. 

                                                 
14

 Vocational educators who are concerned about mathematics instruction and are interested in fostering 

collaborative activities with mathematics teachers related to mathematics instruction as it applies to 

vocational education should read these documents. 
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Fey (1975) stated that the challenge of describing basic skills in mathematics is 

an assignment full of pitfalls and that most attempts to establish reasonable lists end in 

failure. He also felt that the use of lists as curricular guidelines threatens to produce 

fragmented programs that resemble occupational training rather than education in 

mathematics methods and understanding that has the potential for generating long-

range value. 

Gibb (1975) saw four areas of basic skills in mathematics: (1) understanding 

mathematic concepts and techniques of computation, (2) using these concepts and 

techniques in computation, (3) solving problems, and (4) creative thinking. Although 

Gibb did not attempt to list what everyone should know in mathematics, she felt that 

all students have the right to learn mathematics according to their individual 

capabilities and must be given support so that they can learn, that roads be kept open 

in making decisions for careers, and that education in mathematics should provide as 

many career options as possible. 

Research has shown that the reason for the shortage of women in mathematics-

based careers is that only five percent of all high school girls have been encouraged 

and prepared to enter a college mathematics program. Twenty-five percent of all 

careers depend on mathematical training and hence mathematics becomes the ―critical 

filter‖ for upper-level positions. Many colleges and universities have initiated 

mathematics centers that offer the opportunity to women to ―catch up‖ in preparation, 

to alleviate the mathematics anxieties that prevail among students, and to encourage 

them to acquire skills in mathematics so that they may compete in the job market with 

confidence. 
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Vocational Educators versus Mathematics Educators 

Vocational educators and mathematics educators are alike in recognizing the 

value of generalized mathematics competence. Long and Herr (1973) noted that, while 

mathematics teachers are competent in knowing the levels of mathematics required of 

mathematically oriented professionals as well as those reflected in college admissions 

requirements, they are not equally competent in specifying the mathematics that are 

important for skilled and craft occupations, or the vocational courses that are required 

for entry into those occupations. Those perceptions were reinforced by the survey data 

of the Editorial Panel of the Mathematics Teacher in 1976. 

Moreover, vocational educators do not wish to dismember the ‗mathematics 

curriculum‘ or to reduce its value for the comprehensive development of an 

individual‘s talent. They have no desire to dichotomize mathematics content into such 

categories as useful versus useless or applied versus intellectual. Vocational educators 

must, however, search for and specify the mathematical applications that underlie 

vocational emphasis—those irreducible elements, the basics, of computing 

competence needed for success in the specialties they teach. 

Long and Herr (1973) noted that there is a pattern of need for more complex 

mathematical skills as one moves from craft and skilled areas to more technically 

oriented specialties. At every level, in all areas, vocational educators want to know, to 

the extent possible, what competencies are needed for optimum success, so that they 

can assure themselves and subsequent employers of their students that those skills 

have been mastered by the learner. 

While a canon of belief among educators is that there are differing computing 

skills needed in various occupations, the mathematics of most concern to vocational 
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teachers, to employers of their products, and those skills cited as being in need of 

remediation, are the most fundamental computing functions. 

Some basic mathematics inquiries have been specified to certain of the 

occupations; others have been general and have been directed to many occupations. 

Examples of the occupationally specific type include the determination of the role of 

mathematics in electrical and electronic technologies. Barlow and Schill (1962) and 

Johnson (1972) analyzed competencies necessary for certain technicians and other 

levels of health occupations. Long and King (1975) reported on mathematics needs in 

relation to high school business education programs. Bookhammer (1974) studied the 

mathematics utilized by area vocational-technical school graduates of electronic 

technology programs. King and Long (1976) further discussed mathematical skills in 

relationship to secondary school health occupations trainees. 

Other investigators have looked at mathematics skill needs in a variety of 

disciplines. Rhamlow and Winchell (1966) identified clusters of mathematics skills 

needed in occupations available to non-college-bound youth. Fitzgerald (1976) 

discussed 44 mathematics competencies needed by workers entering technical 

occupations after completing secondary schooling. Kawula and Smith (1975) studied 

skills generic to 82 different occupations in Saskatchewan. Mathematics was one of 

the skill areas addressed. Long, Enderlein, Ford, and King (1973) determined teacher-

perceived student need for the basic mathematics skills for Pennsylvania secondary 

students in 61 vocational specialties. For each specialty, they also determined the need 

for remediation with respect to each of the 66 mathematics skills. Later, Long (1979) 

studied the same 66 skill needs and the need for remediation, as perceived by 

employers, of newly graduated students of secondary vocational programs. A series of 

studies in Pennsylvania, related to the 1973 work of Long, was done concerning 
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mathematics skills of various sub-populations of vocational students. These include 

work by Brouse (1977), Caruso (1975), Fochler (1977), Robinson (1978), and Runkle 

(1978). 

After extensively reviewing the literature on basic skills in mathematics and 

vocational education, Long (1980) came up with the following observations and 

recommendations for research and practice: 

Observations 

(1) Many of today‘s youth exhibit deficiencies in fundamental mathematics skills. 

(2) The typical citizen desires that the basic skill deficiencies be remedied. 

(3) Mastery of basic mathematics skills, at the minimum, is required for optimum 

success in vocational study. 

(4) A person‘s vocational development, in the long run, is inhibited by deficiencies 

in fundamental academic skills, including mathematics skills. 

(5) Support for attention to basic mathematics skills in relation to vocational study 

seems to be found in both mathematics and vocational disciplines. 

(6) Information pools and literature are rich with reports of activities attending to 

basic mathematics skills in relation to vocational education. 

(7) There is a paucity of rigorous, well-defined data that document the critical 

relationships between specific mathematics skills and specific occupations. 



50 

 

(8) The appeal of mathematics may be increasing, and fear or apathy may be 

remitted, for vocational students, by demonstrating the relevance of 

mathematics subject matter to occupations and careers. 

(9) Teachers of mathematics would profit from experiences that promote 

awareness of the levels of mathematics required in trade and technical areas. 

Recommendations 

(1) Further curricular and instructional collaboration should occur between 

vocational and mathematics educators to promote basic skills development. 

(2) Career education should be considered as a possible organizing theme for 

collaborating program activities designed to develop basic skills. 

(3) Educators in both disciplines should use their individual and collective 

expertise to promote developmental research related to: 

 The instrumental value of mathematics to various occupations 

 The relative effects of the locus of mathematics instruction in relation 

to vocational education, i.e., shop-related or academic classrooms 

 The effects of ―relevance to vocational specialty‖ on mathematics 

achievement 

 The relationship between mastery of fundamental skills and subsequent 

interest in higher mathematics for nonacademic students. 

 The capability of vocational teachers to impart to students a recognition 

of the need for and desire to master mathematics skills 
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 The capability of various instructional strategies to remedy 

mathematics deficiencies 

 The development of diagnostic instruments capable of measuring 

mathematics competencies critical to specific occupations 

 The critical relationships between substance and strategy in instruction 

designed to alleviate mathematics deficiencies 

Such research no doubt costs money to conduct, but it is also likely to pay dividends. 

Mathematics in Vocational Education 

To the world at large, mathematics is generally considered to be a basic 

academic skill, a skill essential for optimum efficiency in social, consumer, economic, 

and occupational endeavors. As such, it follows that formal education is expected to 

provide sequential experiences to help learners develop the basic computing skills as 

well as other mathematics capabilities that individual students might not be inclined to 

develop. Some authors have plumbed the relationship between mathematics capability 

competency levels and careers. Among these have been Long, Shoemaker, Smith, 

Veselko, and Gates (1975), the team of the National Council of Teachers of 

Mathematics, who wrote about career education in mathematics classrooms. Such 

writers suggest that mathematics instruction should, among other things, be basic to, 

supportive of, and ally itself with curricular design directed toward the development of 

vocational and occupational specialties. 

Eschenman and O‘Reilly (1979) described pre-vocational skills as those 

capabilities that identify the readiness of a learner to profit from vocational education 

and stated that those skills can be considered course prerequisites, as many of them are 

learned through schooling. They further stated that occupational prerequisites specify 
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where occupational instruction should lead. If school experiences do not provide 

students with necessary skills, their occupational development will suffer. In 

describing a curriculum model for occupational preparation, Williams (1979) 

discussed job seeking, job keeping, and occupational skills. In terms of basic skills 

development, one readily sees the cogent relationship among these skill levels. 

As typically delivered to the youth of the Western world, however, 

mathematics and language instruction begins early in life and thus precedes formal 

vocational decision-making and specialization. Thus, mathematics and language arts 

are pre-vocational curricular experiences that have subsequent rigorous and 

undeviating implications for curricular decision-making related to occupational 

specialization. While early basic skills instruction is largely pre-vocational, such 

instruction can also be co-vocational. Kaufman, Schaefer, Lewis, Stevens, and House 

(1967) found differences in modes of delivery of mathematics and language arts 

instruction to vocational students. Some instruction of vocational students was offered 

outside the laboratory block of time by a special related subjects teacher or by a purely 

academic teacher. Basic skills development can also accompany the decision-making, 

preparation, and occupational entry stages as they recur throughout life for older 

youths and adults. 

The third of the three R‘s, arithmetic or computing skill, fits in an eminently 

powerful position among other cognitive skills when specialty curricula of all types 

and levels are considered and chosen. The level of mathematics competence acquired 

has its continuing effects on each of us. In truth, mathematical capability affects kids 

of all ages. Consequently, the relationship between computing capability and 

vocational education deserves the attention of specialists in both disciplines. 
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Language Arts and Vocational Education 

Historically, teachers have not been favorably inclined toward considering any 

direct curricular relationships between English and vocational education. In 1917 the 

―Committee of Seventeen,‖ created jointly by the National Council of Teachers of 

English and the National Education Association, proclaimed that English is a 

preparation for life (which includes work); however, educators have drawn few 

inferences, and only superficial ones at that, from this statement with regard to links 

that exist between English as a school subject and vocational education. As late as 

1967, Jacob Kaufman and his colleagues concluded from an attitudinal survey that, of 

more than 1,600 high school teachers, ―academic teachers from comprehensive high 

schools ranked lowest in support of vocational education.‖ 

Many teachers and curriculum planners acknowledge the necessity of one‘s 

possessing ―communicative competence‖ for nearly any sort of work, but a persistent 

assumption has been that English teachers develop such competence; anyway, jobs are 

to help students, so ―why tax our minds by trying to determine how to structure (or 

restructure) a curriculum to reflect concrete relationships between an academic 

discipline such as English and vocational education,‖ which is generally viewed as 

something entirely different? 

In the paper, ―English and Vocational Education for the 80s,‖ by Charles L. 

Law, Jr. and Denney T Wolfe, Jr. (1981), the authors pointed out that both English 

teachers and vocational education teachers can benefit pedagogically and substantively 

from considering each of these subject areas in light of the other. They foresaw a 

greater collaboration than ever before between English and vocational education. 
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The 1970s have seen an unprecedented emphasis on ―accountability‖ in 

education. State laws or policies calling for ―minimum competency testing‖ have been 

established in nearly all states. The tests purport to measure students‘ reading and 

writing abilities, but the tasks that many of the tests require students to perform 

include filling out application forms, social security cards, bank signature cards, 

charge account forms, and income tax forms; they require students to write business 

letters and job résumés and to read and interpret labels, insurance forms, road signs 

and symbols, classified advertisements, warranty statements, maps, and charts. 

Obviously, the clear focus of the tests is on skills and materials related to work. 

In a survey of Phi Delta Kappans, conducted by Harold Spears in 1973, the 

basic skills of reading, writing, speaking, and listening and the development of pride 

in work and self ranked one and two, respectively, among 18 goals rated by the 

respondents. The results of this survey suggest that educators in the 80s are likely to 

place a heavier emphasis than ever before on English and vocational education in the 

total curriculum. 

In an article captioned ―Comprehensive Writing Program Recommended,‖ 

which appeared in the Cornell Chronicle of November 12, 1981, a comprehensive and 

long-range approach to enhance the level of student writing and writing instruction 

was proposed. A commission was formed by the Provost of Cornell University. In its 

report, the commission pointed out that ―the concern about writing skills is hardly 

peculiar to Cornell . . . . The refrain ‗students can‘t write‘ has been chanted in the 

national press, and the ‗crisis of literacy‘ has generated a profusion of new writing 

programs in universities throughout the United States.‖ The complete commission 

recommendations are: 
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(1) That faculty share the responsibility for the quality of student writing skills and 

that writing skills be emphasized throughout the curriculum. 

(2) That all students graduating from Cornell take at least four courses that provide 

formal instruction and practice in writing. A sequence of courses in the 

freshman year would be augmented by two upper-level courses emphasizing 

the development and refinement of writing skills. 

(3) That a University Bureau for Professional Writing be established to assist in 

the implementation of the upper-level writing requirement. The bureau would 

provide a structure for the interaction of faculty who teach writing and would 

respond to additional needs as they develop. 

(4) That a university-wide Freshman Composition Curriculum be developed. The 

English Department would offer the greatest part of first-semester courses. 

Second-semester instruction would build on the first semester‘s work and 

would be offered by the English Department and other appropriate departments. 

The director of the program would be responsible for overseeing it. 

(5) That a University Committee on Writing be established to survey, coordinate, 

and encourage efforts to teach writing at all levels of instruction. In addition, 

the committee would advise the director of the proposed Freshman 

Composition Curriculum. 

In 1977, 19-year-old Edward Donohue sued the Copiague, Long Island, school 

district for ―education malpractice.‖ Donohue had graduated from high school in June 

1976, but he read at only the fourth-grade level. His was not an isolated case. 
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Estimates are that, in 1977, 50 to 85 percent of students attending inner-city schools in 

Manhattan were a year or more behind their respective grades in reading level. 

The New York Times reported the same problem, revealing that 24,745 city 

pupils were held back for reading deficiencies.
15

 A recent federally funded study 

reported that school children do not develop adequate thinking skills or the ability to 

interpret what they read beyond a superficial level. 

The National Assessment of Educational Progress (NEAP) found that more 

than 100,000 students tested in 1980 demonstrated very few skills for examining the 

nature of the ideas that they take away from their reading. In its conclusion and 

recommendations, the NEAP urged schools around the country to put more emphasis 

on writing, structured discussions, and problem-solving exercises in order to prepare 

students to function in a society in which the management of information has become 

―the fastest growing sector in the economy.‖ 

Basic Skills Assessment around the United States 

Interest in minimal competency testing continues unabated. Spurred by 

national concern that too many U.S. high school graduates are deficient in the basics 

necessary to function as effective and useful citizens, a large number of states are 

taking steps to require their students to demonstrate mastery of certain academic skills 

before they can graduate. In some states, legislation has been passed that mandates 

minimum competency programs at the state or local level; in others, the impetus has 

come from state board of education action, often followed by legislative mandate. In 

still others, local school districts have taken the initiative, independent of state action, 

                                                 
15

 See appendix, pp. 238 and 240, for the two articles: (1) ―24,745 City Pupils Held Back for Reading 

Deficiencies,‖ New York Times, Tuesday, June 30, 1981; (2) ―Reading Analysis is Called Lacking,‖ 

New York Times, Thursday, November 12, 1981. 
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and have launched their own programs to improve student performance in terms of the 

basic academic skills. 

Colleges, too, are responding to the current concern over lack of basic skills in 

high school instruction. All across the U.S., college and university graduation 

requirements relating to writing skills have been tightened and new courses and 

special programs such as writing labs and math labs have been introduced. 

The effects of efforts to upgrade the basic skills are evident in television, also, 

where a large cooperative effort of sixteen states in the U.S. and two Canadian 

provinces have produced sixty 15-minute programs designed to improve and extend 

instruction in the essential learning skills. The programs were made available to 

schools in the United States and Canada in September 1979. 

There are several varieties of minimum competency programs being run across 

the U.S.
16

 One is the development of a state-level high school graduation test, 

requiring school participation. This is the practice in New York State. Another is the 

use of state-level high school equivalency tests, as is the practice in California and 

Florida. Yet another approach calls for local districts to evaluate student competency 

in basic skills areas, using its own minimum standards or those set by the state. 

Having agreed that a high school diploma should mean something more than 

the recognition of attendance, educators have set out to improve the situation, but do 

not always agree on the modus operandum. Some favor setting a level of minimum 

competency in reading, math, and language skills at a particular grade level, usually 

eighth or ninth grade, while others lean in the direction of ―survival skills‖ such as 

                                                 
16

 For a list of states and their involvement in basic skills competency, see the ETS Information Report 

on federal, state, and local school district activities relating to minimum standards and basic skills 

assessments: ―Basic Skills Assessment around the Nation,‖ September 1977. 
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dealing with application forms, driver‘s licenses, bank statements, and similar items. 

Some states incorporate both aspects into their proficiency-based graduation 

requirements. 

As laudable as this approach may sound, it is fraught with problems: 

Connected with any competency program is the major difficulty of determining what 

exactly constitutes a minimum level of competency. How much should a student 

master to be competent? What constitutes functional literacy? How many 

competencies are enough? These are all questions that educators faced with the task of 

setting the standard must first answer. A related concern is that imposing an arbitrary 

cut-off point will result in too many youngsters failing the test, with the poor and 

minorities most directly affected. Knowing that intensive remedial instruction is built 

into minimum competency programs should serve to allay that fear. 

The minimum competency movement is not a panacea. But thoughtfully 

developed and reasonably applied, a minimum competency program can do much to 

improve the quality of American education. Given the weight of such a program, a 

high school diploma would certify that the student possessed the basic skills needed to 

be a productive adult citizen capable of functioning in a complex society such as that 

of the United States.
17

 

                                                 
17

 Despite the emphasis on minimum competency in high school students‘ basic skills, nothing is said 

about the vocational students, who need these skills most. Vocational students graduate and enter the 

world of work basically unequipped to face that world. They lack the basics essential to function 

effectively on the job. 
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CHAPTER 3 

DESIGN AND METHODS 

Introduction 

This chapter describes the research design and methods used to investigate the 

basic academic skills associated with success in various areas of vocational education. 

The population, samples, data collection techniques, and instruments used are 

explained. The data analysis techniques used for examining each of the research 

questions posed by this study in chapter 1 are also discussed. 

Preliminary Investigation 

A longitudinal approach was undertaken in carrying out this investigation. The 

study started in the spring of 1981 with the identification of basic academic skills in 

reading, writing, and mathematical computation that are associated with student 

mastery of various vocational programs.
18

 

Sources and Nature of Data 

The data for this research came from three major sources: (1) the 1981 

Statewide Basic Academic Skills Survey, (2) the 1982 Employers‘ Survey, and (3) the 

1982 Graduates‘ Follow-up Survey. 

                                                 
18

 On the whole, 70 vocational programs were identified (see appendix, p. 257). For ease of analysis, 

these were regrouped and classified, according to their relatedness, into seven major occupational areas: 

(1) agricultural education; (2) distributive education; (3) health occupation education; (4) home 

economics education; (5) business and office education; (6) technical education; and (7) trade, 

industrial or service occupation education. 
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The 1981 Statewide Basic Skills Survey
19

 

The 1981 statewide, criterion-referenced survey of basic academic skills, 

carried out by the Cornell Institute for Occupational Education (CIOE), looked at 

students who were in programs preparing them for certain jobs to find out what kind 

of basic academic skills they had upon completion of their programs. 

CIOE was interested in finding out what basic academic skills successful 

students in each vocational preparation area had. Such information could be used (1) 

to select students into programs, (2) prepare instruction units, and (3) to qualify them 

for graduation. These objectives obviously are not mutually exclusive. Combinations 

of these functions are possible. For some students, admission might be the only 

question; for others, remedial instruction might be provided together with standard 

criteria for graduation. 

The data for the statewide survey were collected in the spring of 1981 from 

vocational education seniors in 75 institutions in New York State. Two thousand one 

hundred (2,100) randomly selected seniors in their last month of two-year, half-day, 

off-campus vocational education programs voluntarily participated in the survey. The 

students were drawn from a set of 27 randomly selected school districts. 

Population 

The population of school district sites surveyed for the study consisted of all 

high schools offering two-year, half-day, off-site programs of occupational education 

                                                 
19

 This survey was carried out by the staff of the Cornell Institute for Occupational Education (CIOE), a 

component of the State Research Coordination Unit, Division of Occupational Education Planning and 

Information, Research, and Evaluation, with funds provided by the Division of Occupational Education 

Supervision, under the terms of Grant no. 53-81-055, funded from the Vocational Education 

Amendments of 1976. Thanks are due to Professor James A. Dunn, Director of the Institute, for 

permission to participate in the survey and to use part of the data for this study. 
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in New York State.
20

 Such programs are offered by BOCES and two-year vocational 

technical schools in large city schools districts in New York State. The population of 

students was selected for ease of administration and to ensure the participation of the 

full universe of schools with respect to their enrollment characteristics. 

Sample Selection 

With this population clearly defined, the stage was set for the selection of the 

survey samples. Samples for the Basic Skills Survey were selected from occupational 

high schools plus BOCES facilities in Rochester and Syracuse. Rochester and 

Syracuse were chosen so as to have representation from large cities in New York State. 

In all, 27 school districts or local education agencies (LEA) in 37 of 66 New 

York counties were selected randomly. Due to practical constraints only 25 agencies 

allowed their schools to participate in the initial survey. Thirty occupational high 

schools and 45 home high schools serving the 25 agencies participated in the statewide 

survey. Over 1,332 students responded to the mathematics surveys, with 1,366 

responding to the language arts surveys. 

Student participation was voluntary. This was made clear to participants at 

each administration of the survey questionnaire. 

 

                                                 
20

 Students typically enter these programs in the fall of junior year. They attend their academic or home 

high school for half a day and are bused to an occupational high school for the other half. This way of 

delimiting the target population has some methodological and practical justification. The major 

practical justification is that a project of this size cannot adequately cover the populations that are 

enrolled in all three major sources of secondary occupational education in New York State—

comprehensive occupational/technical high schools, home (i.e., primarily academic) high schools, and 

BOCES. Additionally, this choice permitted comparisons within students regarding their attitudes 

towards occupational versus home schools, measured at the same time. The focus of the investigation 

was on seniors in two-year, half-day, off-site vocational education programs in New York State and we 

hope to generalize the findings of the study to that population of students. 
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Data Collection Procedure 

In order to standardize the procedure and minimize confusion during the 

survey administration, it was decided not to have school staff administer the 

questionnaire; CIOE staff traveled to the participating schools to conduct both the 

pilot and statewide surveys. 

Data Types 

The survey of mathematics basic skills contains items on (1) arithmetic 

computation and (2) general mathematics. The arithmetic computation items were 

whole numbers operations, fractions operations, and decimal operations. The general 

mathematics items spanned decimals, fractions, percentage conversions, percentage 

multiplication, measurement, geometry, equations, and story problems. 

The language arts survey contained items on (1) reading and (2) grammar and 

mechanics, i.e., usage. The reading section had the following parts: (a) reading for 

instructions, (b) reading for concepts, (c) reading to detect persuasive intent, and (d) 

reading graphic materials. The grammar contains items on (a) use of possessives, (b) 

use of adjectives, and (c) use of verbs. On mechanics, items covered punctuation, 

capitalization, sentence completion, and alphabetization. 

The items covering both mathematics and language arts basic skills were 

pretested on a sample of the target population before being fully administered. On the 

strength of the outcome of the pretests, some items were removed while others were 

added. On the whole, there were 60 items on mathematics and 54 items on language 

arts in the final instruments (see appendix, pp. 274-275). 
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All the items on mathematics and language arts basic skills were scaled and 

categorized into small sets of sub-skills (see appendix, pp. 276-281). This was done to 

ensure easier analysis of the data. 

The 1982 Employees’ Survey 

In the spring of 1982, a follow-up survey of a selected set of 1981 seniors who 

participated in the statewide basic skills survey was carried out. Prior to data 

collection, information was sought from the seniors‘ schools on the employment or 

whereabouts of the 1981 graduates (see appendix, pp. 266-267). 

Fifteen of the 30 BOCES directors responded to our requests. Since we had no 

information about the employment of the 1,088 graduates, the whole population 

identified by the 15 BOCES directors was used instead of using a sample. 

With this information, questionnaires were mailed out to the graduates to 

determine which reading, writing, and computation skills were used on their jobs and 

which they judged to be associated with successful and efficient performance on their 

jobs. 

We were interested in finding out whether they were (1) attending schools, (2) 

employed in their areas of specialization, (3) employed in areas not related to their 

major training, (4) not employed at all, or (5) in the military. We hoped this would 

enable us to determine the pattern of performance of each group in the statewide Basic 

Skills Survey. The investigator was also interested in finding out about the 

demographics of the participants. 
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It should, however, be noted that our main interest was on graduates employed 

in jobs related to their own areas of high school vocational specialization. 

A total of 1088 questionnaires were mailed out to the graduates approximately 

nine months after graduation. Of these, 276, or 25.4 percent, were returned. Of those 

returned, only 251 contained valid responses. The remaining 25 responses could not 

be analyzed due to non-completion, improper marking, or mutilation. 

The 1982 Employers’ Survey 

A third source of data came from the employers of the recent graduates.
21

 They 

were asked what they believed to be the skills in reading, writing, and mathematics 

that were essential for effective and efficient performance in jobs they supervise, and 

what skills in communication and computation, in their opinion, their typical new 

employees lacked. Other questions included: In which areas did they feel their 

employees were best trained? Which additional skills were needed for promotion? 

What were the biggest handicaps faced by new employees upon first coming to work 

(see appendix, pp. 268-269)? 

Employer/Employee Instrumentation 

The employees‘ and employers‘ questionnaires asked essentially the same 

questions. Each asked respondents to indicate which skills from among a list of basic 

academic skills they believed were important to them in their jobs. 

                                                 
21

 We were interested in surveying employers of the recent graduates since those employers have direct 

experience with the graduates. More importantly, many employers reported that their new entry-level 

employees do not have the basic skills in communication and computation. Significantly enough, many 

large corporations have started their own programs of instruction in the basics to remedy the 

shortcomings of public education. 
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In addition, employees were further asked to indicate how easy they found it to 

master each basic academic skill while employers were asked to identify skills in 

which they found their new employees to be deficient. The skills of interest were 

classified into seven categories: 

(1) Whole numbers: These included items on addition, subtraction, multiplication, 

and division of whole numbers (items on basic mathematical operations) 

(2) Fractions: These included items on addition, subtraction, multiplication, and 

division of fractions (items on basic mathematical operations) 

(3) Decimals: These included items on addition, subtraction, multiplication, and 

division of decimals (items on basic mathematical operations) 

(4) Measurements: These included items on measuring lengths and weights and 

working with geometric figures, changing decimals to percentages, changing 

percentages to fractions, reading rules, reading micrometers, working with 

liquid measures, and measuring angles 

(5) General mathematics: These included items on solving simple equations, 

working with percentages, reading charts and graphs, estimating answers to 

problems, working with ratios and proportions, rounding numbers, reducing 

fractions to lowest terms, and changing common fractions to decimals and 

vice-versa. 

(6) Reading: These included items on reading for facts, reading instructions, 

reading for new ideas, reading to detect fallacies, and reading to detect 

persuasive intent 
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(7) Writing: These included items on using correct grammar, spelling correctly, 

using correct punctuation, and writing complete sentences correctly 

A Likert-style 5-point scale was used in both the employees‘ and employers‘ 

questionnaires. 

Data Gathering Strategy 

Acknowledging the inherent problems in any follow-up survey, diverse 

strategies were employed to ensure an acceptable rate of return. First, questionnaires 

were mailed to all 1,088 graduates rather than to a sample. By using this approach, we 

hoped to have a greater number (albeit possibly not a higher percentage) of responses 

to the questionnaires than we would have had by merely surveying a sample of the 

graduates. Second, a month after we mailed the first set of questionnaires, a duplicate 

questionnaire with a reminder letter was mailed to each of the graduates who did not 

respond to the first questionnaire, to encourage participation. Potential respondents 

were promised letters of appreciation if they completed the questionnaires and 

returned them to us. Lastly, telephone call reminders were made. Some of the 

graduates gave their responses to items over the phone. All of the strategies employed 

produced the desired effect to some degree. 

To save money and time, employers‘ questionnaires were enclosed in the 

employees‘ envelopes and all graduates were requested to give the employers‘ 

questionnaires to their immediate supervisors. Graduates were requested to provide the 

names and addresses of their employers or immediate supervisors. This was done to 

facilitate eventual follow-up purposes. The anonymity of each respondent was 

guaranteed. Each questionnaire was sent out with a self-addressed envelope. 



67 

 

Data Analysis Procedures 

―Good data are important,‖ wrote Professor Rosenberg in his book, The Logic 

of Survey Analysis, ―but what is done with them is equally so.‖ Data must be viewed 

within the framework of a certain logic. It is the explication of this logic, the reasoning 

behind the analytical operation, which is the central concern of this section and the 

next chapter. 

After the data collected from the questionnaires were coded and placed on 

computer tape, they were analyzed using the Statistical Package for the Social 

Sciences (SPSS). Diverse statistical analyses were carried out using the available data. 

First, a contingency analysis of the 1982 follow-up samples (N=251) and the 1981 

program completers (N=2,100) was carried out.
22

 Then, the mean scores from the 

follow-up sample were computed and these were compared with the mean scores of 

the 1981 program completers. A further statistical analysis was commenced to 

determine the differences in the mean scores of the two groups. Second, a series of 

cross-break analyses were carried out, and means and standard deviations were 

computed for each of the variables across programs. Various other statistical tests and 

analytical techniques were applied to determine the diverse program areas. These 

include, but are not limited to, one-way analysis of variance (ANOVA), multivariate 

analysis of variance (MONOVA), and analytical techniques to determine the 

variations and agreement that existed among the diverse program areas. These include, 

but are not limited to, one-way ANOVA, MONOVA involving nested design without 

covariates, a series of multiple comparison tests, Scheffe‘s method (the S-method), 

Tukey‘s Honestly Significant Difference (the L-method), Student Newman Keul‘s 

                                                 
22

 On the whole, 251 graduates participated in the 1982 follow-up survey, while 2,100 seniors took part 

in the 1981 Basic Skills Survey. 
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(SNK), Kendel coefficients of concordance, Mann Whitney U-tests, and Darlington. 

Interactions between factors and variables were also analyzed. 

A Two-stage Analytic Procedure 

In pursuance of the goals of this study and to further analyze the basic 

academic skills of reading, writing, and mathematical computation associated with 

success (both at school and on the job) in various areas of vocational activities, 

descriptive and inferential statistical analyses were conducted. The analyses were 

carried out to answer the nine research questions raised in chapter 1 above, and to 

further confirm or disprove the findings from the descriptive analysis with respect to 

each research question. A two-stage analytic procedure was undertaken for diverse 

reasons ranging from utilitarian to academic. It was our conviction that mere 

descriptive analysis, even though statistically sound, is fraught with suspicion, doubt, 

hesitation, qualms, and jubilation, and thus may not be academically adequate for this 

work.
23

 Above all, the work may likely appeal to diverse audiences, as explained in 

relation to the significance of this study in chapter 1. 

There is no point in trying to emphasize the fact that there are variations in the 

basic academic skills used across program areas, but the big questions are: (1) Are the 

variations significant enough to warrant a change in our teaching and program 

planning methods and strategies? (2) What are the ranges and levels of skill required 

                                                 
23

 The descriptive statistical analyses are a step in deciding whether or not to do the inferential statistical 

analyses. It helps to find out whether the inferential statistics are worth the effort. With a little 

understanding of what we are doing provided by the descriptive statistical analyses, the reader can then 

go on to look at abstract inferential statistical analyses and make sense of them. It is further necessary to 

carry out an inferential analysis to confirm or disprove whatever might be our findings or assumptions 

based on descriptive analyses. Based on the descriptive analyses, there might have been variations due 

to a figment of the researcher‘s imagination. Variation might not be consistent and might be due to error 

of measurement in the test or variation might not be real variation between groups. By just looking at 

profiles or distributions as depicted by the descriptive statistics, one might be led to erroneous 

conclusions. 
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(or used) by each job area for effective and efficient performance? (3) Were there 

significant differences in the basic skills scores of graduates in the different job areas? 

(4) Is employability related to or contingent on these? (5) Are the academic demands 

of these skills higher or lower than the demands of the jobs? In other words, is there a 

fit between the academic demands of the basic academic skills and occupational 

demands? Which demands are greater? The investigator tried to answer these and 

many other questions in this study. 

The core of the analysis was built around answering the research questions 

raised in chapter 1. In all, nine research questions were formulated to assist in 

evaluating the basic academic skills that are associated with student mastery of 

vocational programs. The research questions and forms of statistical analysis used to 

answer each question are as follows: 

1. What is the distribution of test scores by area of vocational program, and do 

they differ? 

The statistical analyses used were both descriptive and inferential. A 

distribution of test scores of the 2,100 seniors was made for each of the seven major 

program areas. Means and standard deviations of the scores (for each skill) were 

computed. A one-way ANOVA was carried out to determine the differences in the 

means for statistical significance. This was done for each skill across the seven 

vocational program areas. Since the overall ANOVA F-test was statistically significant, 

several multiple comparison tests (Tukey‘s Honestly Significant Difference Test) were 

carried out. Data from the Basic Skills Survey (data on seniors) were used in these 

analyses. 
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2. Among the skills covered, are the relative strengths and weaknesses the same 

for the diverse areas of vocational programs? 

There are two basic questions to be answered here. The first one has to do with 

the scope of the skills. How broad is the range of skills that students in each program 

area use? Do they use addition, subtraction, multiplication, and division in these areas? 

Do they use all the basic skills in the language areas or all the skills in the mathematics 

areas, or just a selected subset? The second question is: What is the level of skills 

involved? How sophisticated do the skills have to be? Do they need to be able to 

punctuate and use capital letters correctly, or do they need to put together 

compositions, reports, and so on? Do they need merely to be able to do simple whole 

number operations or are they going to be operating with fractions, solving word 

problems, and so on, in the different program areas? 

Each job title or program area could be rated in terms of the level and range of 

skills needed and used. 

The questions were answered in two stages. First, we carried out a descriptive 

statistical analysis of the data from the 1981 Basic Skills Survey (N=1,047, and 109 

for the 1982 follow-up survey). This included the explication and representation of 

variations among skills and programs in pictorial form (profile analysis), and also a 

depiction of a table of means and standard deviations for each skill across the seven 

program areas. Rather than using the correct percentage for the different skills and 

plotting them for each program, we plotted each raw score for the diverse skills and 

for each program area (see appendix, pp. 283-284). Second, since the question 

addressed interaction between programs and skill areas, a further analysis (a two-way 

ANOVA) was carried out by nesting the independent variables representing program 
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area, skill area, and students within program areas to determine the extent of 

interaction between program areas and types of basic skills. 

(3) What variation, if any, exists in the scores of graduates who are attending 

schools, employed in their areas of training, employed in areas not related to 

their training, not employed at all, or in the military? 

Respondents to the graduates‘ follow-up survey fell into five major categories: 

(a) those attending school, (b) those employed in jobs related to their vocational 

specialty training, (c) those employed in other areas, (d) those neither employed nor 

attending school, and (e) those in the military. 

An analysis of their scores on the 1981 Basic Skills Survey was carried out to 

find out the patterns of performance of respondents in each group. First, we carried out 

a cross-break analysis (i.e., a contingency analysis). This was followed by distribution 

of scores on each of the basic skills. Distribution was done for each of the five groups. 

Means and standard deviations were calculated for each test score. An ANOVA was 

carried out to determine the variation among the mean scores for each group. The 

analysis was followed up with a multiple comparison test. 

(4) What skills do employers most often say that their new employees do not have? 

A portion of the data on the employers‘ survey was analyzed to answer this 

question. A cross-break analysis of the employers‘ responses was carried out for each 

of the seven program areas. Means and standard deviations were computed for each 

basic skill. A distribution of these was done for each program area. The degree of 

agreement among employers‘ perceptions was further investigated by noting the 
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standard deviation in the rating for each skill. The analyses were done for each basic 

skill and across the diverse program areas. 

(5) What differences exist in the opinions expressed by new employees (employed 

in areas related to their high school programs) in the different areas about 

how important the various basic academic skills were for effective job 

performance? 

A portion of the employees‘ responses to the follow-up graduate survey 

questionnaire was analyzed. Employee responses were categorized into the seven 

major vocational areas. Then a cross-break analysis was carried out for each one. A 

distribution of scores was made for each group. Means and standard deviations were 

computed for each of the basic skills. Differences in mean opinions across program 

areas (for each skill) were tested for significance using ANOVA. These tests were 

followed up with a series of multiple comparison tests. The degree of agreement 

among employee perceptions with a program area was assessed by noting the size of 

the standard deviation in the ratings for each of the skills. 

(6) What differences exist in the opinions expressed by employers of new high 

school graduates in the various occupational areas about how important the 

basic academic skills were for successful job performance? 

A portion of the employers‘ responses to the follow-up graduate survey 

questionnaire was analyzed. Employer responses were categorized into the seven 

major vocational areas. Then a cross-break analysis was made for each. A distribution 

of scores was made for each group. Means and standard deviations were computed for 

each basic skill. Differences in opinions across program areas (for each skill) were 

tested for significance using ANOVA. These were followed up with a series of 
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multiple comparison tests. The degree of agreement among employers‘ perceptions 

within a program area was assessed by noting the size of the standard deviation in the 

rating for each skill. 

(7) Within an area, do new employees and their employers agree on the relative 

importance of the several basic academic skills for success on the job? 

The ―importance‖ aspects of both employers‘ and employees‘ data were 

analyzed. First, a contingency analysis was done for each group. A distribution of 

responses was also done for each group. The tables were compared for agreement by 

doing a series of correlational analyses. Comparison tests were conducted for each 

program area. 

Means and standard deviations were computed for each skill across the 

program areas. Since the question addressed interaction between group and skill level, 

a further ANOVA was carried out using skill area, group (employers or employees), 

and individuals within groups as the independent variables. The analysis was done 

separately for data for each program area. 

(8) Are the ability scores of those employed in relevant job areas significantly 

different from the state norms for successful high school vocational program 

completers? 

A distribution of mean scores and standard deviations was depicted for each 

program area. This was done for the employees and the whole program completers. 

Seven tables were generated. Casual comparisons were made. Differences in mean 

scores were tested for significance by running a series of t-tests. 
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(9) Among those in the employed-in-relevant-area categories, do those with a 

longer stay on the job score or perceive the importance of basic skills to their 

success differently from those with a shorter stay on the job? 

In this analysis, new employees who stayed on a job for more than six months 

were regarded as having stayed long on the job, while those with less than six months 

of experience on a given job were considered as not having stayed long enough on the 

job. 

Data from both the Basic Skills Survey and the follow-up Employees‘ Survey 

were analyzed. Apart from finding the differences in their scores, we were also 

interested in their perceptions. 

We carried out a partition analysis and followed this up with a distribution of 

scores for each group. Means and standard deviations were computed for each skill 

and for each group. The differences between the mean scores on each basic skill area 

across the two groups were tested for significance using 2-sample t-tests for 

independent groups. 
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CHAPTER 4 

PRESENTATION AND INTERPRETATION OF DATA 

Introduction 

The declared intent of this study was to investigate the basic academic skills of 

communication and computation, skills in reading, writing, and arithmetic (the three 

R‘s) that are associated with success (both at school and at work) in various areas of 

vocational programs. It was hypothesized that the general emphasis on one area of 

skill or another varies considerably among occupations; that the specific reading 

materials, mathematics problems, writing assignments, and oral communication tasks 

faced by students differ from occupation to occupation; that certain occupations rely 

heavily on listening and speaking to communicate information whereas others use 

reading and writing; and also that the use of mathematics skills shows marked 

differences in emphasis among vocational programs. 

The investigator also proposed to provide evidence on (1) the basic academic 

skills that are associated with successful completion of each vocational program, (2) 

the variability in basic skills requirements across occupations, (3) the level and range 

of basic academic skills required by seniors in the various areas of occupational 

programs, (4) the variability in the basic skills scores of the graduates, (5) the basic 

academic skills lacked by typical (or average) new entrants into the labor market, (6) 

the variability in opinions expressed by job holders in the various occupational areas 

as regards the basic academic skills that are important and useful for successful job 

performance, (7) the variability in the beliefs of employers of labor in the various job 

areas on the basic academic skills that are important for job success, (8) the variability 

in the perceptions of employees and employers in the diverse job areas on the basic 
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skills demanded by work, and (9) the relationship between basic academic skills 

mastery plus positive perception and successful job performance. An analysis of these 

research objectives revealed the following questions for which answers were sought: 

(1) What is the distribution of test scores by vocational program area, and do they 

differ? 

(2) Among the skills, are the relative strengths and weaknesses the same for the 

diverse vocational program areas? 

(3) What variation, if any, exists in the scores of graduates who are attending 

schools, employed in their areas of training, employed in areas not related to 

their training, those not employed at all, and those in the military? 

(4) What skills do employers most often say that their new employees do not have? 

(5) What differences exist in the opinions expressed by new employees (employed 

in areas related to their high school programs) in the different areas about how 

important the various basic academic skills were for effective job performance? 

(6) What differences exist in the opinions expressed by employers of new high 

school graduates in the various occupational programs about how important 

basic academic skills were for successful job performance? 

(7) Within an area, do new employees and employers agree on the relative 

importance of the several basic academic skills for success on the job? 
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(8) Are the ability scores of those employed in relevant job areas significantly 

different from the state norms for successful high school vocational program 

completers? 

(9) Among those in the employed-in-relevant-area category, do those with longer 

stays on the job score or perceive differently from those whose stays were 

shorter? 

Through this series of research questions we hoped to learn more about the 

basic academic skills that are associated with success (both at school and on the job) in 

various areas of vocational and avocational preparation. 

Both descriptive and inferential statistical analyses were used. The analysis and 

interpretation of each question starts with a descriptive interpretation of the data, 

depicting profiles and distribution tables. These were followed with appropriate 

inferential analyses and interpretations of data. 

Before examining the nine research questions, comparisons were made that 

confirmed the absence of bias in the sampling procedures (and assumptions) used in 

the follow-up survey. These were followed by a series of distribution tables showing 

gender, high school major, types of job held, length of employment, and stability in 

terms of job retention of employees. This part focused on the distribution of variables, 

and considered the pattern of influence that may have any effect on the findings of the 

research. 

First, a preliminary analysis was carried out to determine the differences in 

means and standard deviations between the state norm scores in the basic skills and 

the norm scores of the surveyed graduates. This was done to test the absence of bias in 
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our sampling procedure. A t-test for unequal groups indicated a non-significant 

difference at the 0.05 level. 

Sampling Characteristics 

A total of 1,088 questionnaires were mailed out. Of these, 276, or 25.4 percent, 

were returned. Of those returned, only 251 contained valid responses. The other 

twenty-five questionnaires were not included in the analysis for various reasons such 

as non-completion, improper marking, or mutilation. The follow-up questionnaire 

carried some variables of interest to the investigator, which may have had some effects 

on the research findings. These variables are gender, high school major, type of job 

held, length of employment, and stability in terms of job retention of each of the 

graduates. 

Tables 001 through 005 show the characteristics of the 251 graduates included 

in the analysis. The tables depict the number and percentage in each category. 

Table 001: Distribution of Respondents According to High School Major 

High School Major Number Percentage 

Agricultural Education 27 10.76 

Distributive Education 16 6.38 

Health Education 22 8.77 

Home Economics 28 11.16 

Business Education 31 12.35 

Technical Education 18 7.17 
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Table 001 (Continued) 

Trade and Industry 109 43.43 

Total 251 100.02* 

*The percentage sum does not equal 100 due to rounding error. 

Table 002: Distribution of Respondents According to Employment 

Nature of Employment Number Percentage 

Schooling 43 17.13 

Employed in Related Areas 130 51.79 

Employed in Unrelated 

Areas 

29 11.55 

Not Employed (Looking 

for Job) 

9 3.59 

Military 40 15.94 

Total 251 100 

Table 003: Distributiuon of Respondents According to Sex 

Sex Number Percentage 

Male 156 62.15 

Female 95 37.85 

Total 251 100 
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Table 004: Distribution of Respondents According to Length of Employment 

Length of Employment Number  Percentage 

Less than Six Months 19 7.57 

More than Six Months 121 48.21 

Unspecified 111 44.22 

Total 251 100 

Table 005: Distribution of Respondents According to Job Retention 

Job Retention Number Percentage 

Changed Job 17 6.77 

Retained Job 114 45.42 

Unpecified 120 47.81 

Total 251 100 

Table 006: Distribution of Respondents Employed in Jobs Related to their High 

School Majors 

Program Areas Number Percentage 

Agricultural Education  13 out of 27 48.15 

Distributive Education  13 out of 16 81.25 

Health Education  17 out of 22 77.27 

Home Economics  17 out of 28 60.71 

Business Education  10 out of 31 32.26 
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Table 006 (Continued) 

Technical Education  13 out of 18 72.22 

Trade and Industry  47 out of 109 43.12 

Total 130 out of 251 51.79 

Of the 83 questionnaires returned by employers of labor, only 75 were 

included in this study. The other eight could not be analyzed. Table 006 shows the 

distribution of respondents employed in jobs related to their high school majors across 

the seven program areas. Their numbers and percentages are shown in the table. 

Table: 007 Distribution of Employers According to Program Areas 

Program Area Number of Employers Mean Employers 

Agric Education 9 12.0 

Dist. Education 5 6.7 

Health Education 8 10.7 

Home Economics 10 13.3 

Business Educ. 9 12.0 

Technical Educ. 6 8.0 

Trade & Industry 28 37.3 

Total 75 100.00 

 Table 007 shows a distribution of the number and percentages of employers in 

each program area. 
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The following distribution table shows the means and standard deviations of 

the 1981 seniors who participated in the statewide Basic Skills Survey and those of the 

respondents to the 1982 follow-up survey. Each table exhibits scores for each program 

area. 

Table 008: Distribution of Scores in Agricultural Education 

 1981 Seniors !982 Follow-up Survey 

 N = 122 N = 27 

Skills 
__ 

X 

X 

 

 

Sd  
__ 

X 

X 

Sd 

Whole Number Operations 9.1 4.02  10.8  1.23 

Operations with Fractions 4.5 3.5  8.2  3.72 

Decimal Operations 6.0 4.04  8.8  3.54 

Measurement 2.5 2.00  4.2  1.70 

General Mathematics 9.9 7.0  16.9  6.17 

Reading 15.7 6.77 17.7  3.66 

Language Usage 14.5 6.71 18.9  2.18 

Grammar 5.7 2.57 7.4  1.29 

Mechanics (Writing) 8.8 4.61 10.7  1.21 

The above table 008 shows the distribution of scores of the 122 agricultural 

education seniors who participated in the 1981 statewide Basic Skills Survey and the 

27 agricultural education graduates who returned the 1982 follow-up questionnaires. 
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On average, the group of respondents to the 1982 survey performed consistently better 

in all skills areas than their state norms.
24

 

Table 009: Distribution of Scores in Nursing Programs 

 1981 Seniors !982 Follow-up Survey 

 N = 157 N = 22 

Skills 
__ 

X 

X 

Sd. 
__ 

X 

X 

Sd. 

Whole Number Operations 

 

10.8 2.10 11.2 0.80 

Operations with Fractions 6.4 3.69 7.4 2.94 

Decimal Operations 7.6 3.67 8.8 2.63 

Measurement 2.6 1.93 3.1 1.71 

General Mathematics 10.5 6.62 14.8 4.77 

Reading 17.5 4.35 18.8 2.71 

Language Usage 18.3 3.03 17.8 1.43 

Mechanics (Writing) 11.3 2.46 9.8 1.20 

 Table 009 provides a profile of the scores of the 1981 seniors in nursing-

related programs who participated in the statewide Basic Skills Survey as well as those 

of the respondents to the 1982 follow-up survey. On the whole, 157 seniors in a 

nursing program participated in the 1981 survey and 22 took part in the 1982 follow-

up survey. 

                                                 
24

 An additional analysis was carried out to determine the pattern of performance of those employed in 

areas related to their high school majors. This is discussed later in reference to Question 8. Their mean 

scores were compared with state norms across the seven program areas. 
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On average, the 1982 respondents performed better than their state norms on 

each of the basic academic skills. There are differences in their scores. The 

significance or non-significance of these differences will be discussed later. 

Table 010: Distribution of Scores in Home Economics 

 1981 Seniors !982 Follow-up Survey 

 N = 122 N = 27 

Skills  
__ 

X 

 

X 

Sd 
__ 

X 

 

X 

Sd 

Whole Number Operations 10.0 2.52 11.1 0.97 

Operations with Fractions 5.2 3.28 7.41 3.84 

Decimal Operations 6.7 3,71 9.1 3.18 

Measurement 2.4 1.64 3.9 1.76 

General Mathematics 1.1 5.21 14.8 3.24 

Reading 16.8 4.00 17.8 3.70 

Language Usage 16.7 3.75 18.8 2.60 

Grammar 6.7 1.11 7.6 1.36 

Mechanics (Writing) 10.0 3.20 9.7 2.53 

 Table 010 shows a distribution of scores of the 1981 seniors in home 

economics programs who participated in the 1981 Basic Skills Survey and those of the 

graduates who responded to the 1982 follow-up survey. On the whole, 112 seniors in 

home economics programs took part in the 1981 survey and 27 graduates responded to 

our employees‘ questionnaires. 
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On average, the graduates who responded to the follow-up survey performed 

consistently better than the corresponding norms. The significance of the differences 

will be tested later. Another observation is that there are variations in their scores 

across the basic academic skills. 

Table 011: Distribution of Scores in Business Education 

 1981 Seniors !982 Follow-up Survey 

 N = 343 N = 31 

Skills  
__ 

X 

X 

Sd 
__ 

X 

X 

Sd 

Whole Number Operations 9.7 4.00 11.3 0.90 

Operations with Fractions 6.4 4.07 8.1 3.13 

Decimal Operations 7.7 4.31 9.3 3.09 

Measurement 2.8 2.00 3.2 1.71 

General Mathematics 12.0 7.25 14.1 2.18 

Reading 16.4 7.10 19.3 2.90 

Language Usage 16.4 6.87 19.2 3.54 

Grammar 6.1 2.64 7.5 1.45 

Mechanics (Writing) 10.3 4.47 10.9 2.47 

Table 011 shows a distribution of scores of 343 seniors in business education 

who participated in the 1981 statewide Basic Skills Survey and the 31 graduates in 

business education who took part in the 1982 follow-up survey. 
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On the whole, the scores of the graduates were higher than were those of the 

seniors. Apart from that, there were variations in the scores across the skill areas. The 

significance of these variations between the two groups and within each group will be 

discussed later. 

Table 012: Distribution of Scores in Technical Programs 

 1981 Seniors !982 Follow-up Survey 

 N = 117 N = 18 

Skills  
__ 

X 

X 

Sd 
__ 

X 

X 

Sd 

Whole Number Operations 9.3 4.02 10.8 1.10 

Operations with Fractions 6.2 4.08 5.6 3.3 

Decimal Operations 6.9 4.44 7.0 3.61 

Measurement 3.4 2.38 3.4 1.60 

General Mathematics 12.6 8.31 12.8 2.13 

Reading 16.0 6.68 17.9 4.80 

Language Usage 15.6 6.75 17.9 3.21 

Grammar 6.0 2.70 6.5 1.17 

Mechanics (Writing) 9.5 4.45 10.0 2.75 

Table 012 shows a distribution of scores of the 117 seniors in technical 

education who voluntarily participated in the statewide Basic Skills Survey of 1981 

and the 18 graduates in this area who responded to the follow-up survey of 1982. In 

nearly all skills areas the graduates performed better than the seniors did. And within 
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each group, student scores on the skills were different. We will find out later whether 

such differences are statistically significant at the 0.05 level. 

Table 013: Distribiution of Scores in Trade and Industrial Education 

 1981 Seniors !982 Follow-up Survey 

 N = 1047 N = 109 

Skills  
__ 

X 

 

X 

Sd 
__ 

X 

X 

Sd 

Whole Number Operations 10.2 2.79 10.9 1.44 

Operations with Fractions 5.8 3.68 7.1 3.08 

Decimal Operations 7.0 4.08 8.7 3.10 

Measurement 2.9 2.01 3.7 1.69 

General Mathematics 11.1 6.87 14.6 2.13 

Reading 16.8 4.87 17.6 3.49 

Language Usage 16.3 4.71 18.1 20.5 

Grammar 9.9 3.45 10.2 1.13 

Mechanics (Writing) 9.9 3.45 10.2 1.64 

Table 013 shows the profile of scores of the 1,047 trade and industrial 

education seniors who took part in the 1981 statewide Basic Skills Survey and the 109 

graduates who participated in the 1982 follow-up survey. In all skill areas the 

graduates performed better than the seniors did. Within each group, there are 

variations in their scores across the basic academic skills. The significance of both 

differences will be discussed later. 
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Research Question 1: What is the distribution of test scores by area of vocational 

program, and do the scores differ? 

For easier interpretation of data, the mean scores of the graduates were scaled 

down and rounded to one decimal point. Table 014 shows the profile of scores across 

the seven program areas for graduates who participated in the 1982 follow-up survey. 

Table 014 seems to exhibit variations in scores across the seven program areas. 

Seniors in business education performed consistently better (except in measurements) 

than seniors in the other program areas. Students across program areas performed 

better on whole number operations than on any other skill area. Reading, decimal 

operations, and grammar ranked next, while they performed worst on measurement 

skills. Students in six of the seven program areas performed fairly well on fractional 

operations. Technical students had the lowest mean score, 5.6. 

Even though there are differences in mean scores on each basic academic skill, 

we cannot say with certainty that the differences are significant across the seven 

program areas. The significance of these differences was tested using one-way 

ANOVA. See tables 015 through 023 below. Since this was an exploratory study, 

simple inspection was used on accession to identify areas for possible future study, 

even though the ANOVA did not detect the differences.  

Table 014: Basic Skills Competency Profiles of the 1982 Follow-up Survey 

Respondents across Program Areas* 

Skill\Area Agr. Ed. Dist. Ed 

Health 

Ed. 

Home 

Ec. 

Business 

Ed. 

Tech. Ed. 

Tr. & 

Ind. 

Whole No. operations 10.8 11.1 11.2 11.1 11.3 10.8 10.9 



89 

 

Table 014 (Continued) 

Operations w/Fractions 8.2 7.5 7.4 7.4 8.1 5.6 7.1 

Decimal Operations 8.8 8.3 8.8 9.1 9.3 7.0 8.7 

Measurement 8.3 6.9 6.2 7.8 6.3 6.9 7.4 

General Math 8.5 6.9 7.4 7.4 7.1 6.4 7.3 

Reading 8.9 9.6 9.4 8.9 9.7 8.9 8.8 

Language Usage 8.4 8.2 8.2 8.4 8.9 8.3 8.3 

Grammar 8.9 8.4 8.2 9.1 9.1 7.8 8.4 

Mechanics (Writing) 8.6 7.9 7.9 7.8 8.7 8.0 8.1 

*Maximum score = 12. 

Table 015: Analysis of Variance of Graduates’s Means Scores across Programs 

(Whole Number Operations) 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 4.39 0.73 0.47 0.83 

Not-Sig Within Groups 219 338.50 1.55   

Total 225 342.89    

Significance established at 2.10 at the 0.05 level. 

Since the F-ratio, as shown in table 015, was not significant at the 0.05 level, 

we concluded that there was no significant difference in the mean scores of the 1981 

graduates on whole number operations skills across the seven program areas. No two 

groups were significantly different at the 0.05 level across the program areas. 
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Table 016: Analysis of Variance of Graduates’ Mean Scores across Programs 

(Operations with Fractions) 

Source DF Sum of Squares Mean Squares F Ratio F Prob  Sig/Not-Sig 

Between Groups 6 71.20 11.78 1.15 0.33 

Not-Sig Within Groups 180 1852.77 10.29   

Total 186 1923.97    

Significance established at 2.10 at the 0.05 level. 

Since the F-ratio, as shown in table 016, was not significant at the 0.05 level, 

we agreed that there was no significant difference in the mean scores of the 1981 

graduates on fractional operations across the diverse program areas. No two groups 

were significantly different at the 0.05 level. 

Table 017: Analysis of Variance of Graduates’ Mean Scores across Programs 

(Decimal Operations) 

Source DF Sum of Squares Mean Squares F Ratio F Prob  Sig/Not-Sig 

Between Groups 6 49.91 8.32 0.86 0.54 

Not-Sig Within Groups 171 1682.47 9.84   

Total 177 1732.38    

Significance established at 2.10 at the 0.05 level. 

Since the F-ratio, as shown in table 017, was not statistically significant at the 

0.05 level, we concluded that there was no significant difference in the mean scores of 

the 1981 seniors on decimal operations across the diverse program areas. No two 

groups were significantly different at the 0.05 level. 
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Table 018: Analysis of Variance of Graduates’ Mean Scores across Programs 

(Measurement Operations) 

Source DF Sum of Squares Mean Squares F Ratio FProb Sig/Not-Sig 

Between Groups 6 13.98 2.33 0.82 0.56 
Not-Sig 

 

Within Groups 164 165.86 2.84   

Total 170 497.84    

Significance established at 2.10 at the 0.05 level. 

Since the F-ratio, as shown in table 018, was not statistically significant at the 

0.05 level, we concluded that there was no significant difference in the mean scores of 

the 1981 seniors of the surveyed 251 vocational seniors on measurement skills across 

the seven program areas. No two groups were significantly different at the 0.05 level. 

Table 019: Analysis of Variance of Graduates’ Mean Scores across Programs 

(General Mathematics) 

Source DF Sum of Squares Mean 

Squares 

F Ratio F Prob Sig/Not-Sig 

Between Groups 6 104.32 17.39 0.64 0.77 

Not-Sig Within Groups 138 3755.88 27.22   

Total 144 3860.20    

Significance established at the 2.10, 0.05 level. 

 Since the F-ratio, as shown in table 019, was not statistically significant at the 

0.05 level, we concluded that there was no significant difference in the mean scores on 

general mathematics skills across the diverse program areas. No two groups were 

significantly different at the 0.05 level. 
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Table 020: Analysis of Variance of Graduates’ Mean Scores across Programs 

(Reading) 

Source DF Sum of Squares Mean 

Squares 

F Ratio F Prob Sig/Not-Sig 

Between Groups 6 93.4299 15.5716 1.31 0.26 

Not-Sig Within Groups 194 2306.7433 11.8904   

Total 200 2400.1731    

Significance established at 2.10 at the 0.05 level. 

Since the F-ratio, as shown in table 020, was not statistically significant at the 

0.05 level, we concluded that there was no significant difference in the mean scores of 

the 1981 graduates on reading skills across the seven program areas. No two groups 

were significantly different at the 0.05 level. 

Table 021: Analysis of Variance of Graduates’ Mean Scores across Programs 

(Language Usage) 

Source DF Sum of Squares Mean 

Squares 

F Ratio F Prob Sig/Not-Sig 

Between 

Groups 

6 35.35 5.89 1.06 0.39 

Not-Sig Within Groups 167 929.19 5.64   

Total 173 964.54    

Significance established at 2.10 at the 0.05 level. 

 Since the F-ratio, as shown in table 021, was not significant at the 0.05 level, 

we concluded that there was no significant difference in the mean scores of the 1981 

graduates on language use skills across the diverse program areas. No two groups 

were significantly different at the 0.05 level. 
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Table 022: Analysis of Variance of Graduates’ Mean Scores across Programs 

(Grammar) 

Source DF Sum of Squares Mean 

Squares 

F Ratio F Prob Sig/Not-Sig 

Between Groups 6 21.19 3.53 2.23 0.04 

Sig Within Groups 221 349.4 1.58   

Total 227 370.68    

Significance established at 2.10 at the 0.05 level. 

 Since the F-ratio, as shown in table 022, was significant beyond the 0.05 level, 

we concluded that there was a significant difference in the mean scores of the 1981 

seniors on grammar skills across the seven program areas. Post hoc comparisons 

revealed that no two groups were significantly different at the 0.05 level.
25

  

Table 023: Analysis of Variance of Graduates’ Mean Scores across Programs 

(Mechanics) 

Source DF Sum of Squares Mean 

Squares 

F Ratio F Prob Sig/Non-sig 

Between 

Groups 

6 20.7 3.46 1.04 0.40 

Non-sig Within Groups 172 572.14 3.33   

Total 178 592.92    

Significance established at 2.10 at the 0.05 level. 

Since the F-probability, as shown in table 023, was higher than 0.05, we 

concluded that there was no significant difference in the mean scores of the surveyed 

1981 graduates on mechanical usage of language (writing skills) across the seven 

program areas. No two groups were significantly different at the 0.05 level. 

                                                 
25

 Scheffe‘s comparison method, a suitable method for comparing unequal groups, is quite conservative. 

The differences might have been in the pooled mean differences rather than between group means. This 

is a complex comparison. 
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Summary 

From the above distribution tables (tables 009 through 013), we can infer that 

graduates who participated in the 1982 follow-up survey performed consistently better 

than state norms in all skill areas across the seven program areas. 

Although there were some variations in the mean scores of graduates in our 

survey, as depicted in our descriptive analysis, these differences in mean scores were 

not large enough to cause any significant differences between any two groups at the 

0.05 level, as shown by our inferential statistical analyses (tables 015 through 023).
26

 

We can then conclude, tentatively, that the mean scores on basic skills of the 251 

graduates in our survey were not significantly different across the seven program areas, 

except with respect to measurement skills. Graduates in home economics, agriculture, 

and trade and industry maintained fair performances in all skill areas. The worst-

performing group consisted of those in technical education. 

Research Question 2: Among the skills, are the relative strengths and weaknesses the 

same for the diverse areas of vocational programs? 

Table 024 shows a profile of mean scores across the seven program areas of 

the 251 graduates who participated in the 1982 follow-up survey. Each score is out of 

a maximum of 12 points. Graduates across the seven program areas performed very 

well in whole number operations, followed by reading. Their worst performance 

across the seven program areas was in measurement. Graduates in business education 

performed consistently better than other graduates did in whole number operations, 

decimal operations, reading, language usage, and mechanics. Graduates in health 

education performed very well in all skill areas except measurement. Home economics 

                                                 
26

 The nature of any variability across programs is discussed under research question 2 below. 
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graduates, agriculture graduates, and graduates in trade and industry maintained fair 

performances in all skill areas. The worst-performing group consisted of those in 

technical education. 

Since there were no significant differences in the mean scores for each skill 

across the seven program areas, as shown under question 1 above, we undertook a 

MANOVA to determine the interaction between program areas and skill areas. Due to 

the presence of empty cells and a singular matrix, it was difficult to arrive at any valid 

conclusions about interaction effects. 

Table 024: Profile of Graduates’ Mean Scores across Program Areas* 

Area All Grads Agr. Ed. Dist. Ed Health 

Ed. 

Home 

Ec. 

Business 

Ed. 

Tech. Ed. Tr. & 

Ind. 
Skill N = 251 N = 27 N = 16 N = 22 N = 28 N = 31 N = 18 N = 109 

Whole No. 

Operations 

11.1 10.8 11.1 11.2 11.1 11.3 10.8 10.9 

Operations. 

w/Fractions 

7.3 8.2 7.5 7.4 7.4 8.3 5.6 7.1 

Decimal 

Operations 

8.7 8.8 8.3 8.8 9.1 9.3 7.0 8.7 

Measurement 7.5 8.3 6.9 7.4 7.4 7.1 6.4 7.3 

General 

Math 

7.5 8.5 6.9 7.4 7.4 7.1 6.4 7.3 

Reading 9.0 8.9 9.6 9.4 8.9 9.7 8.19 8.8 

Language 

Usage 

8.4 8.7 8.2 8.2 8.4 8.9 8.2 8.3 

Grammar 8.4 8.7 8.2 8.2 8.4 8.9 8.2 8.3 

Mechanics 

(Writing) 

6.8 7.1 6.5 6.6 6.5 7.3 6.3 6.8 

*Maximum score = 12. 
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Table 025: Distribution of Graduates’ Mean Scores across Program Areas 

(Whole Number Operations) 

Program Area 
__ 
X Sd 95% Confidence Interval  

for Mean 

Agric. Education 10.83 1.23 10.29 to 11.36  

Dist. Education 11.1 1.27 10.34 to 11.80  

Health Education 11.18 0.80 10.34 to 11.80  

Home Economics 11.05 0.97 10.61 to 11.49  

Business Education 11.25 0.90 10.87 to 11.63  

Technical Education 10.83 1.10 10.29 to 11.38  

Trade & Industry 10.90 1.44 10.62 to 11.18  

 Based on table 025, we can deduce that all graduates across the seven program 

areas performed very well in whole number operations. No group deviates in its 

performance. On the strength of this distribution we cannot say that people need or use 

skills in whole number operations in one specific area more than in any other area. 

More discussion will follow later. 

Table 026: Distribution of Graduates’ Mean Scores across Program Areas 

(Operations with Fractions) 

Program Area 

__ 
X 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 8.2 3.72 6.37 to 10.07 

Dist. Education 7.50 3.03 5.58 to 9.43 

Health Education 7.38 2.94 6.04 to 8.72 

Home Economics 7.43 3.84 5.21 to 9.64 

Business Education 8.10 3.12 6.64 to 9.56 
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Table 026 (Continued) 

Technical Education 5.64 3.27  3.75 to 7.53 

Trade & Industry 10.90 1.44 10.62 to 11.18 

Table 026 shows a profile of mean scores of the 251 graduates in fractional 

operations. Even though all groups performed very poorly on this skill, business 

education and agriculture education graduates did better than those in all other groups. 

Graduates in technical areas performed the worst on fractional operations. Maybe they 

did not use this skill on their jobs; we cannot say here. Further discussion will follow 

in connection with questions 5, 6, and 7. 

Table 027: Distribution of Graduates’ Mean Scores across Program Areas 

(Decimal Operations) 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 8.81 3.54 6.92 to 10.70 

Dist. Education 8.27 3.13 6.17 to 10.38 

Health Education 8.70 2.63 7.57 to 9.96 

Home Economics 9.13 3.18 7.37 to 10.90 

Business Education 9.29 3.09 7.88 to 10.69 

Technical Education 7.00 3.61 4.82 to 9.18 

Trade & Industry 8.73 3.10 8.04 to 9.41 

Table 027 presents a distribution of scores on decimal operations. There is no 

appreciable difference in scores across the seven program areas. The scores ranged 

from 7.00 to 9.29 out of a maximum of 12 points. Again, graduates in business 



98 

 

education and home economics did better than graduates in other program areas. 

Perhaps decimal operations are used more regularly in business and home economics. 

Further discussion will follow in connection with question 7. 

Table 028: Distribution of Graduates’ Mean Scores across Program Areas 

(Measurement with Numbers) 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 4.17 1.70 3.09 to 5.25 

Dist. Education 3.46 1.57 2.40 to 4.51 

Health Education 3.14 1.71 2.36 to 3.92 

Home Economics 3.89 1.76 2.53 to 5.25 

Business Education 3.16 1.60 2.33 to 3.98 

Technical Education 3.43 1.60 2.50 to 4.35 

Trade & Industry 3.69 1.69 3.33 to 4.06 

Table 028 presents the distribution of mean scores of graduates across the 

seven program areas on measurement skills. The maximum possible score is 6 points. 

There appears to be a uniform performance pattern. No group‘s score was extremely 

high or extremely low. The scores varied from 52.3 percent to 64.8 percent. Even 

though the scores across the seven program areas appear uniform, they are low, 

suggesting that new employees across the seven program areas were not proficient in 

measurement skills. Further discussion follows later. 
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Table 029: Distribution of Graduates’ Mean Scores across Program Areas 

(General Mathematics) 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 16.90 6.17 12.4 to 21.32 

Dist. Education 13.80 6.25 9.33 to 18.27 

Health Education 14.77 4.14 12.63 to 16.90 

Home Economics 14.75 6.14 9.63 to 19.88 

Business Education 14.11 5.18 11.54 to 16.69 

Technical Education 12.75 4.41 9.95 to 15.55 

Trade &. Industry 14.60 5.18 13,36 to 15.84 

Table 029 presents the distribution of mean scores of employees across the 

seven program areas in general mathematics. There appeared to be some variability in 

the scores across the seven program areas. The highest mean score was 16.9 or 70.4 

percent and the lowest was 12.75 or 53.1 percent out of a maximum of 24 points. The 

significance of the differences in means across the seven program areas will be 

discussed later. 

Table 030: Distribution of Graduates’ Mean Scores across Program Areas 

(Reading) 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 17.70 3.66 15.99 to 19.41 

Dist. Education 19.21 2.61 17.71 to 20.72 

Health Education 18.75 2.71 17.48 to 20.02 

Home Economics 17.78 3.70 15.94 to 19.62 
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Table 030 (Continued) 

Business Education 19.33 2.90 18.11 to 20.56 

Technical Education 17.86 4.80 15.09 to 20.63 

Trade & Industry 17.57 3.49 16.84 to 18.30 

Table 030 shows a distribution of mean scores of employees on reading across 

the seven program areas. The scores appeared to be uniform, ranging from a maximum 

of 19.33 or 80.5 percent for the business group to 17.57 or 73.2 percent for trade and 

industry. The statistical significance of the differences will be discussed later. 

Table 031: Distribution of Graduates’ Mean Scores across Program Areas 

(Language Usage) 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 18.8 2.18 17.65 to 20.00 

Dist. Education 17.71 2.56 16.24 to 19.19 

Health Education 17.83 1.43 17.13 to 18.54 

Home Economics 18.25 2.60 16.60 to 19.90 

Business Education 19.22 3.54 17.46 to 20.98 

Technical Education 17.90 3.21 15.60 to 20.20 

Trade & Industry 18.05 2.05 17.60 to 18.49 

Table 031 provides evidence to support the uniformity in the performance of 

employees on language usage across the seven program areas. The mean scores ranged 

from 19.22 or 73.9 percent for business education to 17.71 or 68.1 percent for those in 
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distributive areas. The significance of the differences in mean scores will be addressed 

later. 

Table 032: Distribution of Graduates’ Mean Scores across Program Areas 

(Grammar) 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 7.40 1.29 6.87 to 7.93 

Dist. Education 7.00 1.41 6.22 to 7.78 

Health Education 6.74 1.39 6.14 to 7.34 

Home Economics 7.55 1.37 6.92 to 8.19 

Business Education 7.54 1.45 6.95 to 8.12 

Technical Education 6.53 1.17 5.96 to 7.09 

Trade & Industry 7.03 1.13 6.81 to 7.26 

Table 032 shows a distribution of mean scores of employees in grammar usage 

across the seven program areas. There appears to be little variability in the mean 

scores across the seven program areas. The highest mean score was 7.54 or 75.4 

percent for those in business education and the lowest mean score was 6.53 or 65.3 

percent for those in technical education. No one group performed poorly on this skill. 

The statistical significance of the differences will be discussed later. 

Table 033: Distribution of Graduates’ Mean Scores across Program Areas 

(Mechanics) 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for 

Mean 
Agric. Education 10.71 1.27 10.08 to 11.33 
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Table 033 (Continued) 

Dist. Education 9.67 1.69 8.93 to 10.80 

Health Educ. 9.83 1.20 9.24 to 10.43 

Home Economics 9.71 2.53 8.27 to 11.17 

Business Education 10.89 2.47 9.6 to 12.12 

Technical Education 10.00 2:75 8.03 to 11.97 

Trade & Industry 10.16 1.64 9.81 10.51 

Table 033 presents a distribution of mean scores on mechanical use of 

language (writing) across the seven program areas. The means score ranged from 

10.89 or 72.6 percent for employees in business to 9.67 or 64.5 percent for those 

employed in distributive areas. No group performed very poorly on this skill, although 

there are differences in the mean scores across the seven program areas. The 

variability appears to be minimal. The significance of this variability will be discussed 

later. 

To further study the relative strengths of each skill across the diverse program 

areas, the investigator carried out further statistical analyses. Tables 024 through 033 

have provided the profiles of mean scores, standard deviations, and 95 percent 

confidence intervals for each skill across the seven program areas. 

Summary 

The above analysis suggests that all students were proficient in whole number 

operations. All groups did very well on this skill. All groups also did fairly well on 
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reading, decimal operations, language usage, and grammar.
27

 Performances in the 

other skill areas vary considerably. 

Research Question 3: What variation, if any, exists in the scores of graduates who 

are attending school, employed in their areas of training, employed in areas not 

related to their training, unemployed, or in the military? 

Of the 251 respondents to the 1982 follow-up survey, 43 were attending school, 

130 were employed in areas related to their high school majors, 29 were employed in 

areas not directly related to their vocational specialization, 40 were unemployed (but 

looking for jobs), and 9 were in the military. 

To determine their performance patterns on the 1981 statewide Basic Skills 

Survey, an analysis of their scores on each basic skill across the five job areas was 

carried out. Table 034 presents a profile of mean scores in each skill across the five 

job areas.
28

 Graduates in the first three columns performed relatively better in some 

skill areas than did graduates who were either in the military or unemployed. The 

difference, though, is not great enough to enable us to arrive at any valid conclusion 

with regard to performance patterns. There is no difference in the pattern of 

performance of those employed in areas related to their specializations and those 

employed in other areas. 

 

 

                                                 
27

 This assumes that a mean score of 7.5 out of 12 or 62.5 percent is a required level of performance. 

Let us assume that this is the cut-off point. 
28

 To give us a better picture, the means were rounded to one decimal place and scored out of a 

maximum of 12 points. 
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Table 034: Basic Skills Competency Profile across Job Areas 

Skills\Employ-

ment status 

 

In School 
Employed in 

Related Areas 

Employed in 

Unrelated Areas 

Unemployed 

(Looking for 

work) 

Military 

 N=43 N =130 N=29 N=40 N=9 

Whole No 

Operations  

11.0 11.1 10.8 10.7 10.9 

Operations with 

Fractions 

7.9 7.3 7.2 7.2 6.3 

Decimal 

Operations  

9.0 8.7 8.1 8.8 7.2 

Measurement 6.9 7.5 8.0 6.3 5.0 

General 

Mathematics 

7.2 7.5 7.8 6.3 7.2 

Reading 9.1 9.0 9.7 8.7 9.0 

Language Usage 8.5 8.4 8.3 8.5 7.9 

Grammar 8.7 8.4 8.5 8.6 8.9 

Mechanics 8.3 8.2 7.9 8.3 7.6 

We can also see from table 034 that graduates who were employed exhibited a 

relatively better pattern of scores than those in other groups did. Graduates in the 

military performed consistently lower in all the skills areas (except in whole number 

operations, reading, and grammar) than graduates in other groups. Again, table 034 

shows that students who were employed performed better on measurement skills than 

those in other areas. The unemployed graduates performed consistently well in nearly 

all the skills areas, except in measurement and general mathematics. Based on this 

finding we can say only that their inability to secure jobs may be due to their lack of 

measurement or general mathematics skills, but also perhaps to some other reason or 

reasons not covered in this study.  Even though there were differences in scores on the 
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basic skills across job areas, we cannot categorically assert here that the differences 

were statistically significant. Tables 035 though 043 present the significance of the 

differences. 

Table 035: Analysis of Variance of the Differences in Mean Scores on Whole 

Number Operations across Job Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig,/Not-Sig 

Between Groups 4 5.68 1.42 0.96 0.43 

Not-Sig Within Groups 231 343.21 1.42   

Total 235 348.89    

Significance established at the 2.37, 0.05 level. 

Table 036: Analysis of Variance of the Differences in Mean Scores on Operations 

with Fractions across Job Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig,/Not-Sig 

Between 

Groups 

4 16.80 4.20 0.41 0.80 

Not-Sig Within Groups 190 1939.48 10.21   

Total 194 1956.28    

Significance established at 2.37at the 0.05 level. 

Table 037: Analysis of Variance of the Differences in Mean Scores on Decimal 

Operations across Job Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig,/Not-Sig 

Between 

Groups 

4 21.11 5.28 0.54 0.71 

Not-Sig Within Groups 182 1788.50 9.83   

Total 186 1809.62    

Significance established at 2.37 at the 0.05 level. 
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Table 038: Analysis of Variance of the Differences in Mean Scores on 

Measurements across Job Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig,/Not-Sig 

Between 

Groups 

4 18.69 4.67 1.70 0.15 

Not-Sig Within Groups 174 476.89 2.74   

Total 178 495.58    

Significance established at 2.37 at the 0.05 level. 

Table 039: Analysis of Variance of the Differences in Mean Scores on General 

Mathematics across Program Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig,/Not-Sig 

Between 

Groups 

4 119.91 29.98 1.15 0.34 

Not-Sig Within Groups 147 3827.92 26.04   

Total 151 3947.83    

Significance established at 2.37 at the 0.05 level. 

Table 040: Analysis of Variance of the Differences in Mean Scores on Reading 

across Program Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig,/Not-Sig 

Between 

Groups 

4 48.50 12.12 1.02 0.40 

Not-Sig Within Groups 207 2444.61 11.81   

Total 211 2493.10    

Significance established at 2.37 at the 0.05 level. 
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Table 041: Analysis of Variance of the Differences in Mean Scores on Language 

Usage across Program Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between 

Groups 

4 16.90 4.22 0.77 0.55 

Not-Sig Within Groups 178 982.01 5.52   

Total 182 998.90    

Significance established at 2.37 at the 0.05 level. 

Table 042: Analysis of Variance of the Differences in Mean Scores on Grammar 

across Job Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between 

Groups 

4 3.98 0.99 0.60 0.66 

Not-Sig Within Groups 238 385.51 1.65   

Total 242 389.49    

Significance established at 2.37 at the 0.05 level. 

Table 043: Analysis of Variance of the Differences in Mean Scores on Mechanics 

across Job Areas 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between 

Groups 

4 7.98 2.00 0.61 0.66 

Not-Sig Within Groups 183 597.12 3.26   

Total 187 605.10    

Significance established at 2.37 at the 0.05 level. 

Based on the findings of table 035, with F(4, 231)=0.96 and p=0.43 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the 1981 graduates in whole number operations across the job areas. 
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Based on the findings of table 036, with F(4, 190)=0.41 and p=0.08 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the surveyed 1981 graduates on fractional operations across the five job areas. No two 

groups were significantly different at the 0.05 level. 

Based on the findings of table 037, with F(4, 182)=0.54 and p=0.71 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the surveyed 1981 graduates on decimal operations across the five job areas. No two 

groups were significantly different at the 0.05 level. 

Based on the findings of table 038, with F(4, 174)=1.70 and p=0.15 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the surveyed 1981 graduates on measurement skills across the five job areas. No two 

groups were significantly different at the 0.05 level. 

Based on the findings of table 039, with F(4, 147)=1.15 and p=0.71 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the surveyed 1981 graduates on general mathematics skills across the five job areas. 

No two groups were significantly different at the 0.05 level. 

Based on the findings of table 040, with F(4, 207)=1.02 and p=0.40 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the surveyed 1981 graduates on reading skills across the five job areas. No two groups 

were significantly different at the 0.05 level. 

Based on the findings of table 041, with F(4, 178)=0.77 and p=0.55 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 
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the surveyed 1981 graduates on language usage skills across the five job areas. No two 

groups were significantly different at the 0.05 level. 

Based on the findings of table 042, with F(4, 238)=0.60 and p=0.66 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the surveyed 1981 graduates on grammar skills across the five job areas. No two 

groups were significantly different at the 0.05 level. 

Based on the findings of table 043, with F(4, 183)=0.61 and p=0.66 (so 

p>0.05), we concluded that there was no significant difference in the mean scores of 

the surveyed 1981 graduates on general mathematics skills across the five job areas. 

No two groups were significantly different at the 0.05 level. 

Summary 

Even though there seemed to be variations in the performances of the 1981 

graduates across job areas as depicted in the descriptive statistical analysis, such 

differences were not significant enough. 

The different inferential statistical analyses point out that the mean scores on 

the diverse skill areas across the five groups were not significantly different from one 

another at the 0.05 level. 

Research Question 4: What skills do employers most often say that their new 

employees do not have? 

Employers in this study were asked to rate each of the thirty-eight basic 

academic skills of reading, writing, and arithmetic according to how skilled their new 

employees were on each basic academic skill. Their responses were placed in five 
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categories: (1) ―highly skilled,‖ (2) ―quite skilled,‖ (3) ―moderately skilled,‖ (4) ―not 

quite skilled,‖ and (5) ―not at all skilled.‖ 

The employers‘ ratings were later classified into three main categories: skilled, 

moderately skilled, and unskilled (or lacking skill). ―Highly skilled‖ and ―quite skilled‖ 

were grouped as skilled, while ―not quite skilled‖ and ―not skilled at all‖ were reduced 

to unskilled (or lacking skill). The mid-point rating (―moderately skilled‖) was left 

unchanged. The reduction of the 5-point scale was undertaken for ease of presentation, 

interpretation, and analysis of data. 

The rating of writing was fairly uniform, with 37.7 percent reporting 

―unskilled,‖ 24 percent reporting ―moderately skilled,‖ and 38.7 percent reporting 

―highly skilled‖ for new entrants into the world of work. 

Our main interest was to find the skills in which employers reported that their 

new employees were deficient. The following tables display the patterns of responses 

of the employers who participated in the Employers Survey of spring 1982. 

Table 044: Crossbreak Analysis of Employers’ Perceptions of Employees’ Skills 

Ratings Whole 

Numbers 

Fractions Decimals Measure-

ment 

General 

Math* 

Reading* Writing 

Quite Skilled 61 (81.3%) 17 

(23.3%) 

30 (40%) 13 (17.8%) 14 (18.9% 22 (30.1%) 28 (37.3%) 

Moderately 

Skilled 

14 (18.7%) 23 

(31.5%) 

22 (29.3%) 12 (16.4%) 11 

(14.9%) 

17 (23.3%) 18 (24.0%) 

Unskilled – 33 

(45.2%) 

23 (30.7%) 48 (65.8%) 49 

(66.2%) 

34 (46.6%) 29 (38.7%) 

(Lacking) – – – – – – – 

Total 75 (100%) 73 

(100%) 

75 (100%) 73 (100%) 74 (100%) 73 (100%) 75 (100%) 

*There are missing cases here. 
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Table 044 suggests that employers (in general) felt that their new employees 

were skilled in whole number operations, since all of the employers rated employees 

either as ―skilled‖ (81.3 percent) or as ―moderately skilled‖ (18.7 percent). No 

employer reported that typical new employees lacked skills in whole number 

operations. Yet nearly half the employers (45.2 percent) reported that their new 

employees were deficient in fractional operations skills, while 31.5 percent reported 

that typical new employees had moderate skills in fractional operations. In all, only 

23.3 percent of the employers reported a high rating for this skill. 

As for decimal operations, employers were quite divided. Forty percent 

maintained that their new employees did not have adequate skills in working with 

decimal operations, while 29.3 percent reported moderate skill and 30.7 percent 

reported that their new employees were wanting in working with decimals. 

About two-thirds of the employers reported that their new employees were 

deficient in measurement skills, while only 16.4 percent and 17.8 percent agreed that 

their new employees had moderate and high skills, respectively. Nearly the same 

ratings were given for general mathematics, where 66.2 percent, 14.9 percent, and 

18.9 percent, respectively, rated their new employees as unskilled, moderately skilled, 

and highly skilled, respectively. 

The ratings for reading took a different form. Nearly half (46.6%) rated their 

new entrants into the labor market as lacking, while 23.3 percent and 30.1 percent, 

respectively, reported that new employees were moderately skilled and highly skilled. 

Writing earned fairly uniform ratings, with 38.8 percent rating new entrants 

into the world of work as unskilled, 24 percent rating them moderately skilled, and 

27.3 rating them highly skilled. 
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The above observations were also confirmed by the distribution of means and 

standard deviations of employers‘ ratings. See table 045 below. 

Table 045: Mean Distribution of Employers’ Perceptions 

Skill Area 
__ 

X 

 

 

 

 

 

N 

Whole Number Operations 1.68 75 

Fractions 3.43 73 

Decimals 2.79 75 

Measurements 3.61 73 

General Mathematics 3.52 74 

Reading 3.29 73 

Writing 3.01 75 

On the basis of the table 045 data we can conclude that, in the opinions of 

employers (in general), new entrants into the labor market were quite skilled in whole 

number operations, moderately skilled in decimals, below average in fractions, reading 

and writing, and somewhat deficient in measurement and general mathematics. 

To further study the nature of the variation in the perceptions of employers 

across diverse vocational program areas, additional statistical analyses were carried 

out. Tables 046 through 052 show the cross-break analyses of employers‘ responses 

across the seven program areas: agricultural education, distributive education, health 

education, home economics education, business education, technical education, and 

trade and industry education. 
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Table 046: Crossbreak Analysis of Agricultural Employers’ Perceptions of 

Employees’ Selected Skills 

Ratings 

\Skills 

Whole 

Number

s 

Fractions
# 

Decimals Measure- 

Ment 
#
 

General 

math 
#
 

Reading Writing 

Quite Skilled 8 

(88.9%) 

- 3 (333%) 1 (12.5%) 2 (25%) 2 (22.2%) 2 (222%) 

Moderately 

skilled 

1 

(11.1%) 

6 (75%) 4 (44.4%) 2 (25%) - 2 (22.2%) 5 (55.6%) 

Unskilled - 2 (25%) 2 (22.2%) 5 (62.5%) 6 (75%)  5 (55.6%) 2 (22.2%) 

Lacking – – – – – – – 

Total 9 

(100%) 

   8 (100%) 

 

9 (99.9%)* 8 (100%)   8 (100%) 9 (100%) 9 (100%) 

# There are missing cases here. 

* Rounding-up error. 

Nine employers in the agricultural areas responded to our questionnaire. 

Nearly all the employers rated their new employees as being skilled in whole number 

operations. No employer reported that new entrants into the labor market were 

deficient in whole number operations, as six of the eight employers (75%) rated their 

new employees as being moderately skilled in fractions, while two rated them as 

wanting in this skill. No employer reported adequate skills in operations with fractions. 

Only two out of the nine employers rated their new employees as lacking in decimal 

skills, while four and three, respectively, rated them as moderately skilled or highly 

skilled, respectively. The ratings of measurement skills given by employers were 

skewed. Five of eight employees (62.5%) rated their new employees as lacking in the 

art of measurement, while two and one, respectively, rated them as moderately skilled 

or highly skilled. Eight employers responded to the question on general mathematics 

skills, six of whom (75%) rated their new employees as unskilled in this area. Two 

employers (25%) reported adequate skills in reading, five of the nine employers 

(55.6%) reported that their new employees are wanting, while two reported that their 
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new employees are moderately skilled and highly skilled, respectively. Employers‘ 

ratings on writing are normally distributed, with two rating their new employees as 

skilled, five rating them as moderately skilled, and two rating them as unskilled. 

In conclusion, more than 50 percent of the employers in the area of agriculture 

rated their new agricultural graduates as being deficient in measurement skills, general 

mathematics skills, and reading skills, while 25 percent, 22.2 percent, and 22.2 percent 

reported similarly on fractions, decimals, and writing, respectively. All employers 

reported that their new employees have adequate skills in whole number operations. 

Table 047: Crossbreak Analysis of Distributive Employers’ Perceptions of 

Employees’ Selected Skills* 

Ratings 

\Skills 

Whole 

Numbers 

Fractions Decimals Measure-

ment 

General 

Math 

Reading Writing 

Quite 

Skilled 

4 (80%) 1 (20%) 3 (60%) 1 (20%) 2 (40%) 2 (40%) 3 (60%) 

Moderate- 

ly skilled 

1 (20%) 2 (40%) 1 (20%) 3 (60%) 1 (20%) 2 (40%) - 

Unskilled - 2 (40%) 1 (20%) 1 (20%) 2 (40%) 1 (20%) 2 (40%) 

(Lacking) – – – – – – – 

Total 5 (100%) 5 (100%) 5 (100%) 5 (100%) 5 (100%) 5 (100%) 5 (100%) 

*There are missing cases here. 

Table 047 shows that all participating employers in the distributive field agreed 

that their new employees were proficient enough in whole number operations. They 

rated 40 percent of their new employees as unskilled in fractional operations, and 40 

percent as moderately skilled. Eighty percent of the employers agreed that their new 

employees were either quite skilled or moderately skilled in decimal operations. Only 

20 percent rated their new employees as unskilled. The ratings of new employees on 

measurement were normally distributed, with 20 percent rated as skilled, 60 percent 
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rated as moderately skilled, and 20 percent rated as unskilled. The ratings of general 

mathematics skills were weighted on the ends, with 40 percent rating new employees 

as skilled, 20 percent rating them as moderately skilled, and 40 percent rating them as 

unskilled. On reading, 80 percent rated their new employees as either skilled or 

moderately skilled, while only 20 percent rated them as deficient. In the art of reading, 

60 percent of the employers agreed that their new employees were skilled in writing, 

while 40 percent rated them as unskilled. Conclusively, we can see that two-fifths of 

all the employers who responded rated their new employees as lacking in fractional 

operations, general mathematics, and writing skills, while 20 percent reported that 

their new employees were deficient in decimal operations skills, measurement skills, 

and reading skills. They all reported that new graduates in distributive education were 

proficient in whole number operations skills. 

Table 048: Crossbreak Analysis of Health Employers’ Perceptions of Employees’ 

Selected Skills* 

Ratings 

\Skills 

Whole 

Numbers 

Fractions Decimals Measure-

ment 

General 

Math 

Reading Writing 

Quite 

Skilled 

8 (100%) 4 (5%) 6 (75%) 4 (50%) 4 (50%) 4 (50%) 6 (75%) 

Moderate-

ly skilled 

- 3 (37.5%) 1 (12.5%) 1 (12.5%) 1 (12.56%) 2 (25%) - 

Unskilled - 1 (12.5%) 1 (12.5%) 3 (375%) 3 (37%) 2 (25%) 2 (25%) 

(Lacking) – – – – – – – 

Total 8 (100%) 8 (100%) 8 (100%) 8 (100%) 8 (100%) 8 (100%) 8 (100%) 

There are missing cases here. 

Table 048 shows the ratings of employers in health-related areas on the 

adequacy of basic skills of their entry-level employees. In nearly all the skills, at least 

62.5 percent of the employers in health professions reported that their new employees 
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were either skilled or moderately skilled in the seven skill areas. All the employers 

agreed that their new employees were proficient in whole number operations skills, 

87.5 percent reported that their new employees were either skilled or moderately 

skilled in fractional operations, while only 12.5 percent reported that their new 

employees were unskilled. Nearly the same ratings were reported for decimal 

operations, with 75 percent of employers rating new employees as skilled, 12.5 

percent as moderately skilled, and 12.5 percent as unskilled. New employees had the 

same ratings on measurement and general mathematics, with four of eight rating them 

as skilled, one rating them as moderately skilled, and three rating them as unskilled. 

Only two employers rated their new employees as deficient in reading and 

writing skills. 

Table 049: Crossbreak Analysis of Home Economics Employers’ Perceptions of 

Employees’ Selected Skills* 

Ratings 

\Skills 

Whole 

Numbers 

Fractions Decimals Measure-

ment 

General 

Math 

Reading Writing 

Quite 

Skilled 

8 (80%) - 3 (30%) - - 5 (55.6%) 7 (77.7%) 

Moderate-

ly skilled 

2 (20%) 2 (20%) 2 (20%) - 1 (10%)  2 (22.2%) 1 (l1.1%) 

Unskilled - 8 (80%) 5 (50%) 10 (100%) 9 (90%)  2 (22.2%) 1 (l1.1%) 

(Lacking) – – – – – – – 

Total 10 

(100%) 

10 (100%) 10 (100%) 10 (100%) 10 

(100%)  

9*(99.9%) 9*(99.9%) 

*There are missing cases here. 

Table 049 shows that 50 percent of employers in home economics rated their 

new employees as unskilled in decimal operations, 80 percent rated them as unskilled 

in fractions, 100 percent rated them as unskilled in measurement, and 90 percent rated 

them similarly in general mathematics. New employees received poor ratings in 
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computation skills (except for whole number operations). Only 22.2 percent of the 

home economics employers felt that their new employees were deficient in reading 

skills, while 11.1 percent rated them as deficient in writing skills. 

Table 050: Crossbreak Analysis of Business Employers’ Perceptions of 

Employees’ Selected Skills 

Ratings 

\Skills 

Whole 

numbers 

Fraction

s 

Decimals Measure

-ment 

General 

Math 

Reading  Writing 

Quite Skilled 7 (77.8%) 6 

(66.7%) 

5 (55.6%) 3 

(37.5%) 

3 (333%) 4 

(44.4%) 

7 

(77.8%) 
Moderately skilled 2 (22.2%) 2 

(22.2%) 

2 (22.2%) 3 

(37.5%) 

4 (44.4%) 4 

(44.4%) 

1 

(11.1%) 
Unskilled - I (1U%) 2 (22.2%) 2 (25%) 2 (222%) 1 

(1l.1%) 

1 (l1.l%) 

(Lacking) – – – – – – – 

Total 9 (100%) 9 

(100%) 

9 (100%) 8 

(100%) 

9 (99.9%) 9 

(99.9%) 

9 

(99.9%) 

Employees in the business area, as shown in table 050, reported favorably on 

the skills of their new employees. They all agreed that their new employees were 

either skilled or moderately skilled in whole number operations, with some reporting 

that they were wanting in fractional operations (11.1%), decimal operations (22.2%), 

measurement (25%), general mathematics (22.2), reading (11.1%), and writing (11.1%) 

skills. 

Table 051: Crossbreak Analysis of Technical Employers’ Perceptions of 

Employee’s Selected Skills 

Ratings 

\Skills 

Whole 

Numbers 

Fraction

s 

Decimals Measure

-ment 

General 

Math 

Reading Writing 

Quite Skilled 6 

(100%) 

- 1 (16.7%) - - - - 

Moderately skilled - 1 (20%) 1 (16.7%) 2 

(33.3%) 

- 2 (33.3%) 2 

(33.3%) 
Unskilled - 4 (80%) 4 (66.7%) 4 

(66.7%) 

6(100

%) 

4 (66.7%) 4 

(66.7%) 
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Table 051 (Continued) 

(Lacking) – – – – – – – 

Total 6 

(100%) 

5 

(100%) 

6 (100%) 6 

(100%) 

6(100

%) 

6 (100%) 6 

(100%) 

Based on the data presented in table 051, we observe that employers in trade 

and industry rated more than 50 percent of their employees as not having the required 

skills in fractional operations, measurement, general mathematics, reading, and writing. 

Twenty-eight percent reported that their new entry-level employees were deficient in 

decimal operations, while all employers reported that their new employees were either 

quite skilled or moderately skilled in whole number operations. 

Table 052: Crossbreak Analysis of Trade and Industry Employers’ Perceptions 

of Employees’ Selected Skills* 

Ratings 

\Skills 

Whole 

Number

s 

Fraction

s 

Decimal

s 

Measure

-ment 

General 

Math 

Reading Writi

ng 
Quite Skilled 20 

(71.4%) 

6 

(21.4%) 

9 

(32.1%) 

4 

(14.3%) 

3 (10.7%) 5 (18.5%) 3 

(10.7

8%) 

Moderately Skilled 8 

(28.6%) 

7 (25%) 11 

(39.3%) 

1 (36%) 4 (14.3%) 3 (11.1%) 9 

(321

%) 

Unskilled - 15 

(53.6%) 

8 

(28.6%) 

23 

(82.1%) 

21 (75%) 19 (70.4%) 16 

(57.2

%) 

(Lacking) – – – – – – – 

Total 28 

(100%) 

28 

(100%) 

28 

(100%) 

28 

(100%) 

28 (100%) 27 (100%) 28 

(100

%) 

*There is a missing case here. 

Table 052 indicates that employers in the trade and industry area rated more 

than 50 percent of their employees as lacking required skills in operations with 

fractions, measurement, general mathematics, reading, and writing. They reported that 

only 28.6 percent of their new entry-level employees were deficient in decimal 
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operations, while all employers rated their new employees as either quite skilled or 

moderately skilled in whole number operations. 

To further study employer perceptions about the skills of new employees, 

additional analyses were carried out. Tables 053 through 059 present the means, 

standard deviations and 95 percent confidence intervals for each skill across the seven 

program areas. We hoped that through this method we could study the variability in 

the opinions expressed by employers on the skills of their new employees. 

Since we could not tell from the distribution of means and standard deviations 

whether the differences in employer‘s perceptions were statistically significant, we 

followed these analyses with one-way ANOVAs. This was done for each skill across 

the seven program areas. 

Table 053: Mean Distribution of Employers’ Ratings of the Skills of their New 

Employees in Whole Number Operations 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 1.67 0.71 1.12 to 2.21 

Dist. Education 1.60 0.89 0.49 to 2.71 

Health Education 1.25 0.46 0.86 to 1.63 

Home Economics 1.80 0.83 1.24 to 2.36 

Business Education 1.80 0.83 1.14 to 2.42 

Technical Education 1.33 0.52 0.79 to 1.88 

Trade & Industry 1.82 0.86 1.49 to 2.186 
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Table 053 shows the mean distribution of employers‘ ratings (across the seven 

program areas) of the skill levels of their new employees on whole number operations. 

Even though there was variability in the opinions expressed by employers across all 

program areas, the differences were not significantly large. Employers in the health 

and technical areas rated their new employees as very skilled in whole number 

operations while other employers in the other areas rated their new employees as 

―quite skilled.‖ No group of employers rated their new employees as deficient or 

lacking in whole number operations. 

Table 054: Mean Distribution of Employers’ Ratings of the Skills of their New 

Employees in Operations with Fractions 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 4.00 2.00 2.46 to 4.56 

Dist. Education 3.20 1.48 1.36 to 5.04 

Health Education 2.25 1.17 1.28 to 3.22 

Horne Economics 4.40 0.84 3.80 to 5.00 

Business Education 2.11 1.05 1.30 to 2.92 

Technical Education 3.50 1.38 3.05 to 4.95 

Trade & Industry 3.46 1.20 3.00 to 3.93 

Table 054 shows the distribution of mean ratings given by employers across 

the seven program areas on their employees‘ fractional operations skills. Only two 

groups of employers (in the health and business areas) rated their new employees as 

quite skilled with fractions. All other employer groups rated their new employees as 

deficient in fractional operations. The worst ratings were given by employers in 
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agriculture and home economics, who rated their new employees as not quite skilled. 

Their average ratings were 4.00 and 4.40, respectively. 

Table 055: Distribution of Mean Employers’ Ratings of the Skills of their New 

Employees in Decimal Operations 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 3.00 1.00 2.23 to 3.77 

Dist. Education 2.60 0.89 1.49 to 3.71 

Health Education 1.75 1.17 0.78 to 2.72 

Home Economics 3.30 1.34 2.34 to 4.26 

Business Education 2.44 1.42 1.35 to 3.54 

Technical Education 3.50 0.84 2.62 to 4.38 

Trade & Industry 2.82 1.02 2.43 to 3.22 

Table 055 shows a distribution of mean ratings given by employers across the 

seven program areas of their new employees‘ decimal operations skills. There was 

variability in the employers‘ perceptions. Employers in health and business rated their 

new employees as quite skilled while those in agricultural education, distributive 

education, home economics, and trade and industry reported that their new entry-level 

employees were moderately skilled in decimal operations. The worst rating came from 

employers in technical areas, who reported that their new employees were not quite 

skilled in decimal operations. 
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Table 056: Mean Distribution of Employers’ Ratings of the Skills of their New 

Employees in Measurement 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval For Mean 

Agric. Education 3.89 1.36 2.84 to 4.94 

Dist. Education 2.80 1.10 1.44 to 4.16 

Health Education 2.75 1.49 1.51 to 3.99 

Home Economics 4.20 0.42 3.90 to 4.50 

Business Education 3.33 1.41 2.25 to 4.42 

Technical Education 3.83 0.75 3.04 to 4.62 

Trade & Industry 3.73 0.93 3.39 to 4.10 

Table 056 shows the distribution of mean ratings given by employers of the 

measurement skills of new entry-level employees. Nearly all the employers rated their 

new employees as deficient in this skill area. Two groups of employers, in distributive 

and health education, rated their new employees as moderately skilled, while 

employers in the other five program areas rated their new entrants into the labor 

market as lacking and deficient in measurement skills. There appears to be variability 

in their ratings, as can be seen from the standard deviations, which range from 0.42 to 

1.49 at the 95 percent confidence interval distribution. 

Table 057: Mean Distributiion of Employers’ Ratings of the Skills of their New 

Employees in General Mathematics 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval For Mean 

Agric. Education 3.67 1.41 2.58 to 4.75 

Dist. Education 3.00 1.00 1.76 to 4.24 
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Table 057 (Continued) 

Health Education 2.63 1.30 1.54 to 3.71 

Home Economics 4.10 0.57 3.69 to 4.50 

Business Education 3.00 1.00 2.23 to 3.77 

Technical Education 4.00 0.0 4.00 to 4.00 

Trade & Industry 3.68 0.98 3.30 to 4.06 

Table 057 presents the distribution of means and standard deviations of the 

ratings given by employers across the seven program areas of their new employees‘ 

skills in general mathematics. Nearly all the employers reported low ratings for their 

new employees in this skill area. Employers in the health, distributive, and business 

areas reported that their new employees were moderately skilled while the other 

groups of employers maintained that their new entrants into the world of work did not 

possess the required skills in general mathematics. No group of employers reported 

that their new employees had adequate general mathematics skills for effective job 

performance. 

Table 058: Mean Distribution of Employers’ Ratings of the Skills of their New 

Employees in Reading 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval For Mean 

Agric. Education 3.22 1.09 2.38 to 4.06 

Dist. Education 2.60 1.14 1.18 to 4.02 

Health Education 2.50 1.20 1.50 to 3.50 

Home Economics 3.30 1.16 1.75 to 4.85 
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Table 058 (Continued) 

Business Education 2.67 0.71 3.12 to 3.21 

Technical Education 3.83 0.75 3.04 to 4.62 

Trade & Industry 3.75 1.24 3.27 to 4.23 

Table 058 presents the average ratings given by employers of their new 

employees‘ reading skills. Their ratings ranged from moderately skilled to not quite 

skilled. Only three groups of employers—in distributive, health, and business 

education—reported that their new employees were moderately skilled in reading, 

while the other four groups—in agricultural education, home economics, technical 

education, and trade and industry education—rated their new entry-level employees as 

not quite skilled in reading. 

Table 059: Mean Distribution of Employers’ Ratings of the Skills of their New 

Employees in Writing 

Program Area 
__ 

X 

 

X 

Sd 95% Confidence Interval For Mean 

Agric. Education 2.89 0.93 2.18 to 3.60 

Dist. Education 2.40 1.52 0.52 to 4.28 

Health Education 2.25 1.17 1.28 to 3.22 

Home Economics 3.10 2.28 1.47 to 4.73 

Business Education 2.22 0.83 1.58 to 2.87 

Technical Education 3.67 0.52 3.13. to 4.21 

Trade & Industry 3.46 3.14 3.14 to 3.79 
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Table 059 presents the distribution of mean ratings given by employers across 

the seven program areas of their new employees‘ writing skills. Two of the employer 

groups, those in the technical and trade/industry areas, rated their new employees as 

being deficient in writing skills, while the other groups rated their employees as 

moderately skilled. There was variability, however, in their ratings. There appears to 

be a wide variation as indicated by the standard deviations at the 95 percent 

confidence interval. 

Table 060: Analysis of Variance of Employers’ Perceptions of the Skills of New 

Employees in Whole Number Operations 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 3.02 0.50 0.83 0.55 

Not-Sig 

Within Groups 68 41.30 0.61   

Total 74 44.32     

Significance established at 2.24 at the 0.05 level. 

Table 061: Analysis of Variance of Employers’ Perceptions of the Skills of New 

Employees in Operations with Fractions 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 46.29 7.72  4.60 0.00 

Sig Within Groups 68 114.05 1.68   

Total 74 160.35    

Significance established at 2.24 at the 0.05 level. 
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Table 062: Analysis of Variance of Employers’ Perceptions of the Skills of New 

Employees in Decimal Operations 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 15.96 2.66 2.14 0.06 

Not-Sig Within Groups 68 84.63 1.25   

Total 74 100.59    

Significance established at 2.24 at the 0.05 level. 

Table 063: Analysis of Variance of Employers’ Perceptions of the Skills of New 

Employees in Measurement 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 14.92 2.49 2.14 0.66 

Not-Sig Within Groups 68 78.87 1.16   

Total 74 93.79    

Significance established at 2.24 at the 0.05 level. 

Table 064: Analysis of Variance of Employers’ Perceptions of the Skills of New 

Employees in General Mathematics 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 15.84 2.64 2.61 0.03 

Sig Within Groups 68 68.88 1.01   

Total 74 84.72    

Significance established at 2.24 at the 0.05 level. 

 

 

 



127 

 

Table 065: Analysis of Variance of Employers’ Perceptions of the Skills of New 

Employees in Reading 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 18.61 3.10 1.84 0.11 

Not-Sig Within Groups 68 114.94 1.69   

Total 74 133.55    

Significance established at 2.24 at the 0.05 level. 

Table 066: Analysis of Variance of Employers’ Perceptions of the Skills of New 

Employees in Writing 

Source DF Sum of Squares Mean Squares F Ratio F Prob Sig/Not-Sig 

Between Groups 6 20.65 3.44 2.38 0.04 

Sig Within Groups 68 98.34 1.45   

Total 74 118.99    

Significance established at 2.24 at the 0.05 level. 

Based on table 060, where F(6, 68)=0.83 and p=0.55 (so p>0.05), we 

concluded that there was no significant difference in the perceptions of employers of 

how skilled their new employees were in performing whole number operations. No 

two groups were significantly different in their opinions at the 0.05 level. 

Based on table 061, where F(6, 68)=4.60 and p=0.00 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by 

employers of how skilled their new employees were in performing fractional 

operations. A post hoc comparison test (Scheffe‘s test) revealed that employers in the 

business area perceived employees‘ skills differently from the way in which 

employers in home economics perceived them. 
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Based on table 062, where F(6, 68)=2.14 and p=06 (so p>0.05), we concluded 

that there was no significant difference in the perceptions of employers across the 

seven program areas of how skilled their new employees were in performing decimal 

operations. No two groups were significantly different from each other at the 0.05 

level. 

Based on table 063, where F(6, 68)=2.14 and p=0.06 (so p>0.05), we 

concluded that there was no significant difference in the opinions expressed by 

employers of how skilled their new employees were in measurement. No two groups 

differed significantly in their opinions at the 0.05 level. 

Based on table 064, where F(6, 68)=2.16 and p=0.03 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by 

employers across the seven program areas of their new employees‘ general 

mathematics skills, but a Scheffe‘s comparison test revealed that no two groups were 

significantly different from each other at the 0.05 level. An additional SNK test 

confirmed that there was no significant difference at the 0.05 level.
29

 

Based on table 065, where F(6, 68)=1.84 and p=0.11 (so p>0.05), we 

concluded that there was no significant difference in the opinions expressed by 

employers of how skilled their new employees were in reading. No two groups of 

employers differed significantly in their opinions. 

Based on table 066, where F(6, 68)=2.38 and p=0.04 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by 

employers about their new employees‘ writing skills. Scheffe‘s comparison tests 

                                                 
29

 There were differences in complex situations. 
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revealed that no two groups were significantly different from each other at the 0.05 

level. 

Research Question 5: What differences exist in the opinions expressed by new 

employees who are employed in areas related to their high school programs in the 

different program areas about how important the various basic academic skills were 

for effective job performance? 

After analyzing the skills possessed by seniors in the last month of school, we 

followed up to determine which skills were actually used on their jobs. Graduates 

employed in the seven program areas were requested to rate 38 skills associated with 

reading, writing, and computation according to how important each skill was to 

success on their jobs. A 5-point Likert scale was used with a score of 1 indicating 

―very important,‖ 2 indicating ―quite important,‖ 3 indicating ―moderately important,‖ 

4 indicating ―not quite important,‖ and 5 indicating ―not at all important.‖ 

The graduates‘ responses were further classified into three levels: very 

important, moderately important, and unimportant, with ―very important‖ or ―quite 

important‖ classified as important and ―not quite important‖ and ―not at all important‖ 

classified as unimportant. The middle classification ―moderately important‖ was left 

untouched. The classification was done for easier analysis and interpretation of data. 

Both descriptive and inferential analyses were then conducted. Tables 067 

through 074 show the contingency analyses of the employees‘ ratings. Each table 

presents the number and percentage of employees in each category. 
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Table 067: Crossbreak Analysis of Employee’s Perceptions of the Importance of 

Selected Skills for Job Success* 

Ratings 

\Skills 

Whole 

Numbe

rs 

Fractions Decimals Measurement 

Gen. 

Math 

Reading 

 

Writing 

 

Very Important 118 

(90.8%

) 

92 (70.7%) 93 (72.1%) 47 (36.4%) 69 

(53.1%

) 

87 

(66.9%) 

71 

(55.0%

) 

Moderately Important 6 

(4.6%) 

23 (17.7%) 20 (15.5%) 38 (29.9%) 35 

(26.9%

) 

33 

(25.4%) 

26 

(20.2%

) 

Unimportant 6 

(4.6%) 

15 (11.6%) 16 (12.4%) 44 (34.1%) 26 

(20.0%

) 

0 (7.7%) 32 

(24.8%

) 

Total 130 

(100%

) 

130 (100%) 129 

(100%) 

129 (100%) 130 

(100% 

) 

130 

(100%) 

129 

(100%) 
*There are missing cases here. 

Table 067 shows the mean ratings given by 130 employees across the seven 

program areas of the importance of the seven skill areas to success on their jobs. 

Employees across the seven program areas perceived that all skill areas were 

significant for success and efficient job performance. For example, 95.4 percent of the 

employees rated having skills in performing whole number operations as an important 

ingredient for success on their jobs. Another 88.4 percent reported that fractional 

operations skills were important for successful job performance, while 87.6 percent 

identified decimal operations skills, 66.3 percent identified measurement skills, 80 

percent identified general mathematics skills, 92.32 percent identified reading skills, 

and 75.2 percent identified writing skills as essential to success on their jobs. 

Table 068: Crossbreak Analysis of Agricultural Employees’ Perceptions of the 

Importance of Selected Skills for Job Success 

Ratings Whole Number 

Operations 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very Important 13 (100%) 9 (69%) 13 (100%) 11 (84.6%) 12 

(92.3%) 

11 

(84.6%) 

10 

(83.3%)   
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Table 068 (Continued) 

Moderately 

Important 

- 3 (23.1%) - 1 (7.7%) - 2 (15.4%) 2 (16.7%) 

Unimportant - 1 (7.7%) - 1 (7.7%) 1 (7.7%) - - 

Total 13 (100%) 13 (100%) 13 (100%) 13 (100%) 13 (100%) 13(100%) 12 (100%) 

Table 068 indicates that all employees in agricultural education reported that 

skills in whole number operations and decimal operations were very important for 

success on their jobs, while they all rated reading and writing as either very important 

or moderately important for effective job performance. A total of 92.3 percent of the 

employees reported that skills in fractional operations, measurement, and general 

mathematics were essential for job success. 

Table 069: Crossbreak Analysis of Distributive Employees’ Perceptions of the 

Importance of Selected Skills to Job Success 

Ratings Whole Number 

Operations* 

Fractions# Decimals Measurement General 

Math 

Reading Writing 

Very Important 12 (92.3% ) 6 (46.2%)  11 

(84.6%) 

5 (41.7%) 6 (46.2%) 8 (61.5% ) 9 (69.2%) 

Moderately 

Important 

1 (7.7%) 4 (30.8%)  1 (7.7% ) 3 (25.0%) 6 (46.2%) 4 (30.8%) 2 (15.4%) 

Unimportant - 3 (23.1%)  1 (7.7%) 4 (33.3%) 1 (7.7%) 1 (7.7%) 1 (7.7%) 

Total 13 (100%) 13 

(100.1%)  

13 (100%) 12 (100%) 13 (100%) 13 (100%) 12 (100%) 

*There is a missing case here. 

# Percentage does not equal 100 due to rounding error. 

According to table 069, all employees in distributive areas rated whole number 

operations skills as either very important or moderately important. Among all 

employees, 92.3 percent rated skills in decimal operations, general mathematics, and 

reading as either very important or moderately important, with 84.6 percent 
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identifying writing skills, 77.0 percent identifying fractional operations skills, and 66.7 

percent identifying measurement skills as essential for effective job performance. 

Table 070: Crossbreak Analysis of New Health Employees’ Perceptions of the 

Importance of Selected Skills for Job Success 

Ratings 

\Skills 

Whole 

Numbers 

Fractions* Decimals* Measurement* General 

Math 

Reading Writing* 

Very Important 15 (88.2%) 13 (76.5%) 13 (76.5%) 8 (47.1%) 12 (70.6%) 13 (76.5%) 14 (82.4%) 

Moderately 

Important 

 

2 (11.8%) 

3 (19.6%) 2 (11.8% ) 4 (23.5%) 2 (11.8% ) 3 (17.6%) 1 (5.9%) 

Unimportant - 1 (5.9%) 2 (11.8%) 5 (29.48%) 3 (17.6%) 1 (5.9%) 2 (11.8%) 

Total 17 (100%) 17 (100%) 17 

(100.1%) 

17 (100%) 17 (100%) 17 (100%) 17 (100%) 

* Percentage does not equal 100 due to rounding error. 

Table 070 presents a distribution of ratings given by employees in health-

related areas of the importance of each of the seven skill areas to job success. All the 

employees reported that skill with whole number operations was either very important 

or moderately important to success on their jobs. In addition, 94.1 percent rated 

fractional operations skills and reading skills as important to job success while 88.2 

percent reporting that skills associated with decimal operations and writing were 

essential for effective job performance, with 82.4 percent identifying general 

mathematics skills and 70.6 percent identifying measurement skills as essential for 

effective job performance. 

Table 071: Crossbreak Analysis of New Home Economics Employees’ 

Perceptions of the Importance of Selected Skills for Job Success 

Ratings 

\Skills 

Whole 

Numbers 

Fractions Decimals* Measurements General 

Math 

Reading Writing 

Very Important 16 (94.1%) 15 

(88.2%) 

10 

(58.8%) 

1 (5.9%) 3(17.6%) 10 

(58.8%) 

5(29.4%) 

Moderately 

Important 

 

- 1 (5.9%) 3 (17.6%) 4 (23.5%) 6(35.3%) 5(29.4%) 6(35.3%) 
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Table 071 (Continued) 

Unimportant 1 (5.9%) 1 (5.9%) 4 (23.5%) 12 (70.6%) 8 (47.1%) 2 (11.8%) 6(35.3%) 

Total 17 (100%) 17(100%) 17(99.9%) 17 (100%) 17 (100%) 17(100%) 17(100%) 

* Percentage does not equal 100 due to rounding error. 

Table 071 shows a distribution of the ratings given by employees in home 

economics of the importance of the basic academic skills in the seven areas to job 

success. Nearly all of the home economics employees (94.1%) reported that the skills 

used in whole number operations (addition, subtraction, multiplication, and division) 

were ―very important‖ to success on their jobs. There appeared to be wide variations 

in their ratings of other skill areas, with 94.1 percent rating skills used in fractional 

operations as either very important or moderately important, 89.2 percent rating 

reading skills similarly, and 76.5 rating decimal operations skills, 64.7 percent rating 

writing skills, 52.9 percent rating general mathematics skills, and only 29.4 percent 

rating measurement skills as either very important or moderately important for job 

success. 

Table 072: Crossbreak Analysis of New Technical Employees’ Perceptions of the 

Importance of Selected Skills for Job Success 

Ratings 

\Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very Important 12 (92.3%) 9 (69.2%) 11 

(84.6%) 

6 (46.2%) 9 (69.2%) 7 (53.8%) 7 (53.8%) 

Moderately Important 1 (7.7%) 3 (23.1%) 2 (15.4%) 5 (38.5%) 4 (30.8%) 6 (46.2%) 3 (23.1%) 

Unimportant - 1 (7.7%) - 2 (15.4%) - - 3 (23.1%) 

Total 13 (100%) 13 

(100%) 

13 (100%) 13 (100.1%) 13 (100%) 13 

(100%) 

13 

(100%) 
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Table 072 presents a distribution of ratings given by employees in technical 

areas of the importance of the seven basic academic skills to success on their jobs. All 

the technical employees reported that skills in whole number operations, decimal 

operations, general mathematics, and reading were essential to job success. With 

respect to the other skill areas, 92.3 percent rated fractional operations skills as 

important for successful job performance, while 84.6 percent and 76.9 percent gave 

similar ratings to measurement skills and writing skills, respectively. 

Table 073: Crossbreak Analysis of New Trade and Industry Employees’ 

Perceptions of the Importance of Selected Skills for Job Success 

Ratings 

\Skills 

Whole 

Numbers 

Fractions  Decimals Measurement General 

Math 

Reading Writing 

Very Important 40 (85.1%) 34 (72.3%)  26 (56.5%) 15 (31.9%) 22 (46.8%) 29 (61.7%) 19 (40.4%) 

Moderately 

Importsnt 

2 (4.3%) 6 (12.8%) 11 (23.9%) 17 (36.2%) 12 (25.5%) 13 (27.7%) 12 (25.5%) 

Unimportant 5 (10.6%) 7 (14.9%) 9 {19.6%) 15 (31.9% ) 13 (27.7%) 5 (10.6%) 16 (34.1%) 

Total 47(100%) 47 (100%) 47 (100%) 47 (100.1%) 47 (100%) 47 (100%) 47 (100%) 

Table 073 shows a distribution of the ratings given by employees in trade and 

industry of the importance of the seven skill areas to job success. They all reported 

that whole number operations skills were necessary for success in business-related 

areas. They also rated general mathematics skills as either very important or 

moderately important. Reading and fractional operations skills were deemed essential 

to job success by 90 percent of the employees, while 70 percent felt similarly about 

writing skills and 50 percent felt the same about measurement skills. 
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Table 074: Crossbreak Analysis of New Business Employees’ Perceptions of the 

Importance of Selected Skills for Job Success 

Ratings 

\Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very Important 10 (100%) 6 (60%) 9 (90%) 1 (10%) 5 (50%) 9 (90%) 7 (70%) 

Moderately 

Importsnt 

-- 3 (30%) 1 (10%) 4 (40%) 5 (50%) - - 

Unimportant - 1 (10%) - 5 (50%) - 1 (10%) 3 (30%) 

Total 10 (100% ) 10 (100%) 10 (100%) 10 (100%) 10 (100%) 10 (100%) 10 (100%) 

Table 074 shows a distribution of the ratings given by employees in the 

business area of the importance of the seven skill areas to job success. They all 

reported that whole number operations skills were important to job success. They also 

rated skills in general mathematics as very important or moderately important. Ninety 

percent said that skills in reading and operations with fractions were important in the 

business area, while 70 percent rated writing and 50 percent rated measurement skills 

as important. 

To further study the ratings given by employees of the importance of each skill 

on their jobs across the seven program areas, we calculated the means and standard 

deviations of their ratings. Tables 075 through 081 show the distributions of means, 

standard deviations, and 95 percent confidence intervals for each skill across the seven 

program areas. 

Table 075: Mean Distribution of Employees’ Ratings of the Importance of Whole 

Number Operations 

Program Area __ 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 1.23 0.40 0.97 to 1.50 
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Table 075 (Continued) 

Dist. Education 1.77 0.60 1.41 to 2.13 

Health Education 1.47 0.72 1.10 to 1.84 

Home Economics 1.40 0.52 1.03 to 1.77 

Business 

Education 

1.46 0.66 1.06 to 1.86 

Technical 

Education 

1.65 0.79 1.24 to 2.05 

Trade & Industry  1.79 1.08 1.47 to 2.11 

Despite some differences in the perceptions of new employees (as should be 

expected in any opinion survey), the mean ratings fell between 1.23 and 1.79, putting 

the means between very important and quite important. The variations in ratings 

within programs were minimal. All new employees across the seven program areas 

rated whole number operations skills as essential to success on their jobs. Even though 

there were some small differences in their mean perceptions, the variations were not 

large enough to indicate any significant differences among the groups or between any 

two program areas at the 0.05 level. 

Table 076: Mean Distribution of Employees’ Ratings of the Importance of 

Operations with Fractions 

Program Area __ 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 2.08 1.19 1.36 to 2.79 

Dist. Education 2.85 1.21 2.11 to 3.58 

Health Education 1.88 0.93 1.41 to 2.36 

Home Economics 1.77 0.83 1.34 to 2.19 
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Table 076 (Continued) 

Business 

Education 

2.40 1.17 1.56 to 3.24 

Technical 

Education 

2.15 0.90 1.61 to 2.70 

Trade & 

Industry  

2.17 1.22 1.81 to 2.53 

The mean ratings of skills in operations with fractions given by new employees 

in six of the seven program areas were, as shown in table 076, around 2.00, that is, 

quite important. The other group rated such skills at around 3, which is moderately 

important. Taken together these results suggest that fractional operations skills were 

important for success in the diverse program areas. Despite minor differences in the 

opinions expressed by new employees across the program areas, the variations were 

not significant enough at the 0.05 level. Hence, there was no significant result shown 

by the ANOVA. 

Table 077: Mean Distribution of Employee’s Ratings of the Importance of 

Decimal Operations 

Program Area __ 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education  1.54 0.52 1.23 to 1.85 

Dist. Education  2.15 0.99 1.56 to 2.75 

Health Education  2.00 1.00 1.49 to 2.51 

Home Economics  2.59 0.94 2.11 to 3.07 

Business 

Education  

1.70 0.68 1.22 to 2.18 

Technical 

Education  

1.69 0.75 1.24 to 2.15 

Trade & Industry  2.53 1.18 2.19 to 2.88 
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Turning to table 077 and decimal operations skills, the differences in mean 

perceptions were compensated for by the uniformity of the variances. The mean 

perception was around 2.00 (i.e., quite important) in five of the seven program areas, 

while the mean perception of the other two—home economics and trade and 

industry—was around 3.00 (i.e., somewhat important). Still, the variations in the 

ratings given by employees in some of the first five groups were larger than were 

those in the other groups. The standard deviation for home economics was 0.94 with a 

mean of 2.59. We can therefore conclude that despite the differences in the opinions of 

employees about the importance of decimal operations skills, these differences were 

not large enough to be significant at the 0.05 level. 

Table 078: Mean Distribution of Employees’ Ratings of the Importance of 

Measurement Skills 

Program Area __ 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 2.15 0.99 1.56 to 2.75 

Dist. Education 3.15 1.21 2.42 to 3.89 

Health Education 2.65 1.27 1.99 to 3.30 

Home Economics 3.59 0.80 3.18 to 4.00 

Business 

Education 

3.40 0.70 2.90 to 3.90 

Technical 

Education 

2.69 0.75 2.24 to 3.15 

Trade & Industry 3.04 0.96 2.76 to 3.32 

Table 078 shows that the mean ratings of measurement skills range from 2.15 

to 3.59. A critical look at the distribution table reveals that, despite the low mean 

ratings given by employees in some program areas, there is considerable uniformity. 
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The ratings within each program area were homogeneous. This could be seen from 

home economics, with a mean of 3.59 and a standard deviation of 0.70. There is a 

wide variation in the mean ratings given by home economics employees and those 

from agricultural education resulting in the significant difference reported above. The 

wide variation is also seen in the distribution of the 95 percent confidence interval for 

the means, 1.56 to 4.00. 

Table 079: Mean Distribution of Employees’ Ratings of the Importance of 

General Mathematics 

Program Areas __ 

X 

Sd. 95% Confidence Interval for Mean 

Agric. Education 1.77 0.83 1.27 to 2.27 

Dist. Education 2.54 0.78 2.07 to 3.01 

Health Education  2.06 1.44 1.47 to 2.65 

Home Economics 3.29 0.99 2.79 to 3.80 

Business 

Education  

2.30 0.82 1.71 to 2.89 

Technical 

Education 

2.08 0.76 1.62 to 2.54 

Trade & Industry 2.72 1.04 2.41 to 3.03 

Table 079 shows the mean distribution of new employee ratings of the 

importance of general mathematics to job success. The distribution ranged from 1.77 

(quite important) to 3.29 (moderately important). There appears to be a significant 

difference in their ratings across the program areas. The 95 percent confidence interval 

for the means ranges from 1.27 to 3.80. This is a wide range. 
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Table 080: Mean Distribution of Employees’ Ratings of the Importance of 

Reading 

Program Area __ 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 1.85 0.69 1.43 to 2.26 

Dist. Education 2.15 0.99 1.56 to 2.76 

Health Education 1.82 0.95 1.34 to 2.31 

Home 

Economics 

2.29 0.99 1.79 to 2.80 

Business 

Education 

2.00 0.82 1.42 to 2.58 

Technical 

Education 

2.39 0,65 1.99 to 2.78 

Trade & 

Industry  

2.38 0.90 2.12 to 2.65 

Table 080 shows the profile of ratings given by employees of the importance 

of reading skills for success on their jobs. The ratings ranged from 1.82 to 2.39. The 

variation across the program areas is minimal. The average rating across the seven 

program areas was 2.00, or quite important. There appear to be no significant 

differences in their mean ratings as shown in the table. Even though the 95 percent 

confidence interval ranged from 1.34 to 2.80 across the diverse program areas, all the 

employees regarded reading as an important skill for success in their programs. 

Table 081: Mean Distribution of Employee’s Ratings of the Importance of 

Writing 

Program Area __ 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 2.00 1.41 1.15 to 2.86 

Dist. Education 2.08 1.32 1.28 to 2.88 

Health Education 1.65 1.06 1.10 to 2.19 
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Table 081 (Continued) 

Home Economics 3.06 1.20 2.44 to 3.68 

Business 

Education 

2.30 1.49 1.23 to 3.37 

Technical 

Education 

2.69 0.86 2.18 to 3.21 

Trade & Industry 2.79 1.30 2.41 to 3.17 

There is seen in table 081 some variation in the mean perceptions of new 

employees across the diverse program areas of the significance of writing skills for job 

success. The mean opinions ranged from 1.65 (quite important) to 3.06 (moderately 

important). The difference in mean perception is observable, but not great enough to 

conclude that any two groups were significantly different at the 0.05 level. Employees 

across the diverse program areas regard writing skills as indispensable tools. Success 

on the job is contingent on adequate efficiency in these skills. 

Even though there appear to be differences in the opinions and beliefs of 

employees in each of the seven program areas about the importance of basic academic 

skills to job success, we cannot say here that such differences are statistically 

significant. We then conducted further analysis using one-way ANOVA, with each 

test at the 0.05 level of significance. Tables 082 though 088 present our findings. 

Table 082: Analysis of Variance of Employees’ Perceptions of the Importance of 

Whole Number Operations to Job Success 

Source DF Sum of 

Squares 

Mean Squares F Ratio F Prob Sig/Not-

Sig 
Between 

Groups 

6 4.76 0.79 1.13 0.35 

Not-Sig 

Within 

Groups 

123 86.24 0.70   
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Table 082 (Continued) 

Total 129 91.00     

Significance established at 2.10 at the 0.05 level. 

Based on table 082, where F(6, 123)=1.13 and p=0.35 (so p>0.05), we 

concluded that there was no significant difference in the opinions expressed by new 

employees across the diverse program areas about the importance of whole number 

operations to job success. No two groups were significantly different at the 0.05 level. 

This finding confirms the descriptive statistical analysis that pointed out that new 

employees in all the program areas agreed that skills in performing whole number 

operations were essential to success in their programs. 

Table 083: Analysis of Variance of Employees’ Perceptions of the Importance of 

Operations with Fractions to Job Success 

Source DF Sum of 

Squares 

Mean Squares F Ratio F Prob Sig/Non-

sig 
Between 

Groups 

6 10.75 1.79 1.47 0.19 

Non-sig Within 

Groups 

123 150.17 1.22   

Total 129 160.92    

Significance established at 2.10 at the 0.05 level. 

Based on table 083, where F(6, 123)=1.47 and p=0.19 (so p>0.05), we 

concluded that there was no significant difference in the perceptions of new 

employees in the seven program areas of the significance of fractional operations 

skills to success on their jobs. No two groups were significantly different at the 0.05 

level. 
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Table 084: Analysis of Variance of Employees’ Perceptions of the Importance of 

Decimal Operations to Job Success 

Source DF Sum of 

Squares 

Mean Squares F Ratio F Prob Sig/Not-

Sig 
Between 

Groups 

6 19.96 3.33 3.42 0.0037 

Sig Within 

Groups 

123 119.61 0.97   

Total 129 139.57    

Significance established at 2.10 at the 0.05 level. 

Based on table 084, where F(6, 123=3.42 and p=0.0037 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by new 

employees about the importance of decimal operations skills to job success. Two post 

hoc tests were carried out. A Scheffe‘s test revealed that no two groups were 

significantly different at the 0.05 level.
30

 An S-test pointed out that even though there 

were differences, they were not significant enough between any two groups. 

Table 085: Analysis of Variance of Employees’ Perceptions of the Importance of 

Measurement to Job Success 

Source DF Sum of 

Squares 

Mean Squares F Ratio F Prob Sig/Not-Sig 

Between 

Groups 

6 20.46 3.41 3.54 0.0029 

Sig Within 

Groups 

123 118.47 0.96   

Total 129 138.93    

Significance established at 2.10 at the 0.05 level. 

Based on table 085, where F(6, 123)=3.41 and p=0.0029 (so p<0.05), we 

concluded that there was a significant difference in the perceptions of new employees 

of the importance of measurement skills for job success. A post hoc comparison test 

                                                 
30

 The significant difference might have been within the complex groups and not from group to group. 
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revealed that the perceptions of new employees in the agricultural education area were 

significantly different from the perceptions of employees in home economics. This 

observation supports an earlier finding of the descriptive analysis. No other two 

programs were significantly different from each other in their perceptions of the 

importance of measurement skills. 

Table 086: Analysis of Variance of Employees’ Perceptions of the Importance of 

General Mathematics to Job Success 

Source DF Sum of 

Squares 

Mean Squares F Ratio F Prob Sig/Not-Sig 

Between 

Groups 

6 26.06 4.34 4.67 0.0003 

Sig Within 

Groups 

123 114.44 0.93   

Total 129 140.50    

Significance established at 2.10 at the 0.05 level. 

Based on table 086, where F(6, 123)=4.67 and p=0.0003 (so p<0.05), we 

concluded that there was a significant difference in the perceptions of new employees 

in the diverse program areas of the significance of general mathematics skills to 

success on their jobs. Post hoc comparisons revealed that the differences were 

pronounced between home economics and health education on the one hand and home 

economics and agricultural education on the other hand. No other two groups were 

significantly different at the 0.05 level. 

Table 087: Analysis of Variance of Employees’ Perceptions of the Importance of 

Reading to Job Success 

Source DF Sum of 

Squares 

Mean Squares F Ratio F Prob Sig/Non-sig 

Between 

Groups 

6 6.62 1.10 1.42 0.21 

Non-sig 

Within 

Groups 

123 95.57 0.78   
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Table 087 (Continued) 

Total 129 102.19     

Significance established at 2.10 at the 0.05 level. 

Based on table 087, where F(6, 123)=1.42 and p=0.21 (so p>0.05), we 

concluded that there was no significant difference in the opinions expressed by new 

employees about the importance of reading skills to job success. No two groups were 

significantly different at the 0.05 level. 

Table 088: Analysis of Variance of Employees’ Perceptions of the Importance of 

Writing to Job Success 

Source DF Sum of 

Squares 

Mean Squares F Ratio F Prob Sig/Not-Sig 

Between 

Groups 

6 27.94 4.66 2.98 0.0095 

Sig Within 

Groups 

123 192.49 1.57   

Total 129 220.43    

Significance established at 2.10 at the 0.05 level. 

Based on table 088, where F(6, 123)=2.98 and p=0.0095 (so p>0.05), we 

concluded that there was a significant difference in the opinions of new employees 

across the seven program areas about the importance of writing skills for success on 

their jobs. A post hoc comparison test revealed that, even though there were 

differences, they were not significant enough to conclude that any two groups were 

significantly different from each other at the 0.05 level. 

Research Question 6: What differences exist in the opinions expressed by employers 

of new high school graduates in the various occupational programs about how 

important the basic academic skills were for successful job performance? 
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In recent years, employers of labor have been complaining bitterly about the 

inadequacy of their new employees‘ basic skills. In this investigation, employers of 

new graduates in the diverse job areas were requested to indicate, in their opinions, 

which basic academic skills were important for job success and which ones were not 

important. They were requested to rate each of the 38 identified skills associated with 

reading, writing, and computation on a five-point Likert scale, with ratings of 1, 2, 3, 4, 

and 5 indicating, respectively, ―very important,‖ ―quite important,‖ ―moderately 

important,‖ ―not quite important,‖ and ―not at all important.‖ 

Their ratings were further reclassified into three main categories, with ratings 

of ―very important‖ and ―quite important‖ reclassified as ―very important‖ and ―not 

quite important‖ and ―not at all important‖ reclassified as ―unimportant.‖ The 

classification ―moderately important‖ was left unchanged. Tables 089 through 096 

present the crossbreak analyses of employer ratings of the importance of basic 

academic skills to the success of new high school graduates. 

Table 089 below shows that, in the opinions of employers across the various 

vocational areas, writing skills were the most important. All the employers rated this 

skill as essential to effective and efficient job performance. Second in rank was that of 

whole number operations, with 97.3 percent of employers reporting that this skill was 

important for success on the job. This was followed in the ranking by reading skills at 

95.9 percent, fractional operations skills at 93.3 percent, decimal operations skills at 

89.3 percent, general mathematics skills at 85.4 percent, and measurement skills at 

78.7 percent. 

Table 089 also permits us to observe that the employers‘ emphases on skills 

varied from program to program. 



147 

 

Aside from measurement skills, at least 50 percent of employers in each 

program area rated all the skills as essential for job success. 

Based on further analysis of specific measurement skills, we concluded that the 

use of each of these specific skills varies from program to program. Some programs, 

such as health education, agricultural education, and home economics, emphasized the 

use of liquid measurement, while others, such as technical education, trade and 

industry education, and distributive education, emphasized the measurement of lengths 

as well as weights. No two occupational groups reported identical importance across 

skills. 

Table 089: Crossbreak Analysis of Employers’ Perceptions of the Importance of 

Selected Skills to Job Success 

 

Skills 

 

All 

Employers 

N = 75 

Agric. 

Educ.  

N = 9 

Dist. 

Educ. 

N = 5 

Health 

Educ. 

N = 8 

Home 

Econs 

N = 9 

Business 

Educ. 

N = 9 

Tech. 

Educ. 

N = 6 

T & T 

 

N= 28 

Whole No 

Operations 

 

97.3% 

 

100% 

 

100% 

 

100% 

 

100% 

 

88.9% 

 

100% 

 

100% 

Fraction 

Operations 

 

93% 

 

88.9% 

 

100% 

 

87.5% 

 

90% 

 

88% 

 

100% 

 

100% 

Decimal 

Operations  

 

89.3% 

 

100% 

 

100% 

 

87.5% 

 

70% 

 

55.5% 

 

100% 

 

89.3% 

 

Measurements  

 

78.7% 

 

88.9% 

 

80% 

 

87.5% 

 

20% 

 

77.8% 

 

100% 

 

96.4% 

General 

Mathematics 

 

85.4% 

 

88.9% 

 

100% 

 

87.5% 

 

50% 

 

88.9% 

 

100% 

 

92.9% 

 

Reading 

 

95.9% 

 

100% 

 

100% 

 

100% 

 

90% 

 

100% 

 

100% 

 

96.4% 

 

Writing 

 

100% 

 

100% 

 

100% 

 

100% 

 

100% 

 

100% 

 

100% 

 

100% 

Table 090: Crossbreak Analysis of Agricultural Employers’ Perceptions of the 

Importance of Selected Skills to Job Success 

Ratings\ 

Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very Important 9 (100%) 7 

(77.8%) 

9 (100%) 8 (88.9%) 5 (77.8%) 8 

(88.9%) 

8 (88.9% 

) 
Moderately 

Important 

- 1 

(11.1%) 

- - 1 (11.1 %) 1 

(11.1%) 

1 (11.1%) 



148 

 

Table 090 (Continued) 

Unimportant - 1 

(11.1%) 

-- 1 (11.1%) 1 (11.1%) - - 

Total 9 (100%) 9 (100%) 9 (100%) 9 (100.1%) 9 (100%) 9 (100%) 9 (100%) 

Table 090 indicates that nearly all the employers in the agricultural area 

reported that all the skills were important to success on the job. There was unanimous 

agreement on the importance of whole number operations and decimal operations, 

while 88.9 percent rated measurement, reading, and writing skills as important, while 

77.8 percent rated fractional operations skills as essential to job success. Only one 

employer reported that fractional operations, measurement, and general mathematics 

skills were unimportant. Additional analysis revealed that the same employer gave 

these three ratings. 

Table 091: Crossbreak Analysis of Distributive Employers’ Perceptions of the 

Importance of Selected Skills to Job Success 

Ratings\ 

Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very 

Important 

5 (100%) 5 (100%) 5 (100%) 2 (40%) 5 (100%) 4 (80%) 4 (80%) 

Moderately 

Important 

- - - 2 (40%) - 1 (20%) 1 (20%) 

Unimportant - - - 1 (20%) - - - 

Total 5 (100%) 5 (100%) 5 (100%) 5 (100.1%) 5 (100%) 5 (100%) 5 (100%) 

Table 091 indicates that employers in distributive occupations agreed that 

skills in whole number operations, fractional operations, decimal operations, and 

general mathematics were essential to job success. Only one of the five employers in 
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this area rated measurement skills as unimportant. All others rated each of the seven 

skills as either important or moderately important. 

Table 092: Crossbreak Analysis of Health Employers’ Perceptions of the 

Importance of Selected Skills to Job Success 

Ratings\ 

Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very 

Important 

8 (100%) 6 (75%) 7 (87.5%) 6 (75%) 7 (87.5% ) 8 (100%) 8 (100%) 

Moderately 

Important 

- 1 (12.5% ) - 1 (12.5%) - - - 

Unimportant - 1 (12.5%) 1 (12.5%) 1 (12.9%) 12 (12.5%) - - 

Total 8 (100%) 8 (100%) 8 (100%) 8 (100.1%) 8 (100%) 8 (100%) 8 (100%) 

Table 092 shows the distribution of ratings given by employers in health-

related areas who responded to our questionnaire. All eight employers reported that 

skills in whole number operations, reading, and writing were essential to success in 

health-related areas. Seven of the eight employers reported that skills in fractional 

operations, decimal operations, measurement, and general mathematics were 

important or moderately important. 

Table 093: Crossbreak Analysis of Home Economics Employers’ Perceptions of 

the Importance of Selected Skills to Job Success 

Ratings\ 

Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very 

Important 

10 (100%) 8 (80%) 5 (50) – – 9 (90%) 9 (90%) 

Moderately 

Important 

– 1 (10%) 2 (20%) 2 (20%) 5 (50%) – 1 (10%) 

Unimportant – 1 (100%) 3 (30%) 8 (80%) 5 (50%) 1 (10%) – 

Total 10 (100%) 10 (100%) 10 (100%) 10 (100%) 10 (100%) 10 (100%) 10 (100%) 
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Table 093 shows that employers in fields related to home economics did not 

agree on the significance of some of the seven skills. They all rated whole number 

operations skills as essential to successful job performance, while 90 percent rated 

reading and writing skills as essential, and 80 percent rated fractional operations skills 

as important. Only 50 percent and 20 percent, respectively, rated general mathematics 

and measurement skills as important.
31

 

Table 094: Crossbreak Analysis of Business Education Employers’ Perceptions of 

the Importance of Selected Skills to Job Success 

Ratings\ 

Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very 

Important 

8 (88.9%) 8 (88.9%) 3 (33.3%) 2 (22.2%) 7 (77.8%) 8(88.9%) 7(77.8%) 

Moderately 

Important 

– – 2 (22.2%) 5 (55.6%) 1 (11.1%) I(lU %) 2(22.2%) 

Unimportant 1 (11.1%) 1 (11.1%) 4 (44.4%) 2 (22.2%) 1 (l1.1%) – – 

Total 9 (100%) 9 (100%) 9 (100%) 9 (100%) 9 (100%) 9(100%) 9(100%) 

Table 094 shows the distribution of ratings given by employers in business 

areas who responded to the survey. There is no uniform rating indicated by employers. 

Even though more than 50 percent of business employers agreed that all the skills 

were important, they were not unanimous in their ratings, with 88.9 percent rating 

whole number operations, fractional operations, and reading skills as important. 

Table 095: Crossbreak Analysis of Technical Education Employers’ Perceptions 

of the Importance of Selected Skills to Job Success 

Ratings\ 

Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very 

Important 

6 (100%) 6 (100%) 5 (83.3%) 6 (100%) 6 (100%) 4 (80%) 6 (100%) 

                                                 
31

 Additional analysis revealed that home economics employers did not agree on the significance of 

some specific measurement skills, even though they rated some of these skills highly. 
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Table 095 (Continued) 

Moderately 

Important 

– – 1 (16.7%) – – 1 (20%) – 

Unimportant – – – – – – – 

Total 6 (100%) 6 (100%) 6 (100%) 6 (100%) 6 (100%) 5 (100%)* 6 (100%) 

* A case of missing data 

Table 095 shows that all employers in fields related to technical education 

rated all seven skills areas as either very important or moderately important. None 

rated any of the skills as unimportant. 

Table 096: Crossbreak Analysis of Trade & Industry Employers’ Perceptions of 

the Importance of Selected Skills to Job Success 

Ratings\ 

Skills 

Whole 

Numbers 

Fractions Decimals Measurement General 

Math 

Reading Writing 

Very 

Important 

26 (92.7%) 26 (92.7%) 21 (75%) 19 (67.9%) 14 (50%) 17 

(60.7%) 

22 (78.6%) 

Moderately 

Important 

1 (3.6%) 2 (7.1%) 4 (14.3%) 8 (28.6%) 12 

(42.9%) 

10 

(35.7%) 

6 (21.4%) 

Unimportant 1 (3.6%) – 3 (10.7%) 1 (3.6%) 2 (7.1%) 1 (3.6%) – 

Total 28 (100%) 28 (100%) 28 (100%) 28 (100%) 28 (100%) 28 

(100%) 

28 (100%) 

Table 096 shows a distribution of the mean ratings given by employers in 

fields related to trade and industry education of the importance of the seven skill areas 

to effective job performance. Even though there are variations in the ratings of these 

employers across skill areas, about 90 percent rated all skills as either very important 

or moderately important for job success.  Additional analyses were carried out to 

determine the ratings given by employers in each program area across the seven sub-

skills. In spite of the differences indicated in employers‘ perceptions of the 



152 

 

significance of each basic skill to job success, we cannot conclude that the variations 

in opinions were statistically significant. Tables 097 through 103 present our findings 

from a series of ANOVA analyses carried out for each skill area across the seven 

program areas. 

Table 097: Analysis of Variance of Employers’ Perceptions of the Importance of 

Whole Number Operations to Job Success 

Source DF Sum of 

Squares 

Mean Squares F. Ratio F Prob Sig/Non-sig 

Between 

Groups 

6 2.18 0.36 0.85 0.54 

Non-sig Within 

Groups 

68 29.21 0.43   

Total 74 31.39    

Significance established at 2.24 at the 0.05 level. 

Based on table 097, where F(6, 68)=0.85 and p= 0.54 (so p>0.05), we 

concluded that there was no significant difference in the opinions expressed by 

employers across the seven program areas about the importance of whole number 

operations skills to success on the job. No two groups were significantly different 

from one another at the 0.05 level. 

Table 098: Analysis of Variance of Employers’ Perceptions of the Importance of 

Operations with Fractions to Job Success 

Source DF Sum of 

Squares 

Mean Squares F. Ratio F Prob Sig/Non-sig 

Between 

Groups 

6 11.37 1.89 2.13 0.06 

Non-sig Within 

Groups 

68 6958 0.89   

Total 74 71.95    

Significance established at 2.24 at the 0.05 level. 
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Based on table 098, where F(6, 68)=2.13 and p=0.06 (so p>0.05), we 

concluded that there was no significant difference in the perceptions of employers 

across the seven program areas about the importance of fractional operations skills to 

job success. No two groups were significantly different from one another at the 0.05 

level. 

Table 099: Analysis of Variance of Employers’ Perceptions of the Importance of 

Decimal Operations to Job Success 

Source DF Sum of 

Squares 

Mean Squares F. Ratio F Prob Sig/Not-Sig 

Between 

Groups 

6 14.01 2.34 2.56 0.03 

Sig Within 

Groups 

68 61.91 0.91   

Total 74 75.92    

Significance established at 2.24 at the 0.05 level. 

Based on table 099, where F(6, 68)=2.56 and p=0.03 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by 

employers across the seven program areas about the importance of decimal operations 

skills to job success. A Scheffe‘s test shows that no two groups were significantly 

different from one another at the 0.05 level.
32

 We do know that there were differences, 

but this test did not reveal any two groups that differed significantly from one another. 

Additional tests were carried out to investigate the differences. The Student-Newman-

Kuels comparison (SNK test) revealed that, at the 0.05 level, opinions given in the 

agricultural and home economics areas were significantly different from one another. 

 

                                                 
32

 This is one of the complex situations. Because of the conservative nature of the S-method, we do 

have such cases. 
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Table 100: Analysis of Variance of Employers’ Perceptions of the Importance of 

Measurement Skills to Job Success 

Source DF Sum of 

Squares 

Mean Squares F. Ratio F. Prob Sig/Non-Sig 

Between 

Groups 

6 33.13 5.52 6.82 0.00 

Sig Within 

Groups 

68 55.06 0.81   

Total 74 88.19    

Significance established at 2.24 at the 0.05 level. 

Based on table 100, where F(6, 68)=6.82 and p=0.00 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by 

employers across the diverse program areas about the importance of measurement 

skills to success on the job. Post hoc comparison tests revealed that the perceptions of 

employers in home economics differed significantly from those of employers in the 

agricultural, technical, trade and industry, and health-related areas. 

Table 101: Analysis of Variance of Employers’ Perceptions of the Importance of 

General Mathematics Skills to Job Success 

Source DF Sum of 

Squares 

Mean Squares F. Ratio F Prob Sig/Non-sig 

Between 

Groups 

6 33.51 5.59 7.68 0.00 

Sig 

Within 

Groups 

68 49.48 0.73   

Total 74 82.99     

Significance established at 2.24 at the 0.05 level. 

Based on table 101, where F(6, 689)=7.68 and p=0.00 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by 

employers across the seven program areas about the importance of general 

mathematics skills to success on the job. A Scheffe‘s comparison test indicated that 
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employers in the business and technical areas perceived the importance of general 

mathematics skills differently. Similarly, employers in fields related to home 

economics differed significantly in their opinions of the importance of general 

mathematics skills to job success from those in the technical, health, and agricultural 

fields. 

Table 102: Analysis of Variance of Employers’ Perceptions of the Importance of 

Reading Skills to Job Success 

Source DF Sum of 

Squares 

Mean Squares F. Ratio F Prob Sig/Not-Sig 

Between 

Groups 

6 18.21 3.04 2.38 0.04  

Sig. Within 

Groups 

68 86.67 1.28   

Total 74 104.88    

Significance established at 2.24 at the 0.05 level. 

Based on table 102, where F(6, 68)=2.38 and p=0.04 (so p<0.05), we 

concluded that there was a significant difference in the opinions expressed by 

employers across the seven program areas about the importance of reading skills to job 

success. A Scheffe‘s post hoc comparison test indicated that no two groups differed 

significantly from one another in their perceptions. 

Table 103: Analysis of Variance of Employers’ Perceptions of the Importance of 

Writing Skills to Job Success 

Source DF Sum of 

Squares 

Mean Squares F. Ratio F Prob Sig/Not-Sig 

Between 

Groups 

6 3.74 0.62 1.23 0.30 

Not-Sig Within 

Groups 

68 34.45 0.51   

Total 74 38.19    

Significance established at 2.24 at the 0.05 level. 
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Based on table 103, where F(6, 68)=1.23 and p=0.30 (so p>0.05), we 

concluded that there was no significant difference in the opinions expressed by 

employers across the seven program areas about the importance of writing skills to job 

success. No two groups were significantly different from one another at the 0.05 level. 

Additional analyses were carried out to determine the actual ratings given by 

graduates of each skill across the seven program areas. This enabled us to compare 

their ratings and further study the variability in ratings across program areas. Tables 

104 through 110 present the means and standard deviations of employers‘ ratings 

across all program areas. The 95 percent confidence interval for each mean is also 

provided. 

Table 104: Mean Distribution of Employers’ Ratings of the Importance of Whole 

Number Operations to Job Success 

Program Areas 
__ 

X 

X 

 

Sd 95% Confidence Interval for Mean 

Agric. Education  1.00 0.00 1.00 to 1.00 

Dist. Education  1.00 0.00 1.00 to 1.00 

Health Education  1.00 0.00 1.00 to 1.00 

Home Economics  1.10 0.32 0.87 to 1.33 

Business Education 1.56 1.33 0.53 to 2.58 

Technical Education 1.17 0.41 0.74 to 1.60 

Trade & Industry  1.25 0.70 0.98 to 1.52 

Table 104 indicates that employees across the seven program areas concur on 

the significance of whole number operations skills to job success. All the employers in 

the agricultural, distributive, and health-related areas rated these skills as ―very 
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important‖ for success, while the employers in fields related to home economics, 

business education, technical education, and trade and industry rated whole number 

operations skills as either ―very important‖ or ―quite important.‖ The absence of 

significant differences in the perceptions of employers across program areas (as per a 

variance test) indicates their agreement on the importance of these skills. 

Table 105: Mean Distribution of Employers’ Ratings of the Importance of 

Operations with Fractions to Job Success 

Program Areas 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 1.00 0.00 1.00 to 1.00 

Dist. Education 1.00 0.00 1.00 to 1.00 

Health Education 1.00 0.00 1.00 to 1.00 

Home Economics 1.10 0.32 0.87 to 1.33 

Business Education 1.56 1.33 0.53 to 2.58 

Technical Education 1.17 0.41 0.74 to 1.60 

Trade & Industry 1.25 0.70 0.98 to 1.52 

Employers across the seven program areas, as shown in table 105, agreed on 

the importance of fractional operations skills to job success. Even though there was 

some variability in their ratings, such was not large enough to amount to a significant 

difference between any two groups. All employers in fields related to distributive 

education rated fractional operations skills as ―very important,‖ while the average 

rating given by employers in fields related to agricultural education, health education, 

home economics, business education, and technical education was in the quite 

important category. 
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Table 106: Mean Distribution of Employers’ Ratings of the Importance of 

Decimal Operations to Job Success 

Program Areas 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric.Education 1.44 0.53 1.04 to 1.85 

Dist. Education 1.60 0.55 0.92 to 2.28 

Health Education 1.50 0.07 0.61 to 2.39 

Home Economics 2.80 0.92 2.14 to 3.46 

Business Education 1.78 1.30 0.73 to 2.78 

Technical Education 1.33 0.82 0.48 to 2.19 

Trade & Industry 2.00 0.98 1.62 to 2.38 

Table 106 shows the mean ratings given by employers of the importance of 

decimal operations skills to job success. Their mean ratings ranged from 1.33 (very 

important—given by employers in technical fields) to 2.80 (moderately important—

given by home economics employers). There appears to be wide variability in the 

ratings across program areas. This could be seen from the 95 percent confidence 

interval. The standard deviation ranged from 0.53 to 1.30, which is a wide variation. 

There appear then to be significant differences in the perceptions of employers across 

program areas of the importance of decimal operations skills. Nevertheless, apart from 

the observed variability in perceptions, there seems to have been unison in their beliefs. 

Employers felt that decimal operations skills were important to success on the job. 
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Table 107: Mean Distribution of Employers’ Ratings of the Importance of 

Measurement Skills to Job Success 

Program Areas 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 1.78 0.97 1.03 to 2.53 

Dist. Education 2.40 1.34 0.73 to 4.07 

Health Education 1.88 1.13 0.93 to 2.82 

Home Economics 3.80 0.24 3.50 to 4.10 

Business Education 3.11 1.27 2.14 to 4.08 

Technical Education 1.83 0.41 1.41 to 2.26 

Trade & Industry 2.18 0.77 1.88 

Table 107 shows the mean ratings given by employers across the seven 

program areas of the importance of measurement skills to job success. Employers‘ 

ratings did not agree. Some groups of employers rated measurement skills as quite 

important while others rated it as unimportant. There appears to have been wide 

variation in the ratings. Additional analysis indicated that employers in the diverse 

program areas did not agree on the importance of specific measurement skills to 

success on the job. 

Table 108: Mean Distribution of Employers’ Ratings of the Importance of 

General Mathematics Skills to Job Success 

Program Areas 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 2.00 1.00 1.22 to 2.77 

Dist. Education 1.80 0.45 1.25 to 2.36 

Health Education 1.75 1.04 0.89 to 2.62 
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Table 108 (Continued) 

Home Economics 3.50 0.53 3.12 to 3.88 

Business Education 3.00 1.12 2.14 to 3.86 

Technical Education 1.00 0.00 1.00 to 1.00 

Trade & Industry  2.39 0.88 2.05 to 2.73 

Table 108 shows the mean ratings given by employers across the seven 

program areas of the importance of general mathematics skills to job success. The 

mean ratings of these skills ranged from ―very important‖ to ―unimportant.‖ There was 

no agreement in perceptions. Employers across the seven program areas felt 

differently about the importance of general mathematics skills to success on the job. 

Table 109: Mean Distribution of Employers’ Ratings of the Importance of 

Reading Skills to Job Success 

Program Areas 
__ 

X 

 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education 1.89 0.60 1.43 to 2.35 

Dist. Education 1.80 0.84 0.76 to 2.84 

Health Education 1.25 0.46 0.86 to 1.64 

Horne Economics 1.90 O. 88 1.27 to 2.53 

Business Education 1.67 1.12 0.81 to 2.53 

Technical Education 2.33 2;80 1.39 to 3.28 

Trade & Industry 2.25 0.93 1.89 to 2.61 

Table 109 shows the mean ratings given by employers across the seven  
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program areas of the importance of reading skills to job success. With the exception of 

health-related employers, who rated these skills as very important, all other employer 

groups rated reading skills as quite important. Even though the ratings were not 

uniform, all employers agreed that reading skills constitute an important ingredient in 

job success. 

Table 110: Mean Distribution of Employers’ Ratings of the Importance of 

Writing Skills to Job Success 

Program Areas 
__ 

X 

X 

Sd 95% Confidence Interval for Mean 

Agric. Education  1.67 0.70 1.12 to 2.21 

Dist. Education  1.60 0.89 0.49 to 2.71 

Health Education  1.00 0.00 1.00 to 1.00 

Home Economics  1.50 O. 71 0.99 to 2.01 

Business Education 1.67 1.71 1.12 to 2.21 

Technical Education 2.50 2.55 0.93 to 2.08 

Trade & Industry  2.75 0.80 1.44 to 2.06 

Table 110 shows the mean ratings given by employers across the seven 

program areas of the significance of writing skills to job success. Even though there 

was some variability in the ratings across the seven program areas, all employers 

concurred that these are important skills. Their ratings fell between very important and 

important. No two groups of employees differed widely in their ratings. 

Research Question 7: Within a given program area, do new employees and their 

employers agree on the relative importance of the several basic academic skills to job 

success? 
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This research question asks whether there is a fit between employers‘ and 

employees‘ opinions of the skills that are important to job success. To determine the 

degree of fit, a correlational analysis was conducted.
33

 First, we compared the mean 

ratings of each skill given by employees with those given by their new employees. The 

comparison was carried out for each program area. We then compared the percentages 

of employees rating the same skill as essential to success on their jobs. Finally, we 

presented mean ratings given by all employers and employees for each skill area and 

compared them with one another. Tables 111 through 126 present our findings. 

Table 111: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success (Agriculture) 

Skills Mean Ratings of Employees Mean Ratings of Employers 

 N = 27 N = 9 

Whole No. Operations 1.23 1.00 

Operations with Fractions 2.08 2.00 

Decimal Operations 1.54 1.44 

Measurements 2.15 1.78 

General Mathematics 1.77 2.00 

Reading 1.85 1.89 

Writing 2.00 1.67 

Spearman‘s Rank Order Correlation Coefficient (r = 0.53). 

 

 

                                                 
33

 A t-test would also be adequate for investigating the significance of the mean differences between the 

ratings of skills across program areas, but a t-test would not tell us the direction of the difference. 
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Table 112: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success (Distributive Education) 

Skills 

Mean Ratings of Employees‘ 

Opinions 

Mean Rating of Employers‘ 

Opinions 

 N =16 N= 5 

Whole No. Operations 1.77 1.00 

Operations with Fractions 2.85 1.00 

Decimal Operations 1.15 1.60 

Measurements 2.15 2.40 

General Mathematics 1.54 1.80 

Reading 1.15 1.80 

Writing 2.08 1.60 

Spearman‘s Rank Order Correlation Coefficient (r = 0.52). 

Table 113: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success (Health) 

Skills 

Mean Ratings of Employees‘ 

Opinions 

Mean Rating of Employers‘ 

Opinions 

 N =17 N=8 

Whole No. Operations 1.47 1.00 

Operations with Fractions 1.88 1.75 

Decimal Operations 2.00 1.50 

Measurements 2.65 1.88 

General Mathematics 2.06 1.75 
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Table 113 (Continued) 

Reading 1.82 1.25 

Wliting 1.65 1.00 

Spearman‘s Rank Order Correlation Coefficient (r = 0.93). 

Table 114: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success (Home Economics) 

Skills Mean Ratings of Employees‘ 

Opinions 

Mean Ratings of Employers‘ 

Opinions 
 N =13 N=5 

Whole No. Operations 1.65 1.00 

Operations with Fractions 1.77 2.10 

Decimal Operations 2.59 2.80 

Measurements 3.59 3.80 

General Mathematics 3.29 3.50 

Reading 2.29 1.90 

Writing 3.06 1.50 

Spearman‘s Rank Order Correlation Coefficient (r = 0.75). 

Table 115: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success (Business) 

Skills Mean Ratings of Employees‘ 

Opinions 

Mean Ratings of Employers‘ 

Opinions 
 N =10 N=9 

Whole No. Operations 1.40 1.56 

Operations with Fractions 2.40 2.33 
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Table 115 (Continued) 

Decimal Operations 1.70 1.78 

Measurements 3.40 3.11 

General Mathematics 2.30 3.00 

Reading 2.00 1.67 

Writing 2.30 1.67 

Spearman‘s Rank Order Correlation Coefficient (r = 0.82). 

Table 116: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success (Technical) 

Skills Mean Ratings of Employees‘ 

Opinions 

Mean Ratings of Employers‘ 

Opinions 
 N =13 N=6 

Whole No. Operations 1.46 1.17 

Operations with Fractions 2.15 1.50 

Decimal Operations 1.69 1.33 

Measurements 2.69 1.83 

General Mathematics 2.08 1.00 

Reading 2.39 2.33 

Writing 2.69 1.50 

Spearman‘s Rank Order Correlation Coefficient (r = 0.75). 
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Table 117: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success (Trade and Industry) 

Skills Mean Ratings of Employees‘ 

Opinions 

Mean Ratings of Employers‘ 

Opinions 
 N =47  N=23 

Whole No. Operations 1.79  1.25 

Operations with Fractions 2.17  1.39 

Decimal Operations 2.53  2.00 

Measurements 3.04  2.18 

General Mathematics 2.72  2.39 

Reading 2.38  2.25 

Writing 2.79  1.75 

Spearman‘s Rank Order Correlation Coefficient (r = 0.54). 

Based on tables 111 through 117, there appeared to be a varying relationship 

between the perceptions of employers and those of their new employees of the 

importance of the several skills to job success. The coefficient of correlation ranges 

from 0.93 (a very strong relationship) to 0.52 (a weak relationship), with the greatest 

agreement found between the perceptions in health-related fields, while the least 

agreement was found in the distributive area. Further discussion will follow in chapter 

5.  From the percentage distributions of employers‘ and employees‘ ratings, tables 118 

through 124 indicate that there was perfect agreement in the numbers and percentages 

of people in agricultural fields. All employers in the distributive area reported that the 

seven skill areas were important to effective job performance, while there was 

variability in the ratings given by employees in distributive occupations of the 

importance of whole number operations skills, as 12, or 92.3 percent of 13, rated skills 
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in decimal operations, general mathematics, and reading as important to successful job 

performance. 

Both employers and employees in health-related occupations rated whole 

number operations skills as important for efficient job performance. Another highly 

rated set off skills were those used in reading, followed by writing skills, decimal 

operations skills, general mathematics skills, and measurement skills (see table 120). 

Table 118: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selected Skills to Job Success (Agriculture) 

Skills % of Employees Rating Skill as 

Important 

% of Employers Rating Skills 

as Important 
 N=13 N=9 

Whole No. Operations 100 100 

Operations with Fractions 92.3 88.9 

Decimal Operations 100 100 

Measurements 92.3 88.9 

General Mathematics 92.3 88.0 

Reading 100 100 

Writing 100 100 

Table 119: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selected Skills to Job Success (Distributive) 

kills % of Employees Rating  

Skill as Important 

% of Employers Rating  

Skill as Important 
 N=13 N=5 

Whole No. Operations 100 100 
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Table 119 (Continued) 

Operations with Fractions 77 100 

Decimal Operations 92.3 100 

Measurements 66.8 80 

General Mathematics 92.3 100 

Reading 92.3 100 

Writing 84.6 100 

Table 120: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selectged Skills to Job Success (Health) 

Skills % of Employees Rating  

Skill as important 

% of Employers Rating  

Skill as Important 
 N=17 N=8  

Whole No. Operations 100 100  

Operations with Fractions 94.1 87.5  

Decimal Operations 88.3 87.5  

Measurements 70.6 87.5  

General Mathematics 82.4 87.5  

Reading 95.1 100  

Writing 88.3 100  
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Table 121: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selected Skills to Job Success (Home Economics) 

Skills % of Employees Rating  

Skill as Important 

% of Employers Rating  

Skill as Important 
 N=13 N=5 

Whole No. Operations 94.1 100 

Operations with Fractions 94.1 90 

Decimal Operations 76.4 70 

Measurements 30.4 20 

General Mathematics 52.9 50 

Reading 88.3 90 

Writing 64.7 100 

Table 122: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selected Skills to Job Success (Business) 

Skills 

% of Employees Rating  

Skill as Important 

% of Employers Rating  

Skill as Important 

 N=l0 N=9 

Whole No. Operations 100 88.9 

Operations with Fractions 90.0 88.9 

Decimal Operations 100.0 55.5 

Measurements 50.0 77.8 

General Mathematics 100.0 88.9 

Reading 90.0 100.0 
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Table 122 (Continued) 

Writing 70.0 100.0 

Table 123: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selected Skills to Job Success (Technical) 

Skills % of Employees Rating  

Skill as Important 

% of Employers Rating  

Skill as Important 
 N=13 N=6 

Whole No. Operations 100 100 

Operations with Fractions 92.3 100 

Decimal Operations 100 100 

Measurements 87.9 100 

General Mathematics 100 100 

Reading 100 100 

Writing 76.9 100 

Table 124: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selected Skills to Job Success (Trade and Industry) 

Skills % of Employees Rating  

Skill as Important 

% of Employers Rating  

Skill as Important 
 N=47 N=23 

Whole No. Operations 89.4 96.4 

Operations with Fractions 71.1 100 

Decimal Operations 79.4 89.3 

Measurements 68.1 96.4 
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Table 124 (Continued) 

General Mathematics 72.3 92.9 

Reading 89.4 96.4 

Writing 65.9 100.0 

Both employers and employees in occupations related to home economics 

rated whole number operations skills as highly essential to job success. They also 

agreed on the importance of fractional operations skills, but they disagreed on the 

importance of writing skills. While all employers rated writing skills as important to 

success on the job, only 64.7 percent of employees reported similarly. See table 121 

for more information. 

Table 122 shows the percentages of employers and employees in business-

related occupations who rated each skill as important. Ten employees and nine 

employers responded to our questionnaire. Of these, all nine employers reported that 

reading and writing skills are the most important for job success, while only eight of 

them rated skills in whole number operations, fractional operations, and general 

mathematics as important to success on the job. Only five of the nine employees 

reported that decimal operations skills were used on their jobs. On the other hand, all 

ten employees rated skills in whole number operations, decimal operations, and 

general mathematics as essential to successful job performance. Nine of the ten 

employees reported that skills in fractional operations and reading were essential to 

job success. Of the ten employees, seven rated writing skills as important while only 

half reported that measurement skills were need on their jobs. 



172 

 

Table 123 shows the percentages of the ratings given by employers and 

employees in technical areas of the importance of each of the seven skill areas to job 

success. All six employers in technical occupations rated each of the seven skill areas 

as important to success on the job. The thirteen employees rated skills in whole 

number operations, decimal operations, general mathematics, and reading as important 

to successful job performance. Twelve of them rated fractional operations skills as 

essential, while 87.9 percent rated measurement skills as important and 76.9 percent 

gave a similar rating to writing skills. 

In trade and indutry, 47 employees and 28 employers responded to our 

questionnaire. All 28 employees rated writing and decimal operations skills as 

essential to job success. Even though there are variations, it seems as if employers in 

trade and industry rated all the skill areas as important to effective job performance. 

The same goes for employees. See table 124. 

Table 125: Profile of Employees’ Ratings of the Importance of Selected Skills to 

Job Success 

Skills 
__ 

X Sd  95% Confidence Interval for Mean 

Whole No. Operations 1.61 0.84  1.46 to 1.75 

Operations with Fractions 2.15 1.12  1.96 to 2.35 

Decimal Operations 2.19 1.04  2.00 to 2.37 

Measurements 2.98 1.04  2.80 to 3.16 

General Mathematics 2.50 1.04  2.32 to 2.68 

Reading 2.19 0.89  2.04 to 2.35 

Writing 2.48 1.31  2.25 to 2.70 
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Table 125 shows a distribution of employee ratings of the importance of the 

seven sub-basic academic skills to job success. We conclude on the basis of the data in 

this table that, in the opinions of employees across all program areas, all the basic 

skills were important for successful job performance. Even though there is variability 

in their ratings, there seems to be uniform agreement on the importance of these skills. 

The mean ratings range from 1.16 (quite important) for whole number operations 

skills to 2.98 (moderately important) for measurement skills. The 95 percent 

confidence interval for the mean, which ranged from 1.46 to 3.16, confirms this 

observation. No skill was rated as unimportant by the new employees. 

A similar analysis was carried out for employers, the results of which are 

shown in table 126. 

Table 126: Profile of Employers’ Ratings of the Importance of Selected Skills to 

Job Success 

Skills 
__ 

X 

X 

Sd  95% Confidence Interval for Mean 

Whole No. 

Operations 

1.19 0.65  1.04 to 1.33 

Operations with 

Fractions 

1.69 0.99  1.49 to 1.92 

Decimal Operations 1.88 1.01  1.65 to 2.11 

Measurements 2.41 1.09  2.16 to 2.67 

General 

Mathematics 

2.35 1.06  2.10 to 2.59 

Reading 2.04 1.19  1.77 to 2.31 

Writing 1.59 0.72  1.42 to 1.75 

Table 126 shows a profile of the mean ratings given by 75 employers of the 

importance of each skill to job success. There was unanimity in the ratings of skills 
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across the diverse program areas. Employers concurred that all the skills were 

essential for effective job performance. The average rating of measurement skills 

given by all 75 employers ranged from 1.19 (very important) to 2.41 (quite important). 

No skill was rated as unimportant by the employers. The ratings of whole number 

operations skills exhibited the least variability (with a standard deviation of 0.65). This 

means that all employers concurred on their importance. The same goes for writing 

skills. Looking at the 95 percent confidence interval, we have a maximum range of 

1.63. 

The mean ratings given by all employers and employees were ranked for each 

group and the Spearman‘s rank order coefficient of correlation was calculated to 

determine the extent of agreement in their ratings. The value of (rs) was +0.78, 

indicating a high degree of correlation between the two ratings.
34

 On the whole, both 

employers and employees agreed in the directions of their ratings. Even though there 

were differences in the absolute values of their ratings, none of them rated any skill as 

unimportant. The 130 employees‘ mean ratings ranged from 1.61 or quite important to 

2.98 or moderately important, while the 74 employers‘ mean ratings ranged from 1.19 

or very important to 2.41 or quite important. Their emphases differed with respect to 

some of the skills, for example writing and reading. Further discussion will follow in 

chapter 5. 

Research Question 8: Are the abilities of those employed in relevant job areas 

significantly different from state norms for successful high school vocational program 

completers? 

                                                 
34

 The expression ―rs‖ stands for Spearman‘s rank order correlation coefficient. 



175 

 

Table 127 presents a distribution of the mean scores of the 1981 seniors and 

the mean scores of the graduates employed in areas related to their high school majors. 

Each score is taken out of a maximum of 12 points. 

Table 127: Comparison of Graduated Employees’ Ability Scores in Areas 

Related to their High School Majors with State Norms in the Same Areas 

Skills 
Mean Ability Scores of Graduated 

Employees in Areas Related to their 

High School Majors* 

State Norms from 1981 Survey* 

 N = 130 N = 1366 

Whole No. 

Operations 

11.1 10.9 

Operations with 

Fractions 

7.3 7.1 

Decimal 

Operations 

8.7 8.3 

Measurements 7.5 6.8 

General 

Mathematics 

7.5 6.6 

Reading 9.0 8.8 

Language usage 9.1 8.9 

Grammar 8.4 8.3 

Mechanics 6.8 7.2 

* Maximum score = 12 points. 

Graduates who were employed in their areas of training performed consistently 

better than state norms in most of the skill areas. Both groups had their highest scores 

in whole number operations, followed by language usage. The employees‘ worst 

scores came in mechanics, while the worst state norm was in general mathematics. 
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Additional analyses (t-tests) were carried out to determine the statistical 

differences in mean scores across the skill areas, revealing that there was no 

significant difference at the 0.05 level. 

Research Question 9: Among those in the category of employed in a relevant area, do 

those with longer stays on the job perceive the importance of skills differently from 

those whose stays were shorter? 

One of the basic assumptions has been that ―a new employee who can keep a 

job for six months or more probably has the minimum level of skills required for 

success on the job.‖ With this assumption in mind, it would be interesting to 

investigate whether, among those employed in relevant jobs, those who stayed more 

than six months on a job performed differently from those who stayed less than six 

months. The investigator was also interested in finding out whether the perceptions of 

the importance of the various skills to job success reported by employees in these two 

categories differed significantly. 

To accomplish these goals, we carried out a distribution of the mean scores on 

the basic skills test, and a distribution of their mean perceptions. We then followed 

these with 2-sample t-tests for independent groups to determine the significance of 

mean differences. Tables 128 and 129 present our findings. 

Table 128: Results of t-Tests Applied to Differences in Mean Scores between 

Short- and Long-Tenured Employees 

Skills 

\Tenure 

Less than six months More than six months  t P 

 N 
__ 

X 

 

X 

Sd N 
__ 

X 

 

X 

Sd   

Reading 13 20.23 2.46 74 18.46 3.34 1.82 N.S. 

  



177 

 

Table 128 (Continued) 

Language 

Usage 

13 19.92 1.85 74 18.12 2.26 2.71 0.05 

Grammar 13 7.69 1.25 74 7.03 1.25 1.77 N.S. 

Mechanics 13 11.31 1.18 74 10.20 J.66 2.29 0.05 

Table 128 indicates that those who kept their jobs for less than six months 

performed better on reading, language usage, and mechanics. The differences in 

performance between the two groups were not statistically significant in reading and 

grammar. 

Table 129: Results of t-Tests Applied to Differences in Mean Perceptions between 

Short- and Long-Tenured Employees 

Skills 

\Tenure 

Less than six months More than six months t p  

 N  
__ 

X 

 

X 

Sd N 
__ 

X 

 

X 

Sd   

Whole No. 

Operations 

17 1.77 0.93 109 1.57 0.79 0.94 N.S. 

Operations 

with Fractions 

17 2.27 0.99 109 2.15 1.13 0.51 N.S.  

Decimal 

Operations 

17 2.29 1.05 1.09 2.17 1.02 0.48 N.S. 

Measurement 17 2.94 0.75 109 2.96 1.09 0.08 N.S. 

General 

Mathematics 

17 2.47 0.94 109 2.51 1.06 0.12 N.S. 

Reading 17 2.58 0.87 109 2.11 0.86 2.12 0.05 

Writing 17 2.29 1.61 109 2.48 1.27 0.55 N.S. 

There was no significant difference in the mean perceptions of the long- and 

short-stayers in all the skill areas except for reading (as shown in table 129). Those 
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who stayed on the job longer than six months rated reading as quite important while 

those with less than six months job duration reported that reading skills were 

moderately important. Even though the differences in mean ratings for reading were 

statistically significant at the 0.05 level, the two groups indicated that reading skills 

constituted an important ingredient in job success. 

We then conducted additional analyses to determine whether there were 

differences in the mean scores and mean perceptions of those who had not changed 

jobs and those who had. We carried out a distribution of the means and standard 

deviations of the scores and perceptions of the two groups across the skill areas. We 

then followed up with a t-test to determine the significance of the differences in mean 

scores and mean perceptions between the two groups. Tables 130 and 131 show our 

findings. 

Table 130: Results of t-Tests of Differences in Mean Scores with Respect to Job 

Change Status 

Skills 

\Status 

Change Job (Yes) Change Job (No) T P 

 N 
__ 

X 

 

X 

Sd N 
__ 

X 

 

X 

Sd  

Reading  9 18.22 3.77 81 18.85 3.24 0.54  

 

N.S.  

Language 

Usage  

9 18.56 2.65 81 18.36 2.22 0.25 N.S. 

Grammar  9 7.78 1.20 81 7.03 1.25 1.69 N.S. 

Mechanics  9 9.89 1.96 81 10.42 1.58 0.93 N.S. 

Table 130 suggests that, even though there was a difference in the mean scores 

of those who changed jobs and those who did not across the skill areas, the differences 

were not statistically significant. 
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Table 131: Results of t-Tests of Differences in Mean Perceptions with Respect to 

Job Change Status 

Skills 

\Status 

Change Job (Yes) Change Job (No) t P 

 N 
__ 

X 

X 

Sd N 
__ 

X 

 

X 

Sd   

Whole No. 

Operations 

10  2.00 1.05 118 1.55 0.77 1.72  

Operations 

with Fractions 

10  2.90 1.10 118 2.09 1.09 2.25 0.05 

Decimal 

Operations 

10  2.30 1.06 1.18 2.17 1.02 0.39 N.S. 

Measurement 10  3.30 0.82 118 2.92 1.06 1.10 N.S. 

General 

Mathematics 

10  2.70 

 

1.16 118 2.48 1.03 0.66 N.S. 

Reading 10  2.30 

 

0.95 118 2.18 0.87 0.42 0.05 

Writing 10  1.90 1.45 118 2.49 1.29 1.38 N.S. 

Table 131 shows that there was no significant difference in the perceptions of 

these skills based on whether or not an employee had changed jobs, except in 

fractional operations, where those who had not changed jobs rated these skills as quite 

important and those who had changed jobs rated these skills as moderately important. 

Both groups indicated that fractional operations skills were essential for successful job 

performance. 

Another characteristic of interest to the investigator was gender. We were 

interested in determining the differences in mean scores and mean perceptions of both 

male and female graduates. It would be interesting to determine whether they 

perceived the importance of various skills to job success differently. We were also 

interested in knowing whether patterns of performance on the Basic Skills Test 

differed from one gender to the other. We carried out a distribution of the mean scores 
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and mean perceptions across genders. We also followed up each distribution with a t-

test to determine the significance of the differences in the means. Tables 132 and 133 

present our findings. 

Table 132: Results of t-Tests of Differences in Mean Scores by Sex 

Skills 

\Status 

Male Female t P 

 N  
__ 

X 

X 

 

 

 

Sd N 
__ 

X 

X 

 

Sd   

Whole No. 

Operations 

76 10.93 1.37 52 11.25 1.03 1.41 N.S. 

Operations 

with Fractions 

76 7.14 3.10 52 8.17 3.24 1.81 0.05 

Decimal 

Operations 

76 8.59 3.40 52 9.15 2.65 1.00 N.S 

Measurement 76 3.63 1.76 52 3.64 1.70 0.01 N.S. 

General 

Mathematics 

76 14.59 5.24 52 15.40 5.18 0.86 N.S. 

Reading 90 18.13 3.71 66 19.00 2.78 1.60 N.S. 

Language 

Usage 

90 17.93 2.37 66 18.79 2.17 2.31 0.05 

Grammar 90 6.94 1.28 66 7.38 1.12 2.21 0.05 

Mechanics 90 10.08 1.67 66 10.58 1.75 1.80 N.S. 

Table 132 presents an interesting result. Female graduates in this study 

performed consistently better in all skill areas than their male counterparts. The 

differences in scores were statistically significant at the 0.05 level in language usage 

and grammar. 
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Table 133: Results of t-Tests of Differences in Mean Perceptions by Sex 

Skills 

\Status 

Male Female t P 

 N 
__ 

X 

X 

 

 

Sd N 
__ 

X 

X 

Sd   

Whole No. 

Operations 

71 1.62 0.83 58 1.60 0.86 0.11 N.S. 

Operations 

with Fractions 

71 2.20 1.20 58 2.10 1.01 0.39 N.S. 

Decimal 

Operations 

71 2.13 1.00 58 2.28 1.09 0.81 N.S. 

Measurement 71 2.90 1.02 58 3.05 1.07 0.82 N.S. 

General 

Mathematics 

71 2.42 1.02 58 2.62 1.06 1.08 N.S. 

Reading 71 2.27 0.81 58 2.12 0.98 0.94 N.S. 

Writing 71 2.62 1.26 58 2.33 1.36 1.27 N.S. 

Table 133 shows that there was no significant difference in the perceptions of 

the male and female seniors in this study. Respondents representing both genders 

reported that the seven basic skills are important to job success. 
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CHAPTER 5 

Summary, Conclusions, Recommendations, and Implications of the Study 

 Within this chapter, a summary of the study is presented. Conclusions based on 

both the descriptive and inferential analyses of the data are discussed. A thorough 

analysis of the implications of the study is presented. The chapter ends with some 

recommendations for future research studies. 

Summary of the Study 

Background of the Problem 

In recent years the government of the United States has committed itself to the 

improvement of basic skills education. Evidence of the strong commitment to basic 

academic skills on the part of the federal government could be seen in recent 

legislation and funding allocations. Such activity at the federal level is a reflection of 

public concern and a response to social demand over students‘ declining test scores on 

national assessments of communication and computation (reading, writing, and 

mathematics) skills. The yearly Gallup Polls gauging public attitudes towards 

education sponsored by Phi Delta Kappa have shown a continuing concern over the 

need for more instruction in the basics. The National Institute of Education and many 

other research centers in the United States have been carrying out research on how to 

improve students‘ proficiency in the basics. 

Interest in basic academic skills in the U.S. has both remote and immediate 

connotations. Within the last 80 years, there has been a real shift in the ways in which 

people are employed throughout the United States. America has passed through three 
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primary phases, from the agricultural to the industrial to the post-industrial. The 

transformation has been primarily from an agriculture-based economy to an 

information-based economy. People are now engaged in the processing and sharing of 

information. All these changes demand different kinds of skills. Skills now become 

highly academic. The shift towards information and service divisions calls for people 

with stronger academic backgrounds, people who are able to read, communicate, and 

process information. 

The rise in high school enrollment has brought along a lowering of test scores. 

Within the last 18 years (1963 to 1981), there has been a substantial decline in scores 

on the Scholastic Aptitude Test (the SAT—again, see appendix, p. 233). 

These concerns raise a major question as to whether students in diverse 

program areas need the same basic academic skills to function effectively and succeed 

in different job areas. 

Statement of the Problem 

Research done in different countries in diverse settings has shown that 

academic pre-occupational training has proceeded as if every occupation had the same 

academic requirements. It is generally assumed, however (without any substantial 

research support), that the general emphasis on one area of skill or another varies 

considerably among occupations; that the specific reading materials, mathematics 

problems, writing assignments, and oral communication tasks faced by students differ 

from occupation to occupation; that certain occupations rely heavily on listening and 

speaking to communicate information, whereas others use reading and writing; and 

also that the use of mathematics skills shows marked differences in emphasis. 
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Significantly, students who choose to enter vocational preparatory programs 

may be informationally disadvantaged. They do not know which basic skills are 

relevant to their ―callings.‖ It seems, then, that the chasm between related studies in 

the basics and vocational specialty training has not been effectively bridged. 

Purpose and Objectives of the Study 

Considering the need for appropriate guidance and curricular relevance in 

vocational and technical activities, this study set out to analyze and interpret the basic 

academic skills of communication and computation, skills in reading, writing, and 

arithmetic that are associated with success in various areas of vocational and technical 

activities. The objectives of the study have been: (1) to identify the basic academic 

skills of reading, writing, and mathematical computation that are associated with 

successful completion of each vocational program, (2) to study the variability in basic 

academic skill requirements across occupations, (3) to study the level and range of 

basic academic skills acquired by seniors in the various areas of occupational 

programs, (4) to analyze the variability in the basic skills score of the 1981 graduates 

across jobs, (5) to determine the basic academic skills presumably lacked by typical 

new entrants into the labor market, (6) to determine the variability in the opinions 

expressed by job holders in various occupations as regards the basic academic skills 

they believe are important and useful for successful job performance, (7) to determine 

the variability in the beliefs of employers in the various job areas about the basic 

academic skills that are important for successful job performance, (8) to analyze the 

variability in the perceptions of employers and employees on the basic academic skills 

that are associated with successful job performance, (9) to investigate the relationship 

of basic academic skills mastery to successful job performance, and (10) to analyze 

the differences in scores of employees and whole program completers. 
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Related Research Questions 

The study was designed to answer the following research questions: 

1. What is the distribution of test scores by area of vocational program and do 

they differ from one another? 

2. Among the skills, are the relative strengths and weaknesses the same for the 

diverse areas of vocational programs? 

3. What variation, if any, exists in the scores of graduates who are attending 

schools, employed in their areas of training, employed in areas unrelated to 

their training, or not employed at all? 

4. What skills do employers most often say that their new employees do not have? 

5. What differences exist in the opinions expressed by new employees who are 

employed in areas related to their high school programs in the different areas 

about how important the basic academic skills were for successful job 

performance? 

6. What differences exist in the opinions expressed by employers of new high 

school graduates in the various occupational programs about how important 

the basic academic skills were for successful job performance? 

7. Within an area, do new employees and employers agree on the relative 

importance of the several basic academic skills for success on the job? 
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8. Are the ability scores of those employed in relevant job areas significantly 

different from the state norms for successful high school vocational program 

completers? 

9. Among those in the employed-in-a-relevant-area category, do those who stay 

longer on the job score or perceive differently from those who stay on the job 

for a shorter time? 

Methods and Procedures 

A longitudinal approach was undertaken in carrying out this investigation. The 

data for this study came from three major sources: (1) a 1981 Statewide Basics Skills 

Survey, (2) a 1982 Graduates‘ Follow-up Survey, and (3) a 1982 Employers‘ Survey. 

In the spring of 1981, a statewide survey of the basic skills of high school 

seniors was carried out. In all, 2,088 seniors voluntarily participated in the exercise. 

Nine months later, a Graduates‘ Follow-up Survey was carried out to determine which 

basic skills the seniors used on the job. Simultaneously, employers were requested to 

provide opinions as to which basic skills they felt were essential for job success. The 

employers were also requested to indicate which basic skills were lacked by their new 

labor market entrants (employees). In both the employees‘ and the employers‘ survey 

questionnaires, a 5-point Likert scale was used. 

The data were coded and analyzed using the Statistical Package for the Social 

Sciences (SPSS) programs. Both descriptive and inferential analyses were carried out. 

These included cross-break analyses, mean distributions, one-way ANOVA, 

MANOVA, t-tests, correlation analyses, and Darlington‘s tests for assessing the sizes 

of standard deviations. A series of post hoc comparison tests were conducted when 
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significant differences occurred: Scheffe‘s multiple comparison tests (the S-method), 

Tukey‘s Honestly Significant Difference tests (the T-method), and Student-Newman-

Keul‘s tests (SNK tests). 

Summary of Findings 

Differences in Test Scores across Program Areas 

Evidence presented in tables 008 through 014 indicates that there were 

differences in the mean scores of employees on the Basic Skills Test across the seven 

program areas. Further analysis (tables 015 through 023) revealed that the differences 

were not statistically significant at the 0.05 level for six of the seven skill areas, but 

there were significant differences in the mean scores of employees across the seven 

program areas in grammar. Post hoc comparison tests revealed that no two program 

areas were significantly different at the 0.05 level. 

Relative Strengths and Weaknesses of Skills across Areas 

Table 024 presents evidence that graduates in the diverse program areas were 

strong in whole number operations, reading, decimal operations, language usage, and 

grammar. Their weakest areas were measurement, mechanics (writing skills), and 

general mathematics. Further analysis revealed that performance on each skill varies 

from program to program.
35

 It would, however, be difficult at this point to say that one 

particular program area was especially strong or weak in a given skill area. Due to 

empty cells and few cases in cells, further analysis could not be confidently interpreted. 

Differences in Test Score across Job Areas 

                                                 
35

 The multiple comparison tests used were Scheffe‘s method (S-method) and the Student-Newman 

Keul‘s (SNK). Both were tested at the 0.05 level of significance. 
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There were no differences in the mean scores of graduates who were attending 

school, employed in areas related to their high school majors, or employed in areas not 

related to their high school majors. Nevertheless, these three groups performed better 

in all the skill areas than graduates in the military or those unemployed. Performance 

levels in whole number operations across the five job categories were uniform. It was 

also revealed that graduates across the five job categories were weak in measurement 

and general mathematics skills (see table 043). Additional analysis (ANOVA) 

revealed no significant differences in test scores (at the 0.05 level) across the five job 

categories. See tables 035 though 043). 

Employers’ Perceptions of New Employees’ Basic Academic Skills 

Tables 044 through 065 present evidence pertaining to employers‘ perceptions 

of the skills of their employees. Nearly all the employers reported that their new 

employees were proficient in whole number operations, while 45.2 percent rated the 

employees as lacking in fractional operations skills. About two-thirds of all the 

employers complained about the deficiency of their entry-level employees in 

measurement skills, while 66.2 percent reported that their new employees were 

deficient in general mathematics skills. Only 46.6 percent (nearly half) of all the 

employers reported that their new employees could read well, while 37.7 percent rated 

their new employees as unskilled in writing areas. 

On the whole, it seems as if employers were not happy with the basic skills of 

their new entrants into the labor market. 

To study the nature of variations in ratings across program areas, additional 

analyses were undertaken. Table 134 presents the ratings of employers across the 
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seven program areas of the skills lacked by their new employees. The table speaks for 

itself. 

Additional analysis (ANOVA) was conducted to determine the statistical 

significance of the differences in the employers‘ beliefs. Tables 060 through 067 

present the evidence. There were no significant differences at the 0.05 level in the 

perceptions of employers across the seven program areas of their employees‘ whole 

number operations skills. They all reported that their new employees were skilled in 

whole number operations. There were significant differences in the perceptions of 

employers of their new employees‘ skills in fractional operations. Post hoc 

comparison tests further revealed that employers in the business areas perceived these 

skills differently from those in home economics.
36

 Employers‘ perceptions of new 

employees‘ decimal operations skills were not significantly different, even though at 

least 20 percent of the employers in each program area reported that their new 

employees were not proficient enough in this skill area. The ratings given by 

employers across the seven program areas of their new employees‘ measurement skills 

were not significantly different at the 0.05 level. The majority of the employers 

reported that their new employees were deficient in measurement skills. There were 

statistically significant differences in the perceptions of employers across the seven 

program areas of the general mathematics skills of their employees. A very high 

percentage in each program area reported that their new employees were deficient in 

general mathematics skills. A post hoc comparison test (Scheffe‘s test) did not yield 

any significant differences between any two areas. There were no significant 

differences in the opinions and beliefs expressed by employers across the seven 

                                                 
36

 Only 11.1 percent of employers in business areas rated their new employees as lacking in fractional 

operations skills, while 80 percent in home economics reported that their new entrants into the world of 

work were deficient in fractional operations. 
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program areas about the reading skills of their new employees, but the differences in 

the perceptions of employers of writing skills across the seven program areas were 

statistically significant at the 0.05 level. A post hoc comparison test (Scheffe‘s test) 

revealed that the significance was due to the complexity of the situation. 

Table 134: Distribution of Mean Employers’ Ratings of Selected Skills of 

Employees 

Skills 
__ 

X 

 

X 

- 

x- 

 

_ 

x 

 

 

 

x 

 

x 

 

Sd 95% Confidence Interval for Mean 

Whole No. 

Operations 

1.68 0.77 1.50 to 1.86 

Operations with 

Fractions 

3.43 1.47 3.09 to 3.77 

Decimal 

Operations 

2.79 1.17 2.52 to 3.06 

Measurement 3.60 1.13 3.35 to 3.87 

General 

Mathematics 

3.52 1.07 3.27 to 3.77 

Reading 3.29 1.34 2.98 to 3.60 

Writing 3.01 1.29 2.72 to 3.79 

Table 134 shows the distribution of the mean ratings given by the 75 

employers who responded to our questionnaire across the seven program areas of how 

skilled their new employees were in the different sub-skills involved in whole number 

operations, fractional operations, decimal operations, measurement skills, general 

mathematics skills, reading skills, and writing skills. There was variability in the 

ratings of these skills. Employers rated their new employees as being proficient in 

whole number operations, moderately skilled in decimal operations and writing, but 

below average in fractional operations skills, general mathematics skills, and reading 
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skills. Employees‘ worst skills according to the employers were in measurement and 

general mathematics. 

Summary 

From the tables alluded to, we could deduce that employees (across programs) 

all felt that their new employees were proficient in whole number operations. This was 

their main area of agreement. For other skills, employers had varied perceptions across 

the program areas. Aside from whole number operations, employers in technical areas 

rated more than 60 percent of their new employees as wanting in the other skill areas. 

The same problem was encountered in the area of home economics, where employers 

rated their new employees as being deficient in the computation skills. 

All these observations confirm the arguments made in recent years by 

employers that their new entry-level employees are deficient in some basic enabling 

skills. 

Employees’ Opinions of the Importance of Skills 

Employees in the seven program areas differ in their perceptions of the 

importance of all the skill areas for job success. No two groups of employees report 

identical ratings for any skill area. With respect to some of the skills, though, the 

differences in ratings are not too large. 

Table 135: Percentage Distribution across Program Areas of Employees’ Ratings 

of Selected Skills as Important 

Skills 

\Areas 

Agricultural 

Ed. 

Distribu-

tive Ed. 

Health Ed Home 

Economics 

Business Ed. Technical 

Ed. 

Trade & 

Industry 
 N = 13 N= 13 N= 17 N=17 N=10 N = 13 N=47 
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Table 135 (Continued) 

Whole No. 

Oper. 

100% 100% 100% 94.1% 100% 100% 89.4% 

Oper. with 

Fractions 

92.3% 77.0% 94.1% 94.1% 90.0% 22.3% 71.1% 

Decimal 

Oper. 

100% 92.3% 88.3% 76.4% 100% 100% 79.4% 

Measure-

ment 

93% 66.8% 70.6% 30.4% 50.0% 87.9% 68.1% 

General 

Math 

92.3% 92.3% 82.4% 52.9% 100%" 100% 72.3% 

Reading 100% 92.3% 95.1% 83.3% 90.0% 100% 89.4% 

Writing 100% 84.6% 88.3% 64.7% 70.0% 76.9% 65.9% 

Table 135 shows that employees across programs indicated that all the skills 

were essential for successful job performance. Their ratings varied, however, from 

program to program. Whole number operations had the highest ratings, followed by 

reading, fractional operations, decimal operations, general mathematics, writing, and 

measurement. In measurement, 92.3 percent and 87.9 percent of employees in the 

agricultural and technical areas, respectively, rated the skills as being very important. 

Aside from employees in home economics, at least 50 percent of employees in each of 

the other program areas rated measurement as an essential ingredient of effective job 

performance. 

Additional analysis revealed that not all measurement skills are equally 

important to all the program areas. Table 136 shows that, across the program areas, 

employees felt that the use of a rule is the most important measurement skill needed 

for success on their jobs. Employees did not emphasize all the measurement skills 

equally. Length measurement was also perceived to be very important. In all, about 41  
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percent of all the employees indicated that the use of a micrometer was not 

important for job success, while 34.9 percent, 31.8 percent, and 31.3 percent, 

respectively, rated ―measuring angles,‖ ―using geometric figures,‖ and ―working with 

liquid‖ as unimportant. For all other measurement skills, at least 75 percent of the 

employees reported that skills were either very important or moderately important. 

The analysis shows that there was variability in the demand made on 

measurement skills across diverse program areas. All the measurement skills were 

important for success in the areas of agriculture, health occupations, technical 

occupations, trade and industry, and distributive education. Length and weight 

measurements, the use of geometric figures, the use of a micrometer, and angle 

measurement were not perceived as essential for success in areas related to home 

economics. The use of a rule was perceived to be highly important to this area, in 

which 94.1 percent of all the employees rated the skill as very important for job 

success. In the opinions of business employees, geometric measurement, the use of a 

micrometer, working with liquids, and angle measurement were considered 

unimportant for job success. New business employees reported that conversion from 

decimal to percentages and conversion from percentages to fractions were the most 

important for job success. 

Additional analysis revealed that there were significant differences (at the 0.05 

level) in the perceptions of employees on the use of specific skills across the program 

areas. 

Similarly, employers‘ opinions of the significance of each skill area for job 

success vary from program to program. No two groups of employers reported identical 

skills as very important for job success. Furthermore, table 135 shows that there was 
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variability in the demands made on measurement skills across diverse program areas. 

All the measurement skills are important to success in agriculture, health occupations, 

technical occupations, trade and industry, and distributive education. Length and 

weight measurements, the use of geometric figures, the use of a micrometer, and angle 

measurement were not perceived as essential for success in areas related to home 

economics. The use of a rule was perceived to be highly important to this area, where 

94.1 percent of all the employees rated the skill as very important to success on the job. 

In the opinions of business employees, geometric measurement, the use of a 

micrometer, working with liquid, and angle measurement were considered important 

to job success. New business employees reported that conversion from decimals to 

percentages and conversion from percentages to fractions were most important to job 

success. 

Even though there are variations in the perceptions of employees across the 

diverse program areas of the importance and usefulness of the measurement skills, we 

cannot say here that such variations are significantly different. 

Table 136: Percentages of Employees Rating Selected Measurement Skills as 

Important to Job Success 

Skills 

\Areas 

All 

Employ-

ees 

Agri-

cultural 

Distrib. 

Ed.  

Health 

Ed.  

Home 

Econ.  
Bus. Ed.  

Tech 

Ed.  

Trade & 

Ind.  

 N = 130 N= 13 N=13 N=17 N=17 N=l0 N = 13 N =47 

Length 80.0% 92.3% 92.3% 82.4% 47.1% 70% 84.4% 87.2% 

Weight 75.4% 92.3% 76.9% 76.5% 41.2% 60% 100% 78.7% 

Geo-

metry 
68.2% 92.3% 41.2% 76.5% 41.2% 44.4% 92.3% 72.3% 

Decimal 

to % 
73.1% 92.3% 69.2% 94.1% 58.8% 90% 76.9% 66.0% 
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Table 136 (Continued) 

% to 

Fraction 
73.6% 84.6% 66.7% 88.2% . 94.1% 50.0% 92.3% 61.7% 

Reading 

Rule 
83.6% 84.6% 76.9% 88.2% 94.1% 50.0% 92.3% 84.4% 

Micro-

meter 
59.1% 92.3% 66.7% 62.5% 11.8% 30.0% 92.3% 60.9% 

Measur-

ing Liq. 
68.8% 100% 61.5% 100%** 70.6% 30.0% 61.5% 61.7% 

Meas‘ing 

Angles 
65.1% 92.3% 53.9% 64.7% 35.3% 40.0% 84.6% 71.3% 

*A case is missing. 

**Some cases are missing. 

Table 137: Mean Distribution of Employees’ Ratings of Measurement Skills 

Measurement Skills 
__ 

X 

 

X 

Sd 

Measuring lengths 2.25 1.35 

Measuring weights 2.26 1.31 

Working with geometric figures 2.77 2.56 

Changing percents to fractions 2.75 1.23 

Changing decimals to percents 2.72 1.35 

Reading a rule 2.19 1.47 

Reading a micrometer 3.19 1.67 

Working with liquids 2.68 1.60 

Measuring angles 2.89 1.55 

Table 137 shows the mean ratings of all 130 employees across the seven 

program areas of the various measurement skills. Even though the ratings were so 
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close together, it appears that typical employees rated ―reading a rule‖ (2.16) as the 

most important measurement skill. This is followed by ―measuring length,‖ with an 

average rating of 2.25. The lowest rated measurement skills was ―reading a 

micrometer,‖ with an average rating of 3.19. 

Analysis revealed that the differences in perceptions of some of the skills were 

not significant. Employers in occupations related to home economics differ 

significantly in their opinions of the importance of skills in decimal operations, 

measurement, general mathematics, and reading. See tables 67 through 74. Employers 

across the seven program areas rated whole number operations skills as very important 

for job success. This was their major area of agreement. They also agreed on the 

importance of skills in fractional operations and writing. 

Table 138 shows the numbers and percentages of employers‘ ratings of each 

skill as important, moderately important, or unimportant. All the employers rated 

writing skills as the most important, followed by skills in whole number operations, 

reading, and fractional operations. They rated measurement skills as the least 

important to job success. 

Comparing the ratings of employers and employees of the importance of the 

seven skill areas for successful job performance, it was revealed that employers and 

employees agree in nearly all of their ratings. More than 75 percent of each group 

rated each skill as either very important or moderately important. Employees rated 

whole number operations skills as the most important skill area, while employers rated 

these skills as the second most important. They agreed that the least important skills 

were in measurement. 
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Table 138: Contingency Analysis of Employers’ Opinions of the Importance of 

Selected Skills to Job Success 

Rating 

\Skill 

Whole 

Numbers 

Fractions Decimals Measure- 

ment 

General 

Math 

Reading Writing 

Important 72 (96%) 63 (84%) 60 (80%) 44 

(58.7%) 

41 

(54.7%) 

57 (77%) 65 

(86.7%) 
Moderately 

Important 

1 (1.3%) 7 (9.3%) 7 (9.3%) 15 (20%) 23 

(30.7%) 

14 

(18.9%) 

10 

(13.3%) 
Unimportant 2 (2.7%) 5 (6.7%) 8 (10.7%) 16 

(21.3%) 

11 

(14.7%) 

3 (4.1%) - 

Total 75 (100%) 75 (100%) 75 (100%) 75 (100%) 75 (100%) 4* 

(100%) 

75 (100%) 

*A case is missing here. 

Table 139 presents the percentages of employees and employers ratings of the 

importance of skills for job success. Tables 111 through 117 revealed high correlations 

between employees‘ and employers‘ ratings. 

Table 139: Comparative Analysis of Employers’ and Employees’ Opinions of the 

Importance of Selected Skills to Job Success 

Skills % of Employees Rating Skill as 

Important 

% of Employers Rating Skill as 

Important 
 N = 130 N=74 

Whole No. Operations 95.4 97.3 

Operations with Fractions 88.5 93.3 

Decimal Operations 87.6 89.3 

Measurements 65.9 78.7 

General Mathematics 80.0 85.4 

Reading 92.3 95.9 

Writing 75.2 100.0 
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Relationship between Achievement and Perceptions 

Achievement on the Basics Skills Survey was compared with employees‘ 

perceptions of the importance of skills. Tables 140 through 147 reveal our findings. 

The tables appear to show a high correlation between the basic skills scores of 

employees in areas related to agriculture, distributive education, health, and business, 

whereas there appears to be a very weak relationship between the mean scores of 

graduates in the technical area, trade and industry, and home economics. 

Additional analysis revealed that the mean scores of all employees did not 

correlate highly with their perceptions, as rs=0.45. 

Table 140: Relationship between Achievement and Perceptions (All Employees) 

Skills Basic Skill Scores, Employees Mean Ratings of Opinions, 

Employees 
Whole No. Operations 11.1 1.61 

Operations with Fractions 7.3 2.15 

Decimal Operations 8.7 2.19 

Measurement 7.5 2.98 

General Mathematics 7.5 2.50 

Reading 9.0 2.19 

Writing 6.8 2.48 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.45) 
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Table 141: Relationship between Achievement and Perceptions (Agricultural 

Employees) 

Skills Basic Skill Scores, Ag. 

Employees 

Mean Ratings of Ag. 

Employees‘ Opinions 
Whole No. Operations 10.8 1.23 

Operations with Fractions 8.2 2.08 

Decimal Operations 8.8 1.54 

Measurement 8.3 2.15 

General Mathematics 8.5 1.77 

Reading 8.9 1.85 

Writing 8.6 1.85 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.79) 

Table 142: Relationship between Achievement and Perceptions (Distributive 

Employees) 

Skills Basic Skill Scores, Dist. 

Employees 

Mean Ratings of Dist. 

Employees‘ Opinions 
Whole No. Operations 11.1 1.77 

Operations with Fractions 7.5 2.85 

Decimal Operations 8.3 2.15 

Measurement 6.9 3.15 

General Mathematics 6.9 2.54 

Reading 9.6 2.15 

Writing 7.9 2.08 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.08) 
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Table 143: Relationship between Achievement and Perceptions (Health 

Employees) 

Skills Basic Skill Scores, Health 

Employees 

Mean Ratings of Health 

Employees‘ Opinions 
Whole No. Operations 11.2 1.47 

Operations with Fractions 7.4 1.88 

Decimal Operations 8.8 2.00 

Measurements 6.2 2.65 

General Mathematics 7.4 2.06 

Reading 9.4 1.82 

Writing 7.9 1.65 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.80) 

Table 144: Relationship between Achievement and Perceptions (HomeEconomics 

Employees) 

Skills Basic Skill Scores of Home Ec. 

Employees 

Mean Ratings of Home Ec. 

Employees‘ Opinions 
Whole No. Operations 11.1 1.65 

Fraction Operations 7.4 1.77 

Decimal Operations 9.1 2.59 

Measurement 7.8 3.59 ' 

General Mathematics 7.4 3.29 

Reading 8.9 2.29 

Writing 7.8 3.06 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.45) 
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Table 145: Relationship between Achievement and Perceptions (Business 

Education Employees) 

Skills Basic Skill Scores, Bus. 

Employees 

Mean Ratings of Bus. 

Employees‘ Opinions 
Whole No. Operations 11.3 1.40 

Operations with Fractions 8.1 2.40 

Decimal Operations 9.3 1.70 

Measurement 6.3 3.40 

General Mathematics 7.1 2.30 

Reading 9.7 2.00 

Writing 8.7 2.30 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.91) 

Table 146: Relationship between Achievement and Perceptions (Technical 

Employees) 

Skills Basic Skill Scores, Tech. 

Employees 

Mean Ratings of Tech. 

Employees‘ Opinions 
Whole No. Operations 10.8 1.46 

Operations with Fractions 5.6 2.15 

Decimal Operations 7.0 1.69 

Measurement 6.9 2.69 

General Mathematics 6.4 2.08 

Reading 8.9 2.39 

Writing 8.0 2.69 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.19) 
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Table 147: Relationship between Achievement and Perceptions (Trade and 

Industry Employees) 

Skills Basic Skill Scores, T&I 

Employees 

Mean Ratings of T&I 

Employees‘ Opinions 
Whole No. Operations 10.9 1.79 

Operations with Fractions 7.1 2.17 

Decimal Operations 8.7 2.53 

Measurement 7.4 3.04 

General Mathematics 7.3 2.72 

Reading 8.8 2.38 

Writing 8.1 2.79 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.36) 

Table 148: Comparative Analysis of Employers’ and Employees’ Ratings of the 

Importance of Selected Skills to Job Success 

Skills Mean Ratings of Employees‘ 

Opinions 

Mean Ratings of Employers‘ 

Opinions 
 N = 130 N=74 

Whole No. Operations 1.61 1.19 

Operations with Fractions 2.15 1.69 

Decimal Operations 2.19 1.88 

Measurement 2.98 2.41 

General Mathematics 2.50 2.35 

Reading 2.19 2.04 

Writing 2.48 1.59 

Spearman‘s Rank Order Correlation Coefficient (rs = 0.60) 
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Implications of the Study 

The findings of this research will have various implications for federal, state, 

and local policymakers, since vocational programs receive federal funding under the 

Vocational Education Act (VEA). Some of the findings of the research will have 

considerable value to researchers attempting to find solutions to problems of pervasive 

sex segregation in vocational education. 

A number of theories attempt to explain the process of choice, but each rests 

on remarkably little empirical data. The demand for school counselors, government 

subsidies for the training of counselors, and the introduction of counseling into almost 

every manpower program illustrate the widespread assumptions that counseling and 

guidance are key elements of sound occupational preparation and occupational choice. 

All too often, however, counselors appear to be less available to vocational students 

than to others. Counselors appear to be better informed about and more strongly 

oriented towards college preparatory work, and prone to direct minority group 

members towards traditional minority occupations. 

The findings of the research have implications for school counselors in 

focusing on vocational education. Guidance counselors have been less interested in 

vocational students in recent years, showing more interest in college-bound students. 

This work will provide the counselors with adequate information on how best to 

advise and counsel vocational students. Guidance counselors will find this a working 

tool in advising students on which programs to follow, which areas or skills need 

remediation, and which areas should be stressed and emphasized. 
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The implications of this work for students are innumerable. It should help them 

to identify the range, scope, and level of basic academic skills associated with their 

―callings.‖ 

The findings of the research have implications for employers of labor. The 

information gleaned from this study will enable them to further focus on skills that are 

relevant to the jobs needed to run their businesses. The implications for on-the-job 

training are readily discernable. 

The study has implications for planning in general. The work points out that 

planning geared towards identifying the variability between and within variables 

should be directed towards specifics rather than a family of variables. For example, 

there are no significant differences in the perceptions of employees and employers 

across the diverse program areas of the importance of mathematics to job success. But 

in considering the specific skills involved in mathematics, there are significant 

differences in the perceptions of employers and employees across the diverse program 

areas. And these are the essential differences. 

The findings of this study have various implications for policymaking and 

policy decisions: It will throw some light on the basic academic skills required for 

selection of and graduation from vocational programs. 

The work has implications for educators in myriad areas, including (1) 

vocational instructors who are responsible for teaching related basic skills in 

communication and computation, (2) vocational instructors who see a need to 

supplement general courses in language and arithmetic with training in specific skills 

in language and mathematics, (3) specialists charged with teaching job-related skills, 
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and (4) curriculum specialists charged with developing job-related curricula in the 

basic academic skills of reading, writing, and computation. 

This study provides educators with empirical information that can be diffused 

in many ways. Vocational teachers or counselors, for example, can compare their 

perceptions of basic skill needs with those of employers and employees identified in 

this work. Through such comparison they will be able to see the relationship between 

their opinions and the opinions of others. This will enable teachers and counselors to 

better assist students in understanding the basic academic skills pertinent to their 

―callings.‖ 

This study also paves the way for an urgent promotion of diagnostic skills tests 

for vocational students, to be passed for admission into programs or for graduation. 

Using the information provided in this dissertation will lead to a generation of 

more relevant course experiences and exercises for effective mastery of the basic 

academic skills in vocational activities. 

The findings of this work pave the way for vocational teachers to organize 

remedial activities (and experiences) for those students found deficient or wanting in 

any of the basic academic skills. 

This work has implications for program planning and improvement: 

Curriculum builders, administrators, program planners and developers, including 

departmental heads, might be better equipped to create more relevant course 

experiences and exercises. Such a revisionary approach might provide a closer union 

between basic academic skills courses and vocational specialty training. 
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This research will yield payoffs in both information and materials. First, it will 

increase knowledge of some of the basic skills that are associated with success in each 

area of occupational preparation. The results of the investigation will also amount to 

an evaluation of the cognitive success of two-year, half-day, off-site occupational 

programs in New York State. It will thus inform program planners at the state level 

about the present state of basic academic skills in occupational preparation. 

The findings of this research will have implications in two major areas of 

educational programs: (1) planning instruction and (2) administering and organizing 

programs. It can easily be seen how the information disseminated in this study will 

help in reporting student progress, in admissions, in planning remedial work, and for 

graduation. All these are pertinent to successful vocational preparation. 

In conclusion, this study (1) provides information to assist students in making 

wise selections of basic mathematics or English courses in pursuit of their vocational 

goals, (2) provides information that will assist teachers in becoming aware of the 

mathematics/English courses needed by students in their vocational areas, (3) provides 

examples for mathematics/English instructors to use in teaching these related concepts, 

(4) helps facilitate individual student learning, and (5) interrelates the disciplines of 

mathematics and English with vocational education. 

Implications for Secondary Education in Nigeria 

Before discussing the implications of this work for the improvement of 

secondary education in Nigeria, the author would like to discuss the development of 

the formal education system in Nigeria. Early formal educators in Nigeria were 

Christian missionaries. In order to carry out their work of evangelism, it was necessary 

to have a crop of educated people to catechize and to act as interpreters. Later on, 
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European businessmen arrived on the Nigerian historical scene looking for effective 

business transactions with the local people, and local men were trained as clerks and 

interpreters. Still later, a government had to be established to maintain law and order 

and junior civil servants had to be trained and produced. 

From all these developments, we could see that the aims of early formal 

education in Nigeria were to train people in the art of communication and computation, 

giving them the ability to read, write and communicate as well as to carry out 

elementary arithmetic. This mode of training went on for many years before the first 

secondary high school was established.
37

 This has caused problems that persist today. 

Our education was not focused; it is still too general. 

The curriculum was geared for liberal arts—the teaching of the British 

Constitution, British history, geography (especially of Great Britain), scripture, the 

English language, English literature, Latin, and Greek. There were no vocational or 

technical subjects. It was much later that a few technical schools were established and 

not until recently was commercial education given any sort of recognition in the 

curriculum. 

Emphasis on training in classical education continued until Nigerian 

independence in 1960. Our secondary education was a direct transplantation of the 

British grammar school, and it provided education for a small elite group. This elite 

group was not necessarily based on any social stratum, but mainly on the ability of 

students‘ parents to pay the fees charged. The textbooks and other school materials 

were imported, and so were the first teachers. In a situation like this, it is not 

                                                 
37

 The first secondary school in Nigeria was established in 1859 by the Church Missionary Society 

(CMS). It was called the CMS Grammar School. The purpose of the school was to train Christian boys 

and equip them with the education that would fit them as clerks in the commercial houses and later in 

the civil administration. 
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surprising that no attempt was made to adapt the school material to local needs. It has 

been proclaimed ―interim interique‖ that every educational system is a product of the 

economic, social, and political situation of the country of which it is a part. The 

Nigerian educational system had its roots in the colonial era and has grown to meet 

these economic, social, and political challenges. These challenges themselves have 

interacted with and remolded the educational system. 

After our independence in 1960, there was a proliferation of technical and 

vocational institutions all over the country. All efforts were directed towards the 

training of middle-level manpower.
38

 By 1978, there were 101 such institutions, of 

which 100 were operated by the Federal Education Department. These institutions had 

varying levels of intake, course length, and final examinations. Some institutions 

operated different courses on the same premises (and therefore the total number of 

courses is higher than the number of institutions). Total enrollment was 35,160 

students (945 part time). There were 1,799 teachers in the state institutions (19.2 

students per teacher) and 62 teachers in the federal institution (18.2 students per 

teacher). Tables 150 through 152 present some basic facts about vocational and 

technical education across Nigeria. No attention was paid to training in the basic 

academic skills of reading, writing, and mathematics. 

 

 

 

 

 

                                                 
38

 There was an acute shortage of middle-level manpower at the time of independence in 1960. 
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Table 149: Nigerian Institutions Offering Technical-Vocational Training at the 

Secondary School Level and Types of Courses Conducted, by State, 1977–1978 

 Number of Course by Type 

States 
No Institution 

1–2 Years 

Artisan 

3 Years 

Lower Secondary 

3–4 Years 

Upper Secondary 5 

Years 
Full Secondary 

Anambra 4 0 1 3 0 

Bauchi 3 3 0 0 0 

Bendel 10 0 2 2 8 

Benue 4 0 2 1 3 

Borno 14 13 0 1 0 

Cross River 12 0 7 0 5 

Gongola 8 6 0 0 5 

Imo 7 0 4 3 2 

Kaduna 3 0 0 1 2 

Kano 4 0 2 2 0 

Kwara 7 0 4 3 1 

Lagos 1 0 0 0 1 

Niger 3 0 3 0 2 

Ogun 2 0 0 2 0 

Ondo 7 0 0 5 2 

Oyo 4 0 1 3 0 

Pleteau 1 0 0 1 0 

Rivers 4 0 4 4 0 
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Table 149 (Continued) 

Sokoto 2 0 0 0 2 

Total State 

Institutions 
100 22 30 31 29 

Federal 

Institutions 
1 0 0 1 0 

Total Nigerian 

Institutions 
101 22 30 32 29 

Source: Federal Ministry of Education 

Table 150: Numbers of Students and Teachers in Nigerian Institutions Offering 

Technical-Vocational Training at the Secondary School Level, by State, 1977–

1978* 

 Number of Students Number of Teachers Student/Teacher 

Ratio 
States Total Lower Secondary   

Anambra 3,410 774 235 14.5 

Bauchi 132 132 11 12.0 

Bendel 3,888 2,219 223 17.4 

Benue 1,195 132 55 21,7 

Borno 860 650 107 8.0 

Cross River 6,292 3,362 227 27.7 

Gongola 948 300 63 15.0 

Imo 2,766 1,011 114 24.3 

Kaduna 2,196 0 89 24.7 

Kano 2,094 1,205 113 18.5 



211 

 

Table 150 (Continued) 

Kwara 2,766 1,428 73 24.2 

Lagos - - - - 

Niger 770 420 52 14.8 

Ogun 781 0 28 27.9 

Ondo 1,467 0 94 15.6 

Oyo 1,933 471 76 25.4 

Pleteau 434 0 43 10.1 

Rivers 2,724 2,228 154 17.7 

Sokoto 826 0 42 19.7 

Total in all State 

Institutions 

34,482 14,332 1,799 19.2 

In Federal 

Institutions 

1,128
#
 0 62 18.2 

Total in Nigeria 35,610 14,332 1,861 19.1 

Source: Federal Ministry of Education 

* Excluding Lagos State. 

# Includes 945 part-time students as 472 full-time-equivalent students. 

Table 151: Enrollment in Nigerian Secondary-Level Technical-Vocational 

Schools, by Trade, 1977–1978* 

State A B C D E F G H I J K Total 

Anambra 1,129 306 475 609 512 216 45 118 - - - 3,410 

Bauchi - 36 - 84 12 - - - - - - 132 

Bendel 1,477 170 439 193 305 70 34 171 929 100 - 3,888 
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Table 151 (Continued) 

Benue - - - - - - - - - - 1,195 1,195 

Barno - 271 75 435 36 21 - - - - 21 860 

Cross 

River 

961 145 986 201 701 214 - 457 768
#
 40 1,819 6,292 

Gongola - 120 - 180 - - - - 648 - - 948 

Imo 968 112 154 383 120 - 295 452 - 282 - 2,766 

Kaduna - 47 131 57 158 43 - - 1,760 - - 2,196 

Kana - 208 124 332 215 60 - - - - 1,156 2,094 

Kwara 1,428 64 164 44 66 - - - - - - 1,766 

Lagos - - - - - - - - - - - - 

Niger 290 85 87 101 32 - - - - - 175 770 

Ogun - 147 - 317 - - 277 - - 40 - 781 

Ondo - 158 353 89 416 110 59 19 211 37 15 1,467 

Oyo - 40 343 98 253 162 66 500 - - 471 1,933 

Pleteau - 48 172 77 100 37 - - - - - 434 

Rivers 460 265 767 513 225 113 45 - - 336 - 2,724 

Sakata - 82 33 - 80 53 - - 578 - - 826 

Federal - 116 171 168 115 56 - - - - 30 656 

Total 6,713 2,421 4,474 3,880 3,346 1,155 821 1,717 4,894 835 4,882 35,138 

Source: FME Survey 

* Excluding Lagos State 

# Includes 395 WASC General students. 

A = General courses 
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B = Woodworking 

C = Mechanics 

D = Construction 

E = Electrical 

F = Metalworking 

G = Home economics/catering 

H = Commercial 

I = WASC technical 

J = Others 

K = Unspecified 

Implications of the Study for Nigeria 

With all these developments, employers of labor across the country continue to 

complain that their new entry-level employees do not have adequate basic skills in 

communication and computation, skills in reading, writing, and arithmetic. 

A review of current literature on Nigerian education revealed that basic 

academic skills were not taught as integral parts of vocational training. Basics skills 

development was considered general education and not vocational, avocational, or 

technical. 

This research has implications for both technical and vocational education in 

Nigeria. The present methodology is transferable in structure with little modification 

of the content. A longitudinal investigation could be undertaken whereby teachers, 

vocational or technical seniors, employers of labor, and employees are requested to 

report on the skills required for effective and efficient job performance. Basic skills 

tests should be administered to high school seniors in their last month at school to 

determine what skills they have on graduation. The result of this could be useful in 

planning for graduation. 
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Such an investigation could be done at the state level, since educational 

development varies from state to state. Teacher educators should be involved in 

identifying skills and program areas. 

The triangular approach proposed for assessing basic skills needs has 

implications for research efforts in Nigeria.
39

 Far too little is done by way of 

educational research in Nigeria. People‘s opinions are not sought before decisions are 

taken. The general public does not always participate in planning and decision-making. 

The identification of skills associated with success both at school and on the 

job is yet another important area of this study, and it has implications for Nigeria and 

many other developing countries. Identification of the essential skills for job success 

has implications for program planning and program development. 

Nigeria is a budding country. With proper direction and guidance, its wealth 

could be used to bring about vocational and technological development. 

It would also be interesting to find out the relationship between the perceptions 

of employers in Nigeria and those of employers in the U.S. of the skills needed for 

effective and successful job performance in the different program areas. 

Even though this work has focused on the teaching of basics in formal 

institutions, it has been suggested that the teaching of the basics could be facilitated in 

informal settings. Extension agents could incorporate this into discussions with 

farmers. Through learning how to improve their crop yields, the farmers could learn 

other things; through planting they could learn to measure; and through informal 

                                                 
39

 The ‗triangle‘ consists of teachers, employers, and new employees. 
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meetings, farmers could learn to read and write. It is true that such may take some 

time, but when the skills are acquired, they are worth the efforts expended. 

Technical education has been defined in various ways by academicians and 

educators. Each definition points towards the ―aspect of education which leads to the 

acquisition of practical and applied skills as well as basic scientific knowledge‖ 

(National Policy on Education, 1981). Technical education in Nigeria has many aims 

to accomplish. Among these aims are: 

(1) Providing trained manpower in applied science, technology, and commerce, 

particularly at sub-professional grades 

(2) Providing the technical knowledge and vocational skills necessary for 

agricultural, industrial, commercial, and economic development 

(3) Providing a workforce that can apply scientific knowledge to the improvement 

and solution of environmental problems for people‘s use and convenience 

(4) Introducing professional studies in engineering and technology 

(5) Providing training and imparting the necessary skills leading to the production 

of craftsmen 

(6) Enabling our young men and women to have an intelligent understanding of 

the increasing complexity of technology 

As striking as these aims are, achieving them is contingent upon an adequate 

understanding of the three R‘s. Nigeria is moving from an agricultural to an industrial 

economy. People need to disseminate information, read labels, communicate with 
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others on new developments and discoveries, and process information. All these 

require the use of basic academic skills. 

The implications of this study for extension are invaluable. At present in 

Nigeria, there is no adequate communication going on between research centers and 

the extension area. Research centers claim that their only assignment is to do research 

and that the dissemination of their findings lies wholly with extension. Farmers, in 

turn, complain bitterly that research centers do not contribute to agricultural 

improvement. The International Institute of Tropical Agriculture (IITA), a 

multimillion-dollar establishment, with other research centers in Nigeria, claimed on 

many occasions that they had discovered new ways of growing certain crops. But 

going to the farms and looking at the farmers finds them still using the old methods 

used for generations. 

To be sure, the IITA with other research centers have made a lot of inventions, 

but their work is confined to reputable journals and World Bank publications. They do 

not get to the peasant farmer who needs them most. There is no communication 

between the two groups. The farmers are not involved. Their participation has been 

reduced to zero. The unfinished task continues in Nigeria. 

The skills identified in this project are selective and defined within the context 

of this work. It is recognized by the author that the skills herein identified are not the 

only skills of communication and computation, nor are they the only areas of 

vocational preparation that exist. Their use and definitions are subject to individual 

interpretation. 
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Conclusion 

Even though there were differences in the mean scores of seniors across the 

diverse program areas on each skill, it was found that in most cases the specific 

reading, mathematics, and writing skills required for success in each program area do 

not differ significantly from program to program. The results point out that the basic 

academic skills needed for effective job performance across the diverse program areas 

are fairly identical. People should be able to read, write, and do elementary 

mathematics so as to be able to cope with what goes on in the world of work. Nearly 

all the employers and new employees in each program area see a need for mastery of 

basic academic skills for effective job performance. 

The higher you go in the aggregate of specific skills into a family of skills, the 

less variability you observe in the demands of such skills across program areas. For 

example, there were variations in the perceptions of employees and employers of the 

importance of some specific skills for success on the job. Nevertheless, when the 

specific skills were regrouped into families of skills, there appeared to be no 

significant differences in the perceptions of employers and employees. This 

investigation was carried even further by conducting ANOVA to determine the 

variability in the perceptions of employees and employers on the use of language arts 

and mathematics for job success. On both we found no significant differences at the 

0.05 level. 

All these findings have implications for policy and program planning. Most 

planners tend to consider global factors and look for variations. In most cases there 

tend to be no significant variations. 
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Recommendations and Implications for Future Research 

As global as this research may look, it is a beginning point for further research. 

The study does not claim to have spanned all the problem areas of basic academic 

skills and vocational activities in New York State, but rather the author hopes it serves 

as an eye-opener for further research in the various areas. A replication of this research 

in other modes of vocational preparation is hereby encouraged.
40

 

This study has identified the basic academic skills that are associated with 

success both at school and on the job, in various areas that are required for success. 

Such investigation requires a completely different sampling procedure. 

There is yet another area of investigation. The identification of the basic skills 

possessed by juniors in two-year, off-site vocational programs is an important area of 

investigation. Earlier research has shown that students tend to forget those skills that 

are not directly relevant to their ―callings.‖ Are the basic academic skills possessed by 

sophomores in their last month greater or lesser than are those possessed by seniors in 

their last month at school? This calls for a longitudinal investigation. 

Taking a participatory approach to this investigation is yet another area in need 

of further research. Often only teachers, curriculum planners and developers, and 

policy analysts are involved in identifying skills to be taught. This research has, 

however, made use of the actual people involved in the practice and execution of the 

skills, the employees and the employers. Their survey responses enabled us to identify 

their needs, their wants, and their likes. People should be involved in identifying their 

                                                 
40

 There are three major sources of secondary occupational education in New York: (1) comprehensive 

occupational/technical schools, (2) home (i.e., academic) high schools, and (3) Boards of Cooperative 

Extension Services (BOCES). 



219 

 

problems rather than having ideas forced on them. Research should be done in this 

area. 

The findings of this research have been limited by the design. Sub-skills rather 

than specific skills were analyzed. The approach looked general. A lot of information 

might have been lost through that process. Similar research should be carried out using 

specific basic academic skills. A qualitative rather than a quantitative approach for 

carrying out this research is called for. 

Education becomes boring when irrelevancies are forced on people. Many drop 

out of programs because of this—not because of lack of knowledge to cope with the 

mastery of essential skills pertinent to their ―callings‖ but because of the introduction 

of irrelevant but not usable ideas and concepts. The specific skills needed for success 

in the diverse program areas should be researched and taught to students. 

Even though this study has identified basic academic skills that are associated 

with success both at school and on the job, the investigator refrains from 

recommending a drastic change in our mode of instruction or in the curriculum. A 

drastic change will be very expensive. However, a gradual incorporation of the ideas 

and information gleaned from this work will go a long way towards improving our 

teaching and program planning techniques. 

The consistency of basic academic skills demanded by each occupation, that is 

the fit between the program that is preparing students and the jobs that are out there 

for the students, is yet another area worthy of investigation. It is the feeling of many 

people that the academic demands of any program of occupational education are by far 

higher than the academic demands of the occupations themselves, or that the demands 

of school are greater than the demands of work. The present investigation suggests 
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otherwise. Even though the graduates performed very well on the 1981 Basic Skills 

Survey, their employers complained bitterly about the skills of their new entry-level 

workers (the 1981 high school graduates). Maybe what employees need in order to be 

successful is more than the so-called basic academic skills. Further research is hereby 

solicited to determine other essentials for success at school and on the job. 

This research has implications for both developing and developed nations of 

the world. The participatory approach used in this study is an important area of study. 

Participatory democracy is a budding area of educational literature. Its approach turns 

over a new leaf for carrying out research. This research could be considered an 

investigation of ―needs assessment.‖ Employees and employers were asked which 

skills they use and which ones they need for successful job performance. The study 

involved the people concerned and takes into consideration their perceived needs. 

A replication of this study in other settings is hereby called for. A word of 

caution is indeed necessary here. Merely transferring the methods and design to 

developing countries will not be adequate. The approach to use varies from country to 

country depending on the level of technological development of each country. 

The particular approach adopted in this work will help resolve some of the 

unmet problems concerning the dissemination of information and research findings in 

developing countries. This study has implications for agricultural extension and 

research centers. 

My home country, Nigeria, like many other developing countries in the world, 

needs to focus on basic skills (including basic academic skills) that are essential and 

needed for success both at school and in the world of work. This focus should replace 

the traditional universal primary education that has lost its concentration on mass 
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literacy. There is a need for research to identify the essential basic skills associated 

with success in a developing economy. As it is now, Universal Primary Education 

(UPE) is geared towards preparation for secondary education and not for a preparation 

for the world of work. 

The idea of basic skills management for effective performance is universal, not 

for just the basic academic skills, but rather for all the essential and enabling skills that 

are associated with success at school and at work. There is a need for all youth and 

adults alike to be proficient in communication, computation, and to be able to read and 

write with understanding. The basic skills are essential for survival in this complex 

world. 

Every country of the world should embark on a vigorous and aggressive 

pursuit of basic education for all its citizenry. There should be a set target for the 

attainment of mass literacy. This is essential for development. 
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