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ABSTRACT 

This study determined the need for remedial basic math programs in 
the agriculture departments of Montana's community colleges to develop 
those mathematical competencies that are necessary for the successful 
completion of required agricultural courses. Data for the study were 
gathered through the use of a mailed questionnaire sent to the 
agriculture department heads of the three community colleges in Montana 
which offer agriculture programs. Basic math skill tests were sent to 
60 Montana vocational agriculture teachers and administered by them to a 
population of 406 senior vocational agriculture students within their 
programs. Information from the returned questionnaires and tests was 
recorded, analyzed, and tabulated by the researcher. 

Based on the results of this study, it was concluded that there is 
a need for remedial basic math programs in the agriculture departments 
of Montana's community colleges. The majority of students who plan to 
enter a community college and enroll in an agriculture program are in 
need of basic math skills remediation. Most of those students had test 
scores in the "low" range, had only two years of high school math and 
had GPA's of 2.1 to 3.0. 
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CHAPTER I 

THE PROBLEM AND ITS SETTING 

Much is written and even more has been spoken about the 

relationships between "vocationaP and "academic1' skill acquisition at 

the secondary school level (Long, 1973). As noted by Greenan (1983) in 

an article published in the June, 1979 issue of the Federal Register, 

"both academic and vocational programs should complement and further one 

another in producing persons who are prepared to function responsibly in 

a working world." Research indicates that basic skills are vital to 

employability and occupational competence due to the fact that they can 

be applied to a broad range of occupations and Jobs. Therefore, it is 

imperative that students develop an adequate understanding of basic 

skills during their years of education, so they will later be able to 

function productively in the working world. 

Vocational teachers are continuously confronted with the need to 

help students understand the importance of their subjects in different 

areas of application (Long, 1973). One of these important areas of 

application is basic math. The problem becomes even more complicated 

because each vocational specialty area seems to require its own set of 

basic math skills. One of these vocational specialty areas is the 

agriculture area. Due to the fact that many students are completing 

their secondary vocational agriculture education without an adequate 

understanding of basic math skills, the problem has been carried over 

into the community college agriculture programs. 
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Research In recent years has shown an increasing number of students 

are entering the community college lacking basic mathematical skills. 

Due to the open door policy of the community college, many students 

enroll who are less than adequately prepared in the basic skills 

(Poorman and Fleckenstein, 1978). Montana's community colleges are no 

exception to this open door policy, which indicates that an increasing 

number of those students lacking a working knowledge of basic skills are 

enrolling in Montana's community colleges as well as community colleges 

in other states. 

The ability to use mathematics appears to be one such basic skill 

that students are lacking. This "lack of basic math skills" has been 

the cause of a number of problems within some of the academic 

departments in Montana's community colleges because different academic 

departments require students majoring in a particular area to take many 

courses which involve specific skills in the math area. For example, 

agriculture departments require students working toward a degree in 

agriculture to complete many courses — both agricultural and 

nonagricultural — which demand that students have an understanding of 

basic math in order to successfully complete the courses. Some examples 

of these courses include genetics, animal nutrition, economics, 

chemistry, and statistics. 

An effort is needed to identify those basic math skills which are 

necessary for the successful completion of agriculture programs in 

Montana's community colleges and to try and pinpoint what basic math 

skills are most commonly lacking among seniors in Montana's vocational 

agriculture programs. 
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Statement of the Problem 

The purpose of this study was to determine the need for remedial 

basic math programs in the Agricultural departments of Montana's 

community colleges to develop those mathematical competencies that are 

necessary for the successful completion of required agricultural 

courses. 

Specific Objectives 

The specific objectives of this research were as follows: 

1) To determine the basic mathematical skills needed to 

successfully complete Montana's community college agriculture 

programs. 

2) To determine the remedial math programs available to students 

participating in Montana's Community College agriculture 

programs. 

3) To determine the basic math skill levels of students enrolled 

in advanced secondary vocational agricultural classes. 

Need for the Study 

The acquisition of basic skills has become an Important educational 

topic in recent years. Too many students are passing through our 

educational system without adequate preparation in basic skills. Basic 

mathematics seems to be one of the more prevalent areas in which 

students are lacking. This lack of basic math skills is evident in the 

"vocational" as well as the "academic" areas of education. This problem 
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is not confined solely to secondary education, but is being carried over 

into post-secondary programs by students who graduate from secondary 

programs without becoming adequately prepared to cope with basic math 

skills. 

Research data show an increasing number of students are in fact 

entering community colleges without having sufficient math skills for 

successful completion of the programs. A number of those students are 

enrolling in the agriculture programs offered by three of Montana's 

community colleges. Many of the courses that these agriculture 

students are required to take call for a working knowledge of basic math 

skills in order to be successful. For example, students need an 

understanding of basic math skills in order to balance a ration in an 

animal nutrition course, to solve a problem in an economics or a 

genetics course, or to calculate stocking rates in a range management 

course. Students also need an understanding of basic math skills in 

order to manipulate a formula in chemistry, or work out problems in 

calculus or statistics. A study by Greenan <1983) shows that 

mathematics is highly generalizable across programs in secondary 

agriculture. It would seem that this concept would follow into the post¬ 

secondary agriculture programs as well and lend support to the idea that 

a student needs to be able to apply basic mathematics concepts across a 

wide variety of math-related agriculture courses. 

Many problems arise when students enrolled in required math-related 

agriculture courses lack adequate basic math skills and therefore are 

unable to apply these skills when needed. In many cases, instructors 

have to slow down the pace of their class in order to keep the slower 
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students aligned with the rest of the class. This causes frustration, 

not only for the instructor and the students who are lacking the math 

skills, but for the students in class who already understand how to do 

the problems yet have to sit and listen to the same things being 

repeated time after time. In too many cases, the students who lack the 

necessary basic math skills become frustrated and either fail the course 

or drop out completely. Before that point is reached, the students 

having the difficulties with the basic math need to be identified and 

enrolled in remedial math programs that will teach them the competencies 

necessary for success in these math-related agriculture classes. 

Different studies have been conducted to determine which basic math 

skills are more important than others within different secondary 

vocational areas. One such study determined that vocational teachers 

are able to identify which basic math skills are necessary for the 

successful completion of their programs and which basic math skills are 

in need of remediation. It was also found that vocational teachers are 

able to pinpoint the math skill deficiencies in students entering the 

vocational programs. However, these teachers are not always available 

to the students who choose to enter vocational education programs, thus 

making the students informationally disadvantaged. That is, the math 

teachers or counselors helping the students do not always know which 

basic math skills are important for the student to acquire in order to 

be successful in the vocational education program. Thus, it is vitally 

important that vocational education teachers, math teachers, and 

counselors begin to communicate in order to be of better assistance to 

their students. Studies have helped to identify which basic math skills 
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are important in the area of secondary vocational agriculture education; 

however, the researcher found no study which actually tested vocational 

agriculture students to determine whether or not they had a working 

knowledge of the necessary basic math skills. Nor was any study found 

which identified those basic math skills which are necessary to the 

successful completion of agriculture programs within community colleges. 

The researcher feels that a study, which would help to identify both 

those skills necessary for success in post-secondary agriculture 

programs and those students who are lacking them, would benefit both 

students and instructors involved in agriculture programs by enabling 

them to pinpoint and solve problems before they reach the classroom. 

Definitions 

1) Basic math skills — Those mathematical competencies that include 

numeration, addition, subtraction, multiplication, division, fractions, 

decimals, ratio and proportion, percent, problem solving, and very 

elementary algebraic concepts. 
! 
! 

2) Community college — A public, two-year, post-secondary school of 

education. 

3) Math-related agricultural courses -- Those agricultural courses that 

deal with math problems within their course content. 

4) Epat-gecondary agricultural programs — Those programs in 

post-secondary schools that offer courses in agriculture production, 

agriculture business, or agriculture education. 
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5) Remedial math programs — Any course or sequence of courses designed 

for students who lack some basic arithmetic and very basic algebraic 

skills. 

LiroUaUfing 

This study was limited to Montana vocational agriculture students 

who were seniors and who were to graduate from high school during May, 

1986. 

Assumptions 

The underlying assumptions of this study were: 

1) that basic math skills are fundamental to the successful 
! 

completion of required agricultural classes. 

2) that an increasing number of students lacking basic math skills 

are entering Montana's community colleges. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

Information was gathered through individual research conducted by 

the author as well as through a computer search conducted by the Montana 

State University Library. Studies have been conducted to determine 

which basic math skills are necessary for the successful completion of 
i 

secondary vocational education. Another study was conducted to 

determine which basic math skills are generalizable across programs in 

secondary vocational agriculture. Still other studies have been 

conducted which suggest that basic math skill remediation is needed 

within community colleges. All of these studies reveal the importance 

of basic math skills in both secondary vocational agriculture and within 

community colleges. However, research which ties agriculture programs 

to community colleges is virtually nonexistent. 

Basic Math Skills within Secondary Vo-Ag Programs 

Much has been written and even more has been spoken about the 

relationships between "vocational" and "academic" skill acquisition at 

the secondary level (Long, 1973). As found by Greenan (1983), both 

academic and vocational programs should complement and further one 

another in producing persons who are prepared to function responsibly in 

the working world. 

Vocational teachers are often confronted with the need to help 

their students see the importance of their subjects in relation to other 
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areas of application (Long, 1973). One of these important 

relationships is between secondary vocational agriculture education and 

basic math skills. Greenan (1983) suggested that basic math skills are 

highly generalizable across secondary agriculture programs and suggests 

that students need to be able to apply basic math skills to a number of 

different courses offered within agriculture programs. 

It has also been noted that present-day education can be improved 

more by the systematic selection of what is taught rather than by 

improving the teaching method itself. According to a recent newspaper 

article ("Study Blames," 1987), the latest study on the nation's math 

problems places the blame squarely on the curriculum in United States 

schools which, it contends, "lacks focus, challenge and vitality," and 

needlessly repeats concepts year after year without building on them. 

The study points out that because the curriculum keeps revisiting 

concepts year after year without adding anything new to them, United 

States students are far behind students from Japan and Hong Kong where 

math curriculums are much more challenging and much less repetitious. 

Content is so vital to any instructional program that emphasis upon 

curriculum is crucial (Poorman and Fleckenstein, 1978). In fact, recent 

history shows us that there is an increasing need for cooperation 

between vocational teachers, who are aware of the needed basic math 

skills, and the math teachers who teach the skills (Long, 1973). 

No literature can be cited which denies the critical relationship 

between vocational education and basic general education (Long, 1973). 

In a study conducted by Long and Herr (1973), 260 vocational education 

teachers in Pennsylvania were asked to identify which of 66 basic math 
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skills were essential to success and which skills were in need of 

remediation for their specialty areas. Long and Herr found that 

vocational teachers know which basic mathematics skills are necessary 

for success in their programs. These teachers are also able to pinpoint 

exact basic math skill deficiencies in the students entering their 

vocational programs. The problem is that these teachers are not always 

available to the students who choose to enter vocational education 

programs, thus making the students informationally disadvantaged. That 

is, the math teachers or counselors helping the students do not always 

know which basic mathematical skills are important for the student to 

acquire in order to be successful in the vocational education program. 

Thus, it is vitally Important that vocational education teachers, math 

teachers, and counselors begin to communicate in order to be of better 

assistance to their students. 

Basic Math Skills within CommunltvCoILegeg 

History shows us that when the public community colleges were 

founded, they were designed to be a replica of the first two years of a 

senior institution (Lederman, 1977). Mathematics departments generally 

offer courses in only the upper levels, such as algebra, calculus, and 

trigonometry. With the addition of vocational programs, the need for 

special mathematical skills arose. Many of these skills involved the 

application of basic arithmetic concepts. 

Due to the open door policy of the community college, many students 

enroll who are less than adequately prepared in the basic skills areas, 
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one of which is the basic math area (Poorraan and Fleckenstein, 1978). 

These students have a wide range of abilities, goals, and interests. 

There seems to be a vast number of reasons for this increase in the 

number of students possessing this deficiency. For one, there appears 

to be an increasing number of high school graduates entering college 

that do not have the prerequisite skills to perform adequately in 

college-level courses. Many have not completed two years of high school 

algebra, and many of those who have passed with only minimal grades. 

Also, adults returning to college after a lengthy absence are needing 

refresher courses in mathematics to rebuild the skills they have either 

forgotten or never learned in the first place (Lederman, 1977). 

Finally, there are also many students entering community colleges today 

that are considered to be non-tradltlonal students, meaning that they 

have not had the family, school, and social background that values 

academic success and its associated skills. They have simply not been 

exposed to those experiences that develop and reinforce academic success 

(Hartsough, 1983-84). 

Community college educators are struggling to provide courses in 

mathematics to accommodate this current student population with its vast 

range of abilities. Much research has been conducted concerning the 

applicability of current math courses to this new student population. 

The research has shown that there is dissatisfaction with the 

mathematics that is being offered by the community colleges of today. 

The students who are lacking basic math skills and are entering the 

community college today fail to see the benefits to be gained by 

learning those skills. Thus, the need still exists for a good basic 
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mathematics course that requires the students to learn the basic skills 

and one which presents math concepts in such a way that they are 

interesting and useful to the student (Lederman, 1977). Basic 

mathematics skills have been found to be important for success not only 

in education and employment, but in daily living as well. Educators 

must find a way to point out this important fact to their students. 

Lederman (1977) states that educators believe that all community 

colleges should offer at least one year of basic math that involves 

practical applications. Due to this belief, two philosophies have 

risen. One emphasizes the mastery of skills; the other, the importance 

of critical and analytic thinking and understanding. The tendency is 

for basic mathematics courses to combine both ideas in such a way that 

the use of mathematics and its logic and meaning are stressed and 

memorization of formulae and theory are no longer required. 

Students must learn when and how to apply knowledge they have 

acquired to subsequent courses. They need to know what technique to 

apply and when to apply it. Simply memorizing a formula or technique is 

no longer enough; the students should be exposed to familiar problems in 

new settings so they can gain experience by applying skills in different 

situations. In fact, one goal of remedial mathematics is to not only 

prepare the students for further studies in mathematics, but to prepare 

them for entry Into technical, vocational, or business programs (Ajose, 

1978). Research suggests that basic math skills are critical, not only 

to employability and occupational competence, but to success in daily 

1iving as wel1. 
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Future Goals for Basic Math Programs 

One goal of the remedial math program must be to set an appropriate 

pace for presentation of the material. The pace should not be so slow 

that students fail to develop sufficient competence to function in the 

regular curriculum, yet it should not be so fast that the students 

become frustrated and fail CHudspeth, 1981). 

One very important ingredient in a remedial math program is a close 

student-teacher relationship. The basic math instructor must be very 

sensitive to the needs of students. This instructor must remember that 

a vast majority of the students in the remedial math program are 

failure oriented; many others have been away from school long enough to 

have lost confidence in their abilities (Brown, 1975). It is vital that 

these instructors possess the following traits: patience, understanding, 

and receptiveness, along with the ability to be realistic about the 

skills of their students. If these characteristics are found in the 

instructor of the remedial math program, then this should help to insure 

the success of the program. 

Remedial math programs within community colleges must also reflect 

the basic math skill needs of all other programs offered by each 

individual community college. The only way for this to be accomplished 

is for remedial math program personnel to stay in constant communication 

with the rest of the community college faculty. The program must be 

constantly evaluated and upgraded to meet the needs of all community 

college departments. 
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Although many community colleges have invested much time, money, 

and energy In developing basic math skills programs, to date there have 

been no effective evaluations of these programs. Without some form of 

follow-up evaluation, community colleges have no way to determine 

whether or not their programs have been successful. To be accountable 

to both students and the funding sources, college administrators and 

faculties should evaluate their remedial math programs to identify the 

most cost-effective and efficient teaching and testing techniques 

(Hartsough, 1983-84). 

Consluaiong 

In a 1983 publication by the College Entrance Examination Board, 

the following was noted: 

all people need some knowledge of mathematics to function 
in today/s society. Mathematics is the indispensable 
language of science and technology, as well as business and 
finance. All people therefore, need some fluency in this language 
if they are to contribute to and fare well in our contemporary 
world. 

The need for an adequate, working knowledge of basic mathematics skills 

begins with elementary education, is continued on into secondary and 

post-secondary education, and is maintained through occupations and 

daily living. One needs to continually adapt basic math skills to 

different situations. In order to accomplish this, one needs to develop 

a good, strong foundation of basic math skills in elementary school 

which can be continually built upon throughout further education, 

employment, and dally living. 
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CHAPTER III 

METHODOLOGY 

This study is descriptive in nature. The researcher determined 

the need for remedial basic math programs in the agriculture departments 

offered by three of Montana's community colleges. The Independent 

variable of this study was the results on the math tests. The dependent 

variable was the determined need for basic math skills. 

PbPUlfltiQn 

The population for this study was determined with the aid of 

Montana vocational agriculture teachers. A letter was sent to each of 

Montana's 79 vocational agriculture teachers on February 27, 1986, 

requesting the completion of an enclosed, self-addressed, stamped post 

card which asked them to identify the number of seniors enrolled in 

their programs at that time and whether or not they would be willing to 

participate in this study by administering a basic math test to those 

seniors (Appendix A). A follow-up letter was sent to nonrespondents on 

March 13, 1986 (Appendix B). This resulted in 66 of the 79 (84%) post 

cards being returned; sixty (91%) of the 66 returned post cards were 

marked yes and 6 (9%) were marked with a no. A total population of 406 

students was identified from the 60 Montana vocational agriculture 

teachers who responded positively. 
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The total population was later divided into two equal groups; one 

group was allowed to use a hand calculator on the test and the other 

group was not allowed to use a hand calculator on the test. The 

researcher divided the students into groups by numbering each of the 60 

schools and randomly drawing the numbers into two groups of 30, while at 

the same time keeping the number of seniors in each group equal. Each 

group of 30 schools ultimately consisted of 203 seniors. 

lQatrumgii.t.llDgglqn 

A questionnaire was designed which asked respondents to rate a list 

of basic math skills which the respondents felt are necessary to the 

successful completion of agriculture programs offered by their 

individual community colleges (Appendix C). The respondents were asked 

to rate each of 61 basic math skills on a scale of one to three; one 

being not important and three being very important. The list of skills 

was adapted from a slmiliar study conducted by Long and Herr in 1973. 

A basic skills math test, which incorporated the basic math skills 

designated as most important by the questionnaire, was then designed by 

the researcher. The test consisted of 35 problems which were divided 

into five sections depending on the type of basic math skill used in the 

problem (Appendix D). 

All of the work done on both the questionnaire and the basic skills 

math test was done under the supervision of the researcher's major 

advisor 
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Collection of Data 

The researcher examined the catalogs from the community colleges in 

Montana and identified three as offering agriculture programs. These 

included Dawson Community College, Flathead Valley Community College, 

and Miles Community College. Each of the three schools was contacted by 

phone and asked to identify the heads of their agriculture departments. 

They were: Mr. Tom Ree of Dawson Community College, Dr. Larry Sonstelie 

of Flathead Valley Community College, and Mr. Ed Mayberry of Miles 

Community College. A cover letter, asking them to complete and return 

the enclosed questionnaire, was sent to each of these individuals on 

February 25, 1986 (Appendix E). All three completed and returned the 

questionnaires. 

The researcher then designed a test which incorporated the basic 

math skills identified as being necessary to the successful completion 

of agriculture programs (Appendix F). The test was administered to six 

senior vocational agriculture students who were not involved in the 

study and to 15 community college agriculture students to determine the 

clarity of the problems and questions as well as the average amount of 

time it required to complete the test. Revisions were made in 

accordance with suggestions offered by these students. Based on the 

comments from these students and, after interviewing two agriculture 

teachers and two remedial math teachers (Appendix G), the decision was 

made to allow one-half of the students involved in the study to use 

calculators and to not allow the other half to use calculators. 
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Test packets were mailed out to 60 schools on May 2, 1986. The 

packets contained the basic math skills tests, test instructions for 

students and instructors (Appendix H), and a cover letter which 

explained the study and informed instructors whether or not their 

students would be allowed to use a calculator (Appendix I). Two hundred 

three students from 30 schools were allowed to use calculators and 203 

students from the other 30 schools were not allowed to use calculators. 

One hundred sixty-three (80.3\) of the 203 tests sent to students in the 

first group were completed and returned from 24 (80%) of the 30 schools 

in that group. One hundred twenty-three (60.6%) of the 203 tests sent 

to students from the second group were completed and returned from 21 

(70%) of the 30 schools in that group. 

Analysis of Data 

The results of the returned tests were categorized into two groups: 

those from students allowed to use a calculator and those from students 

not allowed to use a calculator. The tests from each group were 

analyzed and scored by the researcher. The test scores were divided 

into three ranges: "high" range — 90% and above, "average" range — 75% 

through 89%, and "low" range — 74% and below. These ranges were 

compiled after reviewing results from similiar tests and surveys. It is 

felt that every student, in order to proclaim proficiency in basic math 

skills, should be able to successfully complete more than 75% of the 

test (Lederman, 1977). On the basis of this information, students who 

received a score of less than 75% on the test were considered by the 

researcher to be in need of a basic math skills program. 
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The results were tabulated, summarized, and entered into a 

notebook. All of the calculations were done by the researcher with only 

the aid of a hand calculator. 
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CHAPTER IV 

RESULTS AND ANALYSIS 

The results of this study are presented in five sections, as 

follows: <1) questionnaire results, <2> data within individual 

problem sets, (3) data grouped by problem sets, (4) data grouped by 

range of test scores, and (5) availability of basic math skills 

programs. 

Quest lonn^lre..Resulls 

Table 1. Importance of Basic Math Skills (N = 61). 

 Basic Math Skills  
Not Very 

Community College Important Important Important 
No. % No. % No. % 

Dawson C. College 17 27.9 11 18.0 33 54.1 
Flathead Valley C. College 1 1.6 7 11.5 53 86.9 
Miles C. College* 13 21.6 34 56.8 13 21.6 

#No response to one basic math skill. 

The agriculture department heads from Dawson Community College and 

Flathead Valley Community College identified a majority of basic math 

skills as being very important: 33 (54.1%) and 53 <86.9%) out of 61, 

respectively. The agriculture department head from Miles Community 

College identified a majority of 34 (56.8%) out of 60 basic math skills 

as being important. 
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PaU, wUhiii-In^llvidMai. PrQblCT gets 

The researcher grouped the problems on the math test into the 

following problem sets: set 1: problems 1 through 5 involve the use of 

whole numbers; set 2: problems 6 through 14 involve the use of decimals 

and percents; set 3: problems 15 through 22 involve the use of 

fractions; set 4: problems 23 through 28 involve the use of ratios and 

basic algebra; and set 5: problems 29 through 35 involve the use of 

temperature conversion, rounding, averaging, and geometry. The data in 

Tables 2 through 6 pertain to individual problems within each problem 

set. Corresponding problems are listed below each table. The number N 

which pertains to the students who were allowed the use of a calculator 

should be 163 and the number N which pertains to the students who were 

not allowed the use of a calculator should be 123; however N for each 

problem is different due to the fact that some students chose not to 

attempt some problems. 

Each senior vocational agriculture student in those schools that 

agreed to participate was asked to respond to a total of 35 problems. 

The students who were allowed to use hand calculators and those who were 

asked to complete the problems without the use of the calculator were 

given as much time as they felt they needed to complete the problems. 

The instructions were read to the students by the teacher. 
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Table 2. Student Response to Mathematical Problems Focusing on Whole 
Numbers With and Without the Use of a Calculator. 

Student Response 

Problem With Calculator Without Calculator 
Number Correct Incorrect Correct Incorrect 

N No. % No. % N No. % No. % 

1. 161 151 93.8 10 6.2 122 98 80.3 24 19.7 
2. 163 158 96.9 5 3.1 123 103 83.7 20 16.3 
3. 162 152 93.8 10 6.2 123 111 90.2 12 9.8 
4. 163 156 95.7 7 4.3 123 106 86.2 17 13.8 
5. 162 153 94.4 9 5.6 122 112 91.8 10 8.2 

Table 2 reports data for the following problems: 

1) You want to buy a section of land valued at $2,000/acre. How much 
will you have to pay? (There are 640 acres/section.) 

2) A rancher buys 58 cows for $450.00 each. How much does he spend? 

3) A rancher spent $6,000.00 for 75 tons of alfalfa hay. What was the 
price per ton? 

4) Subtract: 7,080 
■ 21598 

5) A rancher wants to build a mile of fence. He wants to place steel 
posts every 16 feet. How many steel posts will he need to buy? 
(You can disregard braces.) 

The data in Table 2 indicate that the most frequently correct 

problem with the use of a calculator was problem number 2 and the most 

frequently missed problems were problem numbers 1 and 3. The most 

frequently correct problem without the use of a calculator was problem 

number 5 and the most frequently incorrect problem was problem number 1. 

One hundred fifty-eight (96.9%) of 163 students answered problem number 

2 correctly with the use of a calculator. Ten (6.2%) of 161 students 
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answered problem number 1 incorrectly with the use of a calculator and 

10 (6.2%) of 162 students answered problem number 3 Incorrectly with the 

use of a calculator. One hundred twelve (91.8%) of 122 students 

answered problem number 5 correctly without the use of a calculator and 

24 (19.7%) of 122 students answered problem number 1 Incorrectly without 

the use of a calculator. 

Table 3. Student Response to Mathematical Problems Focusing on Decimals 
and Percents With and Without the Use of a Calculator. 

Student Response 

Problem With Calculator Without Calculate 
Number Correct Incorrect Correct Incorrect 

N No. % No. % N No. % No. % 

1. 161 143 88.8 18 11.2 122 95 77.9 27 22.1 
2. 159 123 77.4 36 22.6 122 82 67.2 40 32.8 
3. 158 135 85.4 23 14.6 120 89 74.2 31 25.8 
4. 136 105 77.2 31 22.8 110 63 57.3 47 42.7 
5. 159 141 88.7 18 11.3 120 98 81.7 22 18.3 
6. 154 99 64.3 55 35.7 112 63 56.2 49 43.8 
7. 137 79 57.7 58 42.3 101 38 37.6 63 62.4 
8. 139 122 87.8 17 12.2 105 90 85.7 15 14.3 
9. 158 153 96.8 5 3.2 121 116 95.9 5 4.1 

Table 3 reports data on the following problems: 

1) A rancher sells 3 steer calves weighing: 450#, 375#, and 425#. He 
gets .68/lb. How much money does he receive? 

2) Your checkbook balance Is $578.00 on April 1. During the month you 
write checks for $275.00, $36.78, $21.08, $78.76, and $46.91. What 
is your balance on April 30? (By the way, it will cost you .15 for 
each check.) • 

3) You are a tractor salesman and sell a used tractor for $15,000. 
Your conmission is 15% of the selling price. How much did you get? 

Nine (9) is 60% of what number? 4) 
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5) A pair of boots is marked $125.00. There is a sale of 20% off on 
a)1 boots. How much do the boots cost? 

6) If a rancher culls 15 of his 50 cows, what percent of the 50 cows 
does he have left? 

7) If a rancher has 13 open cows out of a herd of 150 cows, what Is 
the pregnancy rate of his herd? 

8) You want to grind one ton of feed. You want this feed to be 50% 
barley, 25% oats, and 10% alfalfa hay. How many pounds of each 
feed wi11 you need? 

9) Change 91% to a decimal. 

The data in Table 3 show that more students answered problem number 

9 correctly and problem number 7 Incorrectly, both with and without the 

use of a calculator. One hundred fifty-three (96.8%) of 158 students 

answered problem number 9 correctly and 58 ✓<42.3%> of 137 students 

answered problem number 7 incorrectly with the use of a calculator. One 

hundred sixteen (95.9%) of 121 students answered problem number 9 

correctly and 63 (62.4%) of 101 students answered problem number 7 

incorrectly without the use of a calculator. 

The information In Table 4 reveals that the majority of students 

who used calculators answered problem number 6 correctly and the 

majority of students who did not use calculators answered problem number 

2 correctly. The majority of students answered problem number 1 

incorrectly—both with and without the use of calculators. Ninety-nine 

(70.7%) of the 140 students who used calculators answered problem number 

6 correctly and 76 (71.0%) of the 107 students who did not use 

calculators answered problem number 2 correctly. One hundred one 

(80.8%) of the 125 students who used calculators and 79 (82.3%) of the 
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96 students who did not use calculators answered problem number 1 

Incorrectly. 

Table 4. Student Response to Mathematical Problems Focusing on 
Fractions With and Without the Use of a Calculator. 

Student Response 

Problem With Calculator Without Calculator 
Number Correct Incorrect Correct Incorrect 

N No. % No. % N No. % No. % 

1. 125 24 19.2 101 80.8 96 17 17.7 79 82.3 
2. 141 93 66.0 48 34.0 107 76 71.0 31 29.0 
3. 138 96 70.0 42 30.0 102 69 67.6 33 32.4 
4. 134 51 38.1 83 61.9 89 40 44.9 49 55.1 
5. 140 87 62.1 53 37.9 100 62 62.0 38 38.0 
6. 140 99 70.7 41 29.3 97 68 70.1 29 29.9 
7. 131 65 49.6 66 50.4 99 56 56.6 43 43.4 
8. 143 56 39.2 87 60.8 98 24 24.5 74 75.5 

Table 4 reports data on the following problems: 

1) Change 6 3/8 to a percent 

2) Subtract 2 3/8 from 5 2/3 

3) 9/10 -r* 3/5 

4) 6 1/4x5 3/8 

5) 7 2/3 - 5/6 

6) 58 - 7 5/9 

7) A farmer sells apples. One day he sells the following amounts: 
6 1/3 #, 5/8 #, 26 3/4 #, and 5 1/2 #. How many lbs. of apples 
did he sell that day? 

You own 196 acres and you want to sell 2/3 of It. How many acres 
will you have left after the sale? 

8) 
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Table 5. Student Response to Math Problems Focusing on Ratios and Basic 
Algebra With and Without the Use of a Calculator. 

Student Response 

Pr ob 1 em  With. Cal cu.UtQr   Without-GalCMlatgn 
Number Correct Incorrect Correct Incorrsct 

N No. % No % N No. % No. % 

1. 155 115 74.2 40 25.8 118 72 61.0 46 39.0 
2. 145 126 86.9 19 13.1 106 73 68.9 33 31.1 
3. 150 146 97.3 4 2.7 113 100 88.5 13 11.5 
4. 153 130 85.0 23 15.0 107 84 78.5 23 21.5 
5. 150 138 92.0 12 8.0 112 109 97.3 3 2.7 
6. 141 127 90.1 14 9.9 110 94 85.5 16 14.5 

Table 5 reports data for 1 the following problems: 

1) If a farmer can plant 7 acres in 2 hours , how many acres can he 
plant in 17 hours? 

2) Interest = (PrinclpleXRateXTime) 

What is the interest on $5,000, 2.5 year, 18% loan? 

3) Solve for xs 14x = 266 

4) A truck is driven 260 miles in 4 hours. How many hours will it 
take to drive 455 miles? 

5) Given x = 5 and y = 29: What does xy = ? 

6) n_ 5_ 
60 = 50 What does n = ? 

The information in Table 5 indicates that more students answered 

problem number 3 correctly with the use of a calculator and more 

students answered problem number 5 correctly without the use of a 

calculator. More students answered problem number 1 incorrectly—both 

with and without the use of a calculator. One hundred forty-six (97.3%) 

of the 150 students who used a calculator answered problem number 3 
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correctly; 109 (97.3%) of the 112 students who did not use calculators 

answered problem number 5 correctly. Forty (25.8%) of the 155 students 

who used calculators and 46 (39.0%) of the 72 students who did not use 

calculators answered problem number 1 Incorrectly. 

Table 6. Student Response to Math Problems Focusing on Temperature 
Conversion, Rounding, Averages, and Geometry With and Without 
the Use of a Calculator. 

Student Response 

Problem With Calculator Without Calculator 
Number Correct Incorrect Correct Incorrect 

N No. % No. % N No. % No. % 

1. 156 138 88.5 18 11.5 117 100 85.5 17 14.5 
2. 101 71 70.3 30 29.7 83 42 50.6 41 49.4 
3. 150 140 93.3 10 6.7 104 86 82.7 18 17.3 
4. 131 79 60.3 52 39.7 96 43 44.8 53 55.2 
5. 127 85 66.9 42 33.1 90 54 60.0 36 40.0 
6. 123 75 61.0 48 39.0 79 38 48.1 41 51.9 
7. 132 103 78.0 29 22.0 99 64 64.6 35 35.4 

Table 6 reports data for the following problems: 

1) Round 6.1384 to the nearest hundredth. 

2) °F = 9/5 <°C) + 32 and cC = 5/9 <°F - 32) 

Convert 45 ^C to 6F. 

3) A rancher has 5 calves which weigh the following: 450#, 535#, 
385#, 415#, and 540#. What is the average weight? 

Formulas for problems 4 through 7 below: 

Area of a triangle = l/2(bh) Area of a square = s* 

Area of a circle =irr* Circumference = 2-rrr 

4) What is the floor area of a circular grain bln whose diameter is 30 
feet? 
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5) What Is the circumference of that same floor? 

6) A rancher wishes to build a barn that encompasses 841 square feet. 
What will be the length of each side? 

7) A farmer wants to construct the triangular garden shown below. 
What is the area of the garden? 

The data in Table 6 indicate that the majority of students who used 

a calculator answered problem number 3 correctly. The majority of 

students who did not use a calculator answered problem number 1 

correctly. The majority of students—both with and without the use of a 

calculator—answered problem number 4 Incorrectly. One hundred forty 

(93.3%) of the 150 students who used calculators answered problem number 

3 correctly. One hundred (85.5%) of the 117 students who did not use 

calculators answered problem number 1 correctly. Fifty-two (39.7%) of 

the 131 students who used calculators and 53 (55.2%) of the 96 students 

who did not use calculators answered problem number 4 incorrectly. 

Data grouped by. Problem-Sats 

The data in Tables 7 through 9 have been grouped according to the 

problem sets Indicated earlier. 

The information in Table 7 reveals that a majority of problems 

which were answered correctly—both with and without the use of 

calculators— were from the whole number problem set. The majority of 

problems which were answered Incorrectly—both with and without the use 

of calculators—were from the fraction problem set. Seven hundred 

seventy (94.9%) of the 811 problems which were calculated with the use 

of a calculator and 530 (86.5%) of the 613 problems which were 
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calculated without the use of a calculator were from the whole number 

problem set and were calculated correctly. Five hundred twenty-one 

(47.7%) of the 1092 problems which were calculated with the use of 

calculators and 376 (47.7%) of the 788 problems which were calculated 

without the use of calculators were from the fraction problem set and 

were calculated incorrectly. 

Table 7. Summary of Student Response to Math Problem Sets With and 
Without the Use of a Calculator. 

Student Response 

Problem With Calculator Without Calculator 
Set Correct Incorrect Correct Incorrect 

N No. % No. % N No. % No. % 

1. 811 770 94.9 41 5.1 613 530 86.5 83 13.5 
4. 894 782 87.5 112 12.5 666 532 80.0 134 20.0 
2. 1361 1100 80.8 261 19.2 1033 734 71.1 299 28.9 
5. 920 691 75.1 229 24.9 668 427 63.9 241 36.1 
3. 1092 571 52.3 521 47.7 788 412 52.3 376 47.7 

The data in Table 8 reveal that the majority of problems which were 

answered correctly were from the whole number problem set. The 

majority of problems which were answered incorrectly were from the 

fraction problem set. The results were the same for all groups no 

matter what the size of the school or whether or not the students were 

allowed to use a calculator. 
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Table 8. Student Response to Math Problem Sets Based on School Size 
With and Without the Use of a Calculator. 

Student Response 

School With Calculator Without Calculator 
Size Correct Incorrect Correct Incorrect 

N# No. % No. % N No. % No. % 

1-200 
1. 595 567 95.3 28 4.7 355 307 86.5 48 13.5 
2. 1071 798 74.5 273 25.5 639 425 66.5 214 33.5 
3. 952 420 44.1 532 55.9 568 239 42.1 329 57.9 
4. 714 585 81.9 129 18.1 426 298 70.0 128 30.0 
5. 833 511 12.3 322 7.7 497 244 9.8 253 10.2 

201-500 
1. 220 203 92.3 17 7.7 135 117 86.7 18 13.3 
2. 396 297 75.0 99 25.0 243 177 72.8 66 27.2 
3. 352 151 42.9 201 57.1 216 104 48.1 112 51.9 
4. 264 193 73.1 71 26.9 162 121 74.7 41 25.3 
5. 308 182 59.1 126 40.9 189 95 50.3 94 49.7 

501 + 
1. 0 0 0.0 0 0.0 125 108 86.4 17 13.6 
2. 0 0 0.0 0 0.0 225 138 61.3 87 38.7 
3. 0 0 0.0 0 0.0 200 70 35.0 130 65.0 
4. 0 0 0.0 0 0.0 150 105 70.0 45 30.0 
5. 0 0 0.0 0 0.0 175 76 43.4 99 56.6 

* N different due to different number of problems in each problem set 
and different number of students within each school size group. 

Data Grouped bv Range of Test Scores 

The information in Tables 9 through 12 has been divided into two 

main groups; group 1 contains information from the 123 students who were 

not allowed to use a calculator, and group 2 contains information from 

the 163 students who were allowed to use a calculator. Each main group 

was then subdivided into three smaller groups depending on the range of 
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student test scores: "high" range — scores ranging from 90% to 100%, 

"average" range — scores ranging from 75% to 89%, and "low" range — 

scores ranging from 1% to 74%. 

Table 9. The Relationship of Number of Years of High School Math to 
Range of Math Test Scores With and Without the Use of the 
Calculator. 

Years of High School Math  
1 2 3 4 

N No. % No. % No. % No. % 

Croup-l 
High 4 0 0.0 0 0.0 1 0.8 3 2.4 
Average 37 0 0.0 8 6.5 12 9.9 17 13.8 
Low 

Total 
_£2 

123 
1 0.8 41 33.3 24 19.5 16 13.0 

QrouP. 2 
High 24 0 0.0 1 0.6 6 3.7 17 10.6 
Average 39 0 0.0 8 5.0 17 10.6 14 8.7 
Low 

Total 161* 
0 0.0 38 23.6 29 18.0 31 19.2 

#Two students failed to Indicate years of high school math. 

The information in Table 9 Indicates that In group 1 the majority 

of students whose test scores were in the "high" and "average" ranges 

completed four years of high school math; the majority of students whose 

test scores were in the "low" range completed two years of high school 

math. The majority of students in group 2 whose test scores were in the 

"high" range completed four years of high school math; the majority of 

students whose test scores were in the "average" range completed three 

years of high school math; and the majority of students whose test 

scores were in the "low" range completed two years of high school math. 
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Three <2.4%) of the students In group 1 completed four years of high 

school math and had test scores in the "high" range; 17 (13.8%) 

completed four years of high school math and had test scores in the 

"average" range; and 41 (33.3%) completed two years of high school math 

and had test scores in the "low" range. Seventeen (10.6%) of the 

students in group 2 completed four years of high school math and had 

test scores in the "high" range; 17 (10.6%) completed three years of 

high school math and had test scores in the "average" range; and 38 

<23.6%) completed two years of high school math and had test scores in 

the "low" range. 

Table 10. The Relationship of GPA to Range of Math Test Scores With and 
Without the Use of a Calculator. 

 Grade Point Average  
0-1.0 1.1-2.0 2.1-3.0 3.1-4.0 

N No. % No. % No. % No. % 

CrouR-i 
High 3 0 0.0 0 0.0 0 0.0 3 3.0 
Average 28 0 0.0 0 0.0 13 13.1 15 15.2 
Low 

Total 
££ 
99* 

1 1.0 12 12.1 44 44.4 11 11.1 

Group 2 
High 26 0 0.0 1 0.6 10 6.7 15 10.0 
Average 35 0 0.0 2 1.3 25 16.7 8 5.3 
Low 

Total 
_S2 
150* 

0 0.0 24 16.0 52 34.7 13 8.7 

#Grade point averages were not available for 24 students in group 1 and 
13 students in group 2. 

The information in Table 10 shows that in group 1, a majority of 

students with test scores in the "high" and "average" ranges had GPA's 
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of 3.1 to 4.0 and a majority of students with test scores In the "low" 

range had GPA's of 2.1 to 3.0. In group 2, a majority of students with 

test scores In the "high" range had GPA 's of 3.1 to 4.0 and a majority 

of students with test scores in the "average" and "low" ranges had GPA/s 

of 2.1 to 3.0. Three (3.0%) of the students In group 1 had test scores 

in the "high" range and GPA's of 3.1 to 4.0; 15 (15.2%) had test scores 

In the "average" range and GPA7s of 3.1 to 4.0; and 44 (44.4%) had test 

scores In the "low" range and GPA7s of 2.1 to 3.0. Fifteen (10.0%) of 

the students in group 2 had test scores In the "high" range and GPA7s of 

3.1 to 4.0; 25 (16.7%) had test scores In the "average" range and GPA7s 

of 2.1 to 3.0; and 52 (34.7%) had test scores In the "low" range and 

GPA's of 2.1 to 3.0. 

The data In Table 11 Indicate that the majority of students In both 

group 1 and group 2 had four years of vocational agriculture 

participation, with the largest group being males with test scores in 

the "low" range. The majority of students In group 1 had four years of 

vocational agriculture participation; four (3.3%) were males with test 

scores in the "high" range; 22 (18.0%) were males with test scores in 

the "average" range; seven (5.8%) were females with test scores in the 

“average" range; 42 (34.5%) were males with test scores in the low 

range? and six (4.9%) were females with test scores in the "low" range. 

The majority of students in group 2 had four years of vocational 

agriculture participation; 18 (11.3%) were males with test scores in 

the "high" range; one (0.6%) was a female with a test score in the 

"high" range? 24 (15.0%) were males with test scores in the "average" 

range; 4 (2.4%) were females with test scores in the "average" range? 61 
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(38.1%) were males with test scores In the "low" range; and 8 (5.0%) 

were females with test scores in the "low" range. 

Table 11. The Relationship of the Range of Math Test Scores With and 
Without the Use of a Calculator to Sex of Students and the 
Number of Years of Vocational Agriculture Participation. 

N 

Years of Vocational Agriculture Participation  
1 2 i  3  4 

No. % No. % No. % No. % 

Group-l 
High(Male) 4 0 0.0 0 0.0 0 0.0 4 3.3 
High(Female) 0 0 0.0 0 0.0 0 0.0 0 0.0 
Average(Male) 27 1 0.8 0 0.0 4 3.3 22 18.0 
Aver age( Female) 9 1 0.8 0 0.0 1 0.8 7 5.8 
Low(Male) 71 6 4.9 8 6.6 15 12.3 42 34.5 
Low( Female) _11 1 0 .8 1 0 .8 3 2.4 6 4.9 

Total 122* 

Group 2 
High(Male) 24 0 0.0 4 2.4 2 1.3 18 11.3 
High (Female) 2 1 0.6 0 0.0 0 0.0 1 0.6 
Average(Male) 31 2 1.3 0 0.0 5 3.1 24 15.0 
Average (Female) 8 1 0.6 0 0.0 3 1.9 4 2.4 
Low(Male) 82 3 1.9 8 5.0 10 6.3 61 38.1 
Low( Female) .12 ' 2 1 .3 0 0 .0 3 1.9 8 5.0 

Total 160* 

#0ne student from group 1 and 3 students from group 2 failed to reveal 
years of vocational agriculture. 

The data in Table 12 indicate that the majority of students in group 

1, 94 (79%) of the 119 students, indicated they planned to attend a 

post-secondary school; 50 (42%) indicated plans for enrolling in an 

agriculture program and 44 (37%) indicated plans for not enrolling in an 

agriculture program. The majority of students in group 1 were the 16 

(32%) of those 50 students who planned to enroll in an agriculture 
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program, had test scores in the "low" range, and Indicated plans to 

attend a 4-year school. Twenty-five <21%> of the 119 students in group 

1 did not Indicate plans for attending post-secondary school. The 

majority of students in group 2, 128 (79.5%) of the 161 students, 

indicated they planned to attend a post-secondary school; 58 (36%) 

indicated plans for enrolling in an agriculture program and 70 (43.5%) 

Indicated plans for not enrolling in an agriculture program. The 

majority of students in group 2 were the 17 (24.3%) of those 70 students 

who Indicated plans for not enrolling In an agriculture progam, had test 

scores In the "high" range, and planned to attend a 4-year school. 

Thirty-three (20.5%) of the 161 students In group 2 did not Indicate 

plans for attending post-secondary school. 
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Table 12. The Relationship of Range of Math Test Scores With and Without 
the Use of a Calculator to Additional Education Plans. 

 Plans to Attend Post-Secondarv School  
Yes No 

Tvoe of School 
Vo-Tech C.Col 4-Yr. Other 

N No. % No. % No. % No. % N % 

Group 1 0 25 21.0 
Ao Yes 
High 2 0 0.0 1 2.0 1 2.0 0 0.0 
Average 16 1 2.0 6 12.0 9 18.0 0 0.0 
Low 22 11 22.0 5 10.0 16 32.0 0 0.0 

Subtotal 50 (42.0%) 

Aq No 
High 3 0 0.0 0 0.0 3 6.8 0 0.0 
Average 15 5 11.4 0 0.0 10 22.7 0 0.0 
Low 22 5 11.4 6 13.6 9 20.5 6 13.6 

Subtotal 44 (37.0%) 
(Total N = 119#) 

flTPUP Z 33 20.5 
AflJf.es 
High 5 1 1.7 2 3.4 2 3.4 0 0.0 
Average 16 3 5.2 7 12.1 5 8.6 1 1.7 
Low 22 13 22.5 15 25.9 7 12.1 2 3.4 

Subtotal 58 (36.0%) 

Afl No 
High 19 1 1.4 1 1.4 17 24.3 0 0.0 
Average 14 3 4.3 0 0.0 11 15.7 0 0.0 
Low 22 16 22.9 9 12.9 12 17.1 0 0.0 

Subtotal 70 (43.5%) 
(Total N = 161#) 

#Four students from group 1 and two students from group 2 did not 
Indicate any post-secondary educational plans. 
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Availability of Basic.Math Skills Programs 

Data In Table 13 show that all three community colleges In Montana 

which offer agriculture programs have basic math skill programs 

available to students. 

Table 13. Availability of Basic Math Skill Programs Within Three 
Community Colleges in Montana. (N = 3) 

Community College Yes No 

Dawson Community College 1 0 
Flathead Valley Community College 1 0 
Miles Community College 1 0 
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CHAPTER V 

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

The conclusions, implications, and recommendations 

presented in this chapter are organized and presented as 

they pertain to the objectives of this study. 

Conclusions 

Based on the analysis of the data, it was concluded 

that: 

1) A number of basic math skills were identified as 

being necessary to the successful completion of agriculture 

programs offered by three Montana community colleges. The 

most important of these skills are as follows: whole 

numbers, decimals and percents, fractions, ratio and 

proportion, basic algebra, temperature conversion, rounding 

and averaging numbers, and basic geometry. 

2) Each of the three community colleges in Montana 

which offer agriculture programs have basic math skills 

programs available to students. Dawson Community College 

has a math lab and a College Arithmetic course, Flathead 

Valley Community College offers a course entitled 

Personalized Mathematics, and Miles Community College offers 

a course entitled Pre-Algebra Math. All of these courses 
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address the basic math skills which were identified as being 

necessary to the successful completion of agriculture 

programs in Montana community colleges. 

3) The use of a calculator had an impact on the number 

of problems answered incorrectly? on the average, students 

who used a calculator answered fewer problems incorrectly 

than students that did not use a calculator. A majority of 

problems in the problem sets involving whole numbers, 

decimals and percents, basic algebra, rounding and averaging 

numbers were answered correctly both with and without the 

use of a calculator; however, the percentages of students 

who used a calculator were on the average ten percent 

higher. The problem set with the largest percentage of 

problems answered incorrectly involved the use of fractions. 

The majority of individual problems answered 

1ncorrect1y--both with and without the use of a 

calculator—involved story problems: multiplying with whole 

numbers, finding a percentage rate, solving proportions, and 

finding the area of a circle. The individual problems which 

were answered incorrectly depending on using or not using a 

calculator were as follows: the majority of problems 

answered incorrectly with a calculator i nvo1ved 

multiplication of fractions; the majority of problems 

answered incorrectly without the use of a calculator 

involved changing fractions to percents. 
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School size had no evident effects on the number of 

problems answered correctly or incorrectly. The number of 

years of high school math and GPA did seem to have an impact 

on range of math test scores. The majority of students with 

test scores in the "low" range had only two years of high 

school math and had GPA/s of 2.1 to 3.0, while the majority 

of students with test scores in the "high" range had four 

years of high school math and had GPA's of 3.1 to 4.0. 

The majority of students—both male and female—had 

test scores in the "low" range and had participated In four 

years of vocational agriculture programs. 

An overall majority of students planned to go to a 

post-secondary school and a slight majority of these planned 

to enroll in an agriculture program. The majority of 

students who planned to go to a Vo-Tech school had test 

scores in the "low" range and planned to enroll in an 

agriculture program. The majority of students who planned 

to go to a community college had test scores in the "low" 

range and planned to enroll in an agriculture program. The 

majority of students who planned to go to a four-year school 

had test scores in the "low" range and did not plan to 

enroll in an agriculture program. 
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Impl1 cat Ions 

The following implications are offered as a result of 

this study: 

1) It is implied that many students use the calculator 

as a "crutch" to aid in solving math problems and without a 

calculator they are unable to solve more problems, thus 

resulting in lower test scores. 

2) It is implied that students need to be able to 

adapt different types of math skills to different 

situations. 

3) It is implied that there is a need for an overall 

remediation of basic math skills among students planning to 

enroll in post-secondary agriculture programs in Montana. 

4) It is Implied that basic math skills should be 

reinforced in other courses as well as in math courses. 

RgcQmmgndat lQng...fQr-.PrQflranL.ImprQvenignlt 

As a result of this study, the following 

recommendations are offered: 

1) All students entering agriculture programs in 

Montana community colleges should be given basic math skills 

placement tests and should be required to enroll in basic 

math programs if their scores are less than 74%. 
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2) Prerequisites of basic math courses should be added 

to the requirements for math-related agriculture courses. 

3) Instructors from both community college agriculture 

programs and secondary vocational agriculture programs 

should maintain constant communication in order to compare 

which basic math skills are necessary for success within 

each area. 

4) Math teachers, vocational agriculture teachers, and 

counselors need to work together to determine which basic 

math skills are necessary for success in agriculture 

programs and if those needs are being met by math programs. 

5) Students should be taught how to reason and answer 

math problems without using the calculator as a crutch. 

RggpmmgndatIons..for,.Further Study 

The results of the data presented indicate the 

following recommendations for further study: 

1) Research should be conducted to determine the 

relationship between reading ability and the ability to 

solve story problems in math. 

2) A study should be conducted to determine whether 

the number of years of math a student takes has more of an 

impact on his/her basic math skills than the content of the 

math courses taken 
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Summary 

The data in this study show the need for basic math 

skills for the successful completion of agriculture programs 

offered by three community colleges in Montana. The 

information can be reviewed by both secondary vocational 

agriculture teachers and post-secondary agriculture teachers 

to determine which of those necessary basic math skills are 

in need of remediation. The information should also help to 

show that the basic math programs are available and should 

be required of students in need of remediation. 
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LETTER TO MONTANA VOCATIONAL 

AGRICULTURE TEACHERS 
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Montana State University 
Bozeman, Montana 59717 

Department of Agricultural and Industrial Education 
College of Agriculture 

February 20, 1986 

Dear Montana Vocational Agriculture Teacher, 

You are invited to participate in a study being conducted as part 
of my graduate program. The purpose of the study is to determine 
if there is a need for a remedial mathmatics training program in 
our community college agriculture programs. 

It has been shown that many students are entering college today 
with a lack of basic math skills, and I would like to determine 
to what extent the problem exists in the agriculture programs in 
Montana. 

You, as a high school vocational agriculture teacher , work 
closest to those students who are planning to enter an 
agriculture program at a post-secondary school. For this reason, 
I am asking your help in administering a test to all seniors 
currently enrolled in your vocational agriculture program. 

Would you be willing to administer a test to your senior students 
sometime during April? We feel that the results of this test 
will benefit not only our college agriculture programs, but our 
high school programs as well. 

Please take a couple of minutes to fill out the enclosed post 
card and return it to me by March 7, 1986. If you are willing to 
participate , the tests and instructions will be sent to you by 
mid April 1986. Of course, the results of the tests will be 
strictly confident and anonymous. 

Your cooperation will be greatly appreciated and I want to thank 
you for your time. 

Sincerely, 

Carol A. Hilliafd 
Graduate Student 

Douglas D. Bishop 
Committee Chairman 

Enclosure 

Telephone (406) 994-3201 
Amberson. Poletls. Bfuwelheida. Roltcr. Whaalley 

(406) 994-3691 
Bishop. Sh«lham«f 1 
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I am willing to participate YES 

NO 

I have #  seniors enrolled in my 
program. 

Name 

High School     
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APPENDIX B 

FOLLOW-UP LETTER TO MONTANA VOCATIONAL 

AGRICULTURE TEACHERS 
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Montana State University 
Bozeman, Montana 59717 

Department of Agricultural and Industrial Education 
College of Agriculture . 

March 13, 1986 

Dear Montana High School Vo-Ag Teachers, 

Approximately two weeks ago you were sent a 
letter inviting you to participate in a study 
pertaining to basic math skills in the 
agriculture field. As of to^ay, v^e have not 
yet received your reply. 

We are particularly concerned that the letter 
may have been misplaced or lost in the 
mail. 

We would appreciate your return of the 
self addressed post card which was enclosed 
with the letter. Any questions about the 
study should be directed to'Carol Hilliard 
(406)-587-8971. 

Thank you for your immediate attention. 

Sincerely, 

Carol A. Hilliard 
graduate Student 

Douglas Bishop 
pommittee Chairman 

Telephone (406) 994-3201 
Amberson, Polellt. BruweihekJe, Reiter. Wheatley 

(406) 994-3691 
Bishop. Shelhamsf 
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APPENDIX C 

QUESTIONNAIRE 
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QUESTIONNAIRE 

BASIC MATH SKILLS 

Please rate the following basic math skills as to their importance 
in your agriculture programs. Please use the following scale: 

1 Not Important 
2 Important 
3 Very Important 

123 Multiplication, whole numbers 
1 2 3 Division, whole numbers 
123 Addition, whole numbers 
123 Subtraction, whole numbers 
123 Reading, writing decimals 
123 Addition of decimals 
123 Subtraction of decimals 
123 Multiplication of decimals 
123 Division of decimals 
123 Rounding off decimals 
123 Multiplying whole numbers and decimals by 10, 100, etc 
123 Dividing whole numbers and decimals by 10, 100, etc 
123 Decimal equivalents 
1 2 3 Changing decimals to percents 
123 Changing percents to decimals 
123 Meaning of percentage 
1 2 3 Finding percent of a number 
1 2 3 Finding what percent one number is of another 
123 Finding a number when a percent of it is known 
123 Changing percents to common fractions 
1 2 3 Changing common fractions to percents 
1 2 3 Changing decimals to common fractions 
123 Changing common fractions to decimals 
1 2 3 Addition, fractions 
123 Subtraction, fractions 
1 2 3 Multiplication, fractions 
1 2 3 Division, fractions 
1 2 3 Reducing fractions to lowest terms 
123 Comparing fractions 
1 2 3 Finding a number when a fractional part of it is known 
123 Improper fraction, mixed numbers 
123 Addition, mixed numbers 
123 Subtraction, mixed numbers 
1 2 3 Multiplication, mixed numbers 
1 2 3 Division, mixed numbers 
123 Reducing mixed numbers to simplest form 
1 2 3 Finding what part one number is of another 
1 2 3 Reading large numbers 
1 2 3 Rounding numbers 
1 2 3 Ratio and proportion 
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1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

Averages 
Squaring a number 
Area of a square 
Area of a rectangle 
Area of a triangle 
Area of a parallelogram 
Area of a trapezoid 
Area of a circle 
Area of a circle using A = r 
Circumference of a circle using C = d = 2 r 
Using pi 
Volume of a rectangular solid 
Volume of a cube 
Volume of a cylinder 
Measuring angles 
Finding length of unknown side of right triangle 
Simple algebraic equation with one unknown 
Liquid measure 
Reading a rule 
Micrometer reading 
Temperature conversion 
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APPENDIX D 

BASIC MATH SKILLS TEST 
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BASIC MATH SKILLS TEST 

Number  

MATHEMATICS IN AGRICULTURE 

1. Please circle the correct choices for the following items: 
Male Female 

2. How many years you have been Involved with Vo-Ag. 1 234 
3. Do you plan to attend a post-secondary school? Yes No 
4. If yes, what type of school? a. Vo-Tech 

b. Community or Jr. College 
c. 4-year of University 
d. Other, specify  

5. How many years of high school math have you had: 12 3 4 

BASIC MATH SKILLS TEST 
Please work the problems on another sheet of paper and place only your 
answers on the test paper. 

 1. You want to buy a section of land valued at $2,000/acre. How 
much will you have to pay? (There are 640 acres/section) 

 2. A rancher buys 58 cows for $450 each. How much does he spend? 

 3. A rancher spent $6,000 for 75 tons of alfalfa hay. What was the 
price per ton? 

 4. Subtract: 7,080 
- 2.598 

 5. A rancher wants to build a mile of fence. He wants to place 
steel every 16 feet. How many steel posts will he need to buy? (You 
can disregard braces.) (There are 5,280 feet in one mile.) 

 6. A rancher sells 3 steer calves weighing: 450#, 375#, and 425#. 
He gets .68/lb. How much money does he receive? 

 7. Your checkbook balance is $578.00 on April 1. During the month 
you write checks for $275.00, $36.78, $21.08, $78.76, and $46.91. What 
is your balance on April 30? (By the way, it will cost you .15 for each 
check) 

 8. You are a tractor salesman and sell a used tractor for $15,000. 
Your commission is 15% of the selling price. How much did you get? 

 9. Nine (9) is 60% of what number? 
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 10. A pair of boots is marked $125.00. There Is a sale of 20% off on 
all boots. How much do the boots cost? 

 11. If a rancher culls 15 of his 50 cows, what percent of the 50 cows 
does he have left? 

 12. If a rancher has 13 open cows out of a herd of 150 cows, what is 
the pregnancy rate of his herd? 

 13. You want to grind one ton of feed. You want this feed to be 15% 
corn, 50% barley, 25% oats, and 10% alfalfa hay. How many pounds of 
each feed will you need? (There are 2,000 lbs. In 1 ton) 

 14. Change 91% to a decimal 

 15. Change 6 3/8 to a percent 

 16. Subtract 2 3/8 from 5 2/3 

 17. 9/10 -r- 3/5 

 18. 6 1/4x5 3/8 

 19. 7 2/3-5/6 

 20. 58 - 7 5/9 

 21. A farmer sells apples. One day he sells the following amounts: 
6 1/3#, 5/8#, 26 3/4#, and 5 1/2#. How many lbs. of apples did he 
sell that day? 

 22. You own 196 acres and you want to sell 2/3 of it. How many acres 
will you have left after the*sale? 

 23. If a farmer can plant 7 acres in 2 hours, how many acres can he 
plant In 17 hours? 

 24. Interest = (PrinclpleXRateXTirae) 
What is the interest on $5,000, 2,5 year, 18% loan? 

 25. Solve for x: 14x = 266 

 26. A truck Is driven 260 miles in 4 hours, how many hours will it 
take to drive 455 miles? 

 27. Given x = 5 and y = 29: What does xy = ? 

 28. a 5 What does n = ? 
60 50 

 29. Round 6.1384 to the nearest hundredth. 
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 30. °F = 9/5 <°C) + 32 and °C = 5/9 <°F - 32) 
Convert 45 °C to °F. 

 31. A rancher has 5 calves which weigh the following: 450#, 535#, 
385#, 415#, and 540#. What Is the average weight? 

Formulas for problems 32 - 35. 
Area of a triangle = l/2(bh) Area of a square = 3* 
Area of a circle =tfrA Circumference of a circle = 2rrr 

 32. What is the floor area of a circular grain bln whose diameter Is 
30 feet? 

 33. What is the circumference of that same floor? 

 34. A rancher wishes to build a barn that encompasses 841 square 
feet. What will be the length of each side? 

 35. A rancher wants to construct the triangular garden shown below. 
What is the area of this garden? 

c?/ 
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APPENDIX E 

LETTER TO MONTANA COMMUNITY COLLEGE 

AGRICULTURE DEPARTMENT HEADS 
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February 20, 1986 

Tom Ree, Department Head 
Dawson Community College 
Box 421 
Glendive, Montana 59330 

Dear Tom, 

You are one of a select few being invited to participate in a 
study being conducted to determine the need for a basic math 
skills program in Montana's Community College Agriculture 
departments. 

I am currently a graduate student at Montana State University 
and have a great interest in both the basic math and 
agricultural areas. 

Since it has been shown that many students are entering college 
with a lack of basic skills, my purpose is to determine the 
extent which the problem exists in Montana's Community College 
Agriculture departments. x 

As an expert in the area, would you please have a cup of coffee 
on me and take five minutes or so to fill out the enclosed 
questionnaire? The results of the questionnaires will be used 
to find or develop a test that will be administered to all 
those seniors currently enrolled in Montana High School 
Vocational Agriculture Programs. 

Please return the questionnaire to me by March 7, 1986. Your 
cooperation will be greatly appreciated and I want to thank you 
for your time. 

Sincerely, 

Carol A.Hilliard 
Graduate Student 

Douglas D. Bishop 
Committee Chairman 

Enclosure 
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RESULTS OF QUESTIONNAIRE 
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RESULTS OF QUESTIONNAIRE 

Problems involving the use of the following 
basic math skills were found to be: 

MogLIlDPST-tflUt 
whole numbers 
decimals 
percents 
fractions 
mixed numbers 
ratio and proportions 
averages 
basic algebra 

important Not Important. 
reading large numbers None 
rounding numbers 
squaring a number 
improper fractions 
squaring a number 
basic geometry 
liquid measure 
micrometer reading 
temperature conversion 

#An average of the ratings on the three questionnaires was used to find 
an overall rating for each basic math skill. 



64 

APPENDIX G 
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RESULTS OF PERSONAL INTERVIEWS 

Dohrmann. Plane. Director of Learning Center, Dawson Community 
College. "If you're concerned about the answer — use a calculator. 
If you're concerned about the process — don't use a calculator." 

Latham. Lvnn. Wyoming vocational agriculture teacher. "The 
calculator is a tool that should be used because it is used in the real 
world". 

McAllister. Kay. ABC math instructor at Montana State University. 
"The calculator is a tool and adults (students) should be allowed to 

use it". 

Ree. Tom. Agriculture department head, Dawson Community 
College. "Students should be able to solve problems without using 
calculators". 
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TEST INSTRUCTIONS FOR STUDENTS 

1. DO NOT put your name on the test. 

2. Please fill out all of the Information at the top of your test. 

3. Put only your answers on the test papers. 

4. You may have 45 minutes to complete the test. 

INSTRUCTIONS FOR TEACHERS 

1. Teachers, if you wish to have test results for your seniors, please 
put a YES on the test with the lowest number. Remember to keep track of 
which student gets which test number, and I will send you the results by 
numbers only. 

2. Would you please write the students current 6PA by the number that 
corresponds to his/her test number. The numbers are listed below. 

3. Please return the tests as soon as possible in the envelope 
provided. 

Current 6PA 

1  

2  

3   

4   

5   
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COVER LETTER TO MONTANA VOCATIONAL 

AGRICULTURE TEACHERS 
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Montana State University 
Bozeman, Montana 59717 

Department of Agricultural and Industrial Education 
College of Agriculture 

April 30, 1986 

Dear Vocational Agriculture Teachers, 

Approximately three months ago, you returned a post card 
indicating you would be willing to administer a basic math test 
to your senior VoAg students. We really appreciate your 
willingness to cooperate. 

Enclosed, you will find a test packet containing those tests and 
instructions for administering them. Due to the nature of the 
test, your students may NOT be allowed to use a calculator. 

In order to maintain confidentiality, we do not want the students 
to put their names on their tests. If you wish to know the 
results for your students, please keep track of the test number 
that each student receives, and we will send you the results 
according to those test numbers. 

Thank you again for your time. We would appreciate your prompt 
return of the tests. Any questions should be directed to me 
through the Agricultural and Industrial Education Office at 994- 
3691. 

Sincerely, 

Carol A. Hilliard 
Graduate Student 

Doug Bishop 
Committee Chairman 

Telephone (406) 994-3201 
Amberson. Rolette. Bfuwelheide. Rotter, Wheatley 

(406) 994-3691 
Bishop. Shethamer 
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Montana State University 
Bozeman, Montana 59717 

Department of Agricultural and Industrial Education 
College ol Agriculture 

April 30, 1986 

Dear Vocational Agriculture Teachers, 

Approximately three months ago, you returned a post card 
indicating you would be willing to administer a basic math test 
to your senior VoAg students. We really appreciate your 
willingness to cooperate. 

Enclosed, you will find a test packet containing those tests and 
instructions for administering them. Due to the nature of the 
test, your students may be allowed to use a calculator. 

In order to maintain confidentiality, we do not want the students 
to put their names on their tests. If you wish to know the 
results for your students, please keep track of the test number 
that each student receives, and we will send you the results 
according to those test numbers. 

Thank you again for your time. We would appreciate your prompt 
return of the tests. Any questions should be directed to me 
through the Agricultural and Industrial Education Office at 994- 
3691. 

Sincerely, 

Carol A. Hilliard 
Graduate Student 

Doug Bishop 
Committee Chairman 

Telephone (406) 994-3201 
Ambeisoo, Potellt. Biuwelhekto. Boiler. Wheatley 

(406) 994-3691 
Bishop. Shelhemer 



71 

APPENDIX J 

STUDENT RESPONSE TO "OTHER" 

EDUCATIONAL PLANS 
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STUDENT RESPONSE TO "OTHER" EDUCATIONAL PLANS 

N^nhgr of Students 

Air Force 2 

Navy 1 

Army 1 

Night Class 1 

Apprenticeship 1 

Didn't Know 3 


