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ABSTRACT 

The purpose of this study was to ascertain those ser

vices and resources generally considered to be the essential 

parts of a mathematics learning center for students in two-year 

colleges by determining perceptions held by mathematics stu

dents and instructors toward these services and resources. 

A questionnaire sent to the mathematics department 

chairperson in all two-year colleges revealed 25 colleges had 

comprehensive mathematics learning centers (offer tutoring, 

testing, calculators, counseling, computer terminals, reference 

books, and filmstrips/slides/tapes services). Questionnaires 

for algebra students and their instructors were then sent to 

the names supplied by 19 colleges with comprehensive mathematics 

learning centers. 

Of the 837 student respondents, 38% indicated they had 

used the center. The most number of students had used the tu

toring service. Each service was rated for the student feelings 

about the amount of time they used it and the help they received 

for satisfying their mathematical needs. 

The students ranked tutoring·, testing, calculators, 

counseling, reference books, computer terminals, and filmstrips/ 

slides/tapes services from highest to lowest respectively, for 

helpfulness in learning mathematics. 
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Students gave various reasons for not using the center 

with 48% of the nonusers stating they knew about it but did not 

need to use it. The nonusers also checked the services they 

assumed w9uld be of worth to them in their study of mathematics. 

All student responses were compared by age, college 

load, and outside job hours groups. 

Of the 33 instructor respondents, 94% recommended the 

tutoring service to students. The instructors rated the ser

vices for their feelings about the amount of input into each 

service and the support they received from each service in 

teaching algebra. Many instructors felt they had no input. 

They ranked the services for overall support provided in teach

ing algebra. 

Guidelines were formulated for the development of a col

lege mathematics learning center. 

Based on this study, the conclusions were: 

1. Tutoring is the most essential service. 

2. Testing and calculators are very essential services. 

3. The other services were less essential with computer 

terminals next to lowest and filmstrips/slides/tapes 

lowest. 

4. Filmstrips/slides/tapes were more essential to instruc

tors than to students. 



CHAPTER 1 

INTRODUCTION 

An important trend emerging in educational institutions 

in the United States is emphasis on alternative approaches to 

learning mathematics. It is a well-established fact that learn-

ing is an active process and people learn in different ways at 

different rates. Even Galileo wrote, lIyou cannot teach a man 

anything; you can only help him to find it within himself. III 

Traditionally, mathematics instruction has employed the 

lecture method with little emphasis on methodology directed 

toward other mental activities and processes that may aid the 

learning process. The assumption should not be that the lecture 

method with traditional textbooks is inherently inappropriate. 

However, the influence of innovative teaching projects will 

gradually enter into the lecture method of instruction and will 

leave it changed in some way. Continually trying new ideas will 

help improve the traditional method as well as satisfying the 

various needs of students. 

For the new student of the 1970 1 s, mere access to high-

er education had proven insufficient. The need for a different 

lOhmer Milton, Alternatives to the Traditional (San 
Francisco: Jossey-Bass, 1976), p. 1. 

1 
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learning environment led to the birth and nuturance of the 

learning center concept. 2 Thus the mathematics learning center 

was developed as the answer to a perceived need for alternative 

approaches to learning which might be better satisfied by com-

bining certain services and-resources into a single administra-

tive unit available to students and faculty. 

The learner and his/her special needs are central to the 

mathematics learning center's function. Among these services 

are a variety of the individualized experiences including tutor-

ing, testing, counseling; and the use of audio-visual materials, 

reference books, calculators, and computers. In some instances, 

it appears possible to introduce technology needed for these 

services through a mathematics learning center. However, there 

appear to be differing viewpoints as to what a mathematics 

learning center should offer students and faculty in terms of 

the type -and scope of services available for learning and teach-

ing mathematics. 

Statement of the Problem 

The purpose of this study was to ascertain those ser-

vices and resources generally considered to be the essential 

parts of a mathematics learning center for students in two-year 

colleges. The study ascertained the perceptions held by 

2LeRoy L. Sullivan, Guide to Learning Centers in Higher 
Education (Portsmouth, N. H.): Entelek Ward-Wldden House, 
1979), p. vi. 



mathe~atics students and instructors in two-year colleges se-

lected from the 1980 Community, Junior, and Technical College 

Directory3 as to appropriate services and resources to be in-

3 

cluded in a mathematics learning center for students in two-year 

colleges. From these perceptions, guidelines will be formulated 

for the development of a mathematics learning center for stu-

dents in two-year colleges. 

The following objectives provided direction for this 

study: 

1. To survey the literature to ascertain alternative ap-

proaches in the instruction of mathematics. 

2. To determine the offerings in each mathematics learning 

center included in the study. 

3. To ascertain the degree of use by mathematics students 

of each service or resource of these mathematics learn-

ing centers. 

4. To ascertain the degree of relationship between each 

service or resource and the needs of the individual 

students. 

5. To ascertain the degree of input and the amount of sup-

port instructors are offered by the mathematics learning 

center. 

3Fontelle Gilbert (ed.), 1980 Community, Junior, and 
Technical College Directory (Washington, D. C.: Amerlcan Asso
ciatlon of community and Junior Colleges, 1980). 



6. To formulate guidelines for the development of a mathe

matics learning center in a two-year college. 

Definitions 

The fol~owing definitions governed the use of technical 

words in this study: 

1. Two-year colleges, also referred to as community col

leges, refers to two-year associate degree-granting in

stitutions, including junior colleges and technical 

institutions. 

4 

2. Learning center refers to an area or complex of areas 

equipped with a diversity of print and nonprint media 

materials, types of audio-visual equipment, and pro

grammed instruction; and designed to accommodate various 

learning styles and needs both through physical design 

and through the application of a systematic process ap

proach to individualization of instruction. 

3. Comprehensive mathematics learning center refers to an 

all-inclusive center for mathematics students. 

4. Services and resources refers to the type of instruc

tional methods, processes, and materials, offered by a 

college mathematics learning center, that provides al

ternative approaches to learning mathematics. 



CHAPI'ER 2 

RESEARCH PROCEDURES 

The first survey involved all the two-year colleges 

listed in the 1980 Community, Junior, and Technical College Di-
4 

rectory." Questionnaires (see Appendix A) were mailed to the 

Chairperson of the Mathematics Department in the 1230 colleges. 

There were 720 returned questionnaires. 

The returned questionnaires were divided into two cate-

gories: (1) colleges that indicated they had a mathematics 

learning center and (2) colleges that indicated that they did 

not have a mathematics learning center. Questionnaires received 

from the colleges with the mathematics learning centers were 

tabulated to determine the number of these colleges which had 

various methods of instruction in mathematics available for 

their students, the number of the various types of student ser-

vices and resources that were available in their mathematics 

learning center, and how their mathematics learning center was 

staffed with respect to directors and tutors. 

Out of the 524 colleges that indicated that they had a 

mathematics learning center, there were 25 colleges that offered 

4Ibid . 

5 



all the services and resources listed on the Questionnaire. Of 

these colleges, 19 had indicated on their Questionnaire that 

the college would participate in a follow-up survey relating to 

attitudes toward the mathematics learning center. The named 

participant for each of these colleges was sent 100 student 

Questionnaires (see Appendix B), six instrUctor Questionnaires 

(see Appendix C), and letters of instruction (see Appendices D 

and E). The person who agreed to be the survey coordinator was 
, 

to arrange a survey of approximately 30 students and their in-

6 

structor for each type of algebra offered at their college. The 

three types of algebra were beginning, intermediate, and college 

algebra. The method of selection was left to the survey coordi-

nator with the conditions that the students and their instructor 

had to have access to the mathematics learning center. The com-

pleted Questionnaires were returned by mail. 

The returned student Questionnaires were divided into 

two categories: (1) students who had used the mathematics 

learning center and (2) students who had not used the mathemat-

ics learning center. For category 1, the Questionnaires were 

tabulated and analyzed to determine the perceptions held by the 

algebra students of the value of services and resources of the 

mathematics learning center in terms of degree of use and rela-

tionship to their needs in mathematics in various student age, 

college load, and outside job hours groups. For category 2, the 

Questionnaires were tabulated and analyzed to determine why 

these students had not used the mathematics learning center and 
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if they thought the services and resources offered in the learn

ing center would be of worth to them in their study of 

mathematics. 

The returned instructor questionnaires were analyzed and 

tabulated to determine the perceptions held by algebra instruc

tors in terms of the degree of their input into and support they 

receive from the services and resources of their mathematics 

learning center. 

The quantitative results of the scaled responses and 

rankings of the services and resources for both the student and 

instructor questionnaires were collated. Then they were com

pared by tables and graphs based on the mean and mode to deter

mine a level of satisfaction for the various services and 

resources. The qualitative materials provided by the item 

"comments" were analyzed for possible patterns of perceptions. 

These findings were used to formulate guidelines for the devel

opment of the mathematics learning center in a two-year college. 



CHAPTER 3 

RESUME OF RELATED LITERATURE 

Many of the college mathematics learning centers were 

founded in the early 1970's. The original staffing was typical-

ly two or three student assistants and one or two instructors. 

There were various types of services and resources offered in 

different ways in different amounts. "It seems to be that in 

order for a system to be called a learning center, there must be 

something besides books used for instruction. uS As the number 

of students increased along with the need for community colleges 

to establish developmental and remedial programs for their mathe-

matics students, many college mathematics learning centers became 

highly organized, well-accepted educational components in the 

structure of the community college. 

Peterson aptly described the college learning center 

when he stated: 

The learning center with its many components is 
quickly becoming a powerful force on campuses. Break
ing out of an old mold, the center is proactive rather 
than just reactive, flexible rather than rigid, visible 
rather than secluded. It is a bold venture based on many 
tested elements and some new ones on the cutting edge, 

SJohn D. Baley, What We've Learned in Nine Years of Run
ning a Learning Center (Norwalk, CA: Cerritos College, 1981), 
p. 8. (ED201371) 

8 



it is learner-centered and, appropriately, is quickly 
becoming the hub of the modern community college. 6 

"Behind. every educational innovation there is a human 

need. And in the community college system, the concept of the 

mathematics learning center has evolved to keep pace with indi

vidual needs. ,,7 The evolution of the comprehensive college 

mathematics learning center in terms of services and. resources 

that it offers to the students and faculty can best be de-

scribed as a combination of various old and. newer educational 

opportunities. "The concept of the learning center has been 

analyzed as a four-part amalgamation of library, audio-visual, 

nontraditional, and instructional development services. ,,8 

Historically the learning center evolved from the li-

brary. When the library added media or audio-visual services, 

it became the library/multimedia center. When nontraditional 

learning services and activities were added, it was called the 

community college learning resource center. Finally, when in-

9 

structional development services were added, the learning center 

became a reality. 

6Gary T. Peterson, "The Comprehensive Learning Center," 
Using Instructional Technology, ed. George H. Voegel (San 
Francisco: Jossey-Bass, 1975), p. 50. 

7Richard C. Spangler, Mathe~atics: K-14--A Learning 
Center Approach at Tacoma Community College (Tacoma, WA: 
Tacoma Communlty College, 1978), p. 3. (ED161509) 

8Gary T. Peterson, The Learning Center' (Hamden, Conn.: 
The Shoe String Press, Inc., 1975), p. 22. 
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The college mathematics learning center has been firmly 

established in the educational framework of the community col

lege mainly for two reasons: (1) the community college is one 

of the recently established institutions and (2) the lIopen-door 

policyll of many community colleges. The community colleges be-

gan in the late 1880's and expanded in numbers in the early 

1900's, achieving their major growth in the last two decades. 

Thus new innovative instructional materials and strategies 

could be introduced into the designs of the new colleges. 

This new type of college had to consider alternative 

approaches to learning because of the type of students who were 

enrolling in it. Cross concluded that the community college 

students are less confident of their academic abilities than are 

four-year college students. 9 In recent years, many of the first-

time students in higher education were enrolling in two-year 

colleges. A report from the Center for the Study of Community 

Colleges stated: 

Current figures shOlt' that 40 percent of all first
time, full-time students are in two-year colleges. Add 
to this the number of people beginning college as part
time students and those attending the two-year college 
concurrently with or subsequent to enrolling in a senior 
institution, first-year students taking two-year 

9K. Patricia Cross, The Junior College Student: A Re
search Description (Princeton, N. J.: Educational Testing 
services, 1968), p. 51. 



college courses then approximate two-thirds of all 
freshmen. 10 

The community college has had a chance to pioneer the 

11 

development of individualized instructional material and strat-

egies to better accommodate entering students who are at dif-

ferent levels of attainment. Bloom, Hastings, and Madaus 

suggested that group study, tutoring, textbooks, workbooks, pro-

grammed instruction units, audio-visual methods, and academic 

games should all be combined because no one of these is ideal 

for all learne~s. The aim is to find the techniques in which 

the student's abilities interact with instructional material and 

the instructor's abilities in teaching. ll 

In recent years, more publicity has been given to the 

fact that basic mathematics skills are not being adequately 

learned and to .the need to provide instructional techniques to 

remedy this problem in the colleges and universities. Mellander 

listed three alternatives to this problem: (1) rejecting these 

students as unworthy of college education, (2) accepting these 

students and continuing to pass them along as in the past, or 

(3) providing a program at the college level which will allow 

these students to acquire the knowledge and skills necessary for 

10Miriam M. Beckwith, Science Education in Two-Year Col
leges: Mathematics (Los Angeles: Center for the Study of Com
munlty Colleges, University of California, May 1980), p. 1. 

IlBenjamin S. Bloom, J. Thomas Hastings, and George F. 
Madaus, Handbook on Formative and Summative Evaluation of Stu
dent Learnlng (New York: McGraw-Hlll, 1971), pp. 48-49. 
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college level studies. He rejected the first two as unthinkable 

and developed an academic foundations program to help students 

acquire the knowledge and necessary skills for them to success-

fully complete college level courses. One of the essential com-

ponents of his academic foundations program was a learning 

center which was open to all students and provided intensive in

struction in reading, writing, and mathematics. 12 

Reasons for a College Mathematics 
Learning Center 

Three main reasons for establishing a college mathemat-

ics learning center are: (1) the wide range of academic abil-

ities of community college students, (2) the variable time needs 

of these students, and (3) to provide a facility for holding 

mathematics classes. 

The range of academic abilities is great in community 

colleges due to the ffopen-door policy. If Many of today f s stu-

dents are not the typical college students of the past. They 

are older, part-time, and/or minority students who have a great 

diversity of learning readiness, motivations, and expectations, 

as well as preparation for mathematics courses. 

The colleges began to offer a full sequence of courses 

from arithmetic through differential equations in an attempt to 

overcome the wide range of academic abilities of students but 

12Gustavo A. Mellander, "Did the fMassacre f Lead to a 
Miracle?!!, Community and Junior College Journal, 10 (April 
1980), 12-13. 
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this did not help many students. It did not overcome severe 

deficiencies in the mathematics background of students nor did 

it help to motivate many of the students who had such a lack of 

motivation. Now virtually all two-year colleges in the United 

States offer remedial mathematics. Most of these programs in-

clude a placement component and support services like tutoring, 

lab activities, and counseling as well as the mathematics 

courses which are usually arithmetic and algebra. 

Bloom commented on student differences in backgrounds, 

abilities, goals, and aspirations by stating, 'I ••• variations 

in learning and the level of learning of students are deter-

mined by the students' learning history and the quality of in

struction they receive.,,13 For these educational differences 

Bloom stated that we should provide equality of learning out-

comes rather than equality of opportunity. The college mathe-

matics learning center excels in providing for individualized 

study needs. 

Roueche and Roueche reported that, "Recent studies are 

upholding the theory that instruction must be geared to indi

vidual needs. ,,14 The college mathematics learning center pro-

vides help for students pursuing mathematics at all levels, 

13Benjamin S. Bloom, Human Characteristics and School 
Learning (San Francisco: McGraw-Hill, 1976), p. 16. 

14John E. Roueche and Suanne D. Roueche, Developmental 
Education: A Primer for Program Development and Eva1uatlon 
(Atlanta: Southern Educatlon Board, 1977), p. 12. (ED148237) 
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different-forms of instruction in lieu of the classroom situa

tion, and provides a gathering place for students interested in 

mathematics. The !!Learning of Mastery!! of Bloom et al. is a 

basis for all efforts at individualization of instruction. liThe 

presence of a great variety of instructional materials and pro

cedures and specific suggestions regarding which ones he might 

use help the student recognize that if he can't learn in one 

way, alternatives are available to him. 1115 An effective method 

of instruction for the total student population is one that in

volves a close student-instructor relationship. The physical 

and sociological parameters of the college mathematics learning 

center are different than those found in the classroom and fos-

ter closer relationships. 

The learning flexibility offered to the students through 

the college mathematics learning center gives students many op

tions to increase the amount of time available for mathematics. 

The three elements of instruction--human, which includes peer tu

tors and instructors; printed materials, which includes pro

grammed instruction; and mechanical, which includes 

audiotutorial and video cassettes--can be available when needed 

and for long periods of time. By using the learning center the 

students can proceed at their own rate of speed and use more 

time as needed to understand the concepts of mathematics. Usu

ally there are established deadlines but the students can vary 

l5Bloom et al., op. cit., p. 55. 
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the amount of study time within the deadlines. They may take 

frequent-and multiple tests when they are ready and with unlim

ited testing time. In some cases, students may even. have a 

wider range of time to take the course. 

Bloom stated that it is possible for 95% of the stu

dents, given sufficient time and appropriate types of help, to 

master any content area. Mastery learning holds achievement 

levels constant but varies the time frame. 16 

There are two basic types of learning centers, augmental 

and supplantal. The augmental type supplements the regular 

classroom type of instruction. A student is usually either re

ferred to the learning center by an instructor or voluntarily 

visits it for help. Evaluations of the student's progress are 

provided to his/her instructor as needed. Many types of ser

vices and resources are made available for student use. One of 

the invaluable uses of the college mathematics learning center 

by the students is the possibility of learning prerequisite 

skills without falling behind in class and without monopolizing 

the learning environment in the classroom (decreasing the effi

ciency of other students). The learning center is necessary for 

students in the traditional classroom since the instructor is 

not capable of helping all the students, especially when the 

class size is large. The learning center will help a student to 

16Ibid ., pp. 46-47. 
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polish a certain basic skill without interfering with his/her 

regular class. 

The supplantal type of learning center schedules 

classes in the learning center. A learning center supervisor is 

usually responsible for the teaching progress and grading of the 

student. Thus students are allowed to take the course within 

the learning center setting. Roloff of the Chaffee Community 

College in California pointed out the advantage of this approach 

in her statement, liThe concept of incorporation of both the 

classroom setting with individualized instruction in the learn-

ing center, utilizing the discipline instructor, as well as the 

specialist, widens the impact of educational aid available to 

the student. 1I17 There is more flexibility in scheduling stu-

dents into the learning center and it is possible to increase 

the mathematics school population without increasing the number 

of personnel. 

Roueche and Roueche called the outstanding factor for 

deciding on instructional patterning to be one of IIcreating an 

environment for learning. 11
18 The student should feel that an 

environment for learning is designed and responsive to his/her 

success. 

l7Howard B. Larson and Steven F. Olswang (eds.) Pro
ceedings: Conference on Compensatory/Remedial Education ---
rBeattle: Wash~ngton university, 1975), pp. 7-8. (EDl12992) 

18Roueche and R h "t 40 ouec e, op. c~ ., p. . 



The climate factor in the learning center is very im

portant. There should be a climate of instructional alterna-

tives which provides various instructional frameworks for the 

teaching-learning process along with other climates such as 

clarity, inquiry, competence, continuity, and balance. 

The learning center is an important part of develop-

mental mathematics programs, special projects to help students 

overcome anxieties and fears, and community services for prob-

lems in learning mathematics. The learning center has been 

used as an important part in the design, implementation, and 

evaluation of a treatment strategy for female students who had 

a Mathophobia Syndrome (fear of mathematics). Some college 

mathematics learning centers allow the public to call about 
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mathematics problems. Parents seek aid to answer questions for 

their children. Students from other colleges and/or universi-

ties in the vicinity may also use it. When a student accepts 

the fact that a person should know what he/she does not know, 

then learning can begin to be effective and the college mathe-

matics learning center can be a part of the learning process. 

The Human Element--Students and 
Instructors--in the College 
Mathematlcs Learnlng Center 

The philosophy of the community college as a whole and 

its learning center should be the same: i.e., be dedicated to 

the worth and dignity of each student; responsible to each stu-

dent's needs, desires, and aspirations; and flexible in meeting 
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each student's needs. The learning center puts this philosophy 

into practice. Our society is becoming more technological and 

hence the need for mathematical skills is increasing. Many oc

cupations demand some level of competence in mathematics. 

Students were failing to complete the mathematics in 

their programs. There were unprepared students who usually had 

a content lack in mathematics, weak study habits, poor self 

images, diffused goals, unsuccessful learning experiences, and 

a dislike for mathematics. There were students who were failure 

oriented and students who had been away from school long enough 

to lack confidence in their abilities. Therefore these students 

needed to be shown that they could learn the mathematics needed 

for their programs. Cross stated that as a result the trend, 

therefore, was "toward remediation and developmental efforts 

!total program! that includes cognitive, social, and emotional 

components. ,,19 

Many remedial programs and developmental programs in 

mathematics include ways to help students gain confidence and 

self respect toward mathematics. The college mathematics learn-

ing center can be a major facilitating force for student success 

in remedial and developmental programs in mathematics. The cen-

ter can provide methods by which individual needs can be met. 

19K. Patricia Cross, Accent on Learning (San Francisco: 
Jossey-Bass, Inc., 1976), p. 27. 
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Fast found that the most frequent reasons for dropping 

out for both men and women were boredom, financial difficulties, 

and dissatisfaction with regulations/rules. 20 Boredom can be 

counteracted with personal involvement and it is one problem the 

learning center seems to help correct. The learning is active 

not passive in several of the alternate methods of learning in 

the learning center. These methods also seem to help the stu-

dent acquire academic skills, self-esteem, and persistence in 

the academic environment. Alternate methods of learning seem to 

increase a studentTs sense of personal control of what happens 

to him/her. 

There are disadvantages in the use of the college mathe-

matics learning center, related to either the center itself or 

to the misuse of it by students. One of the main debilitating 

forces for the learning center is student procrastination which 

may lead to a large number of incomplete grades and/or failures. 

Usually it is not a good idea to let a student take longer than 

a semester or quarter to complete a course because students tend 

to forget previously learned material after a certain period of 

time. There should be a follow-up plan for these students as 

well as follow-up material for the weaker students. Some educa-

tors feel that the term independent instruction is better than 

20casey Fast, Making the Best Better: The LCC Individ
ualized Math Story (Eugene, OR: Lane community College, 1980), 
p. 8. (ED18737l) 
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self-paced instruction in order to encourage students to com-

plete the course on schedule. 

There are disadvantages that result from the method of 

independent instruction. Students may lack self-study skills, 

may have low reading abilities, and may be bored with the com-

mercialized programmed materials. Skinner established the prin-

ciple that if learning is to take place, a response must be made 

by the learner. 2l Since mathematics is taught to produce skills 

and knowledge, there is a danger if the student is shuttled to a 

T.V. monitor or a study area without human contact. Thus the 

lecture method and a schedule of class time may be necessary as 

a component of individualized instruction in order to get a stu-

dent response. Students who are scheduled into the learning 

center sometimes miss the competition of the traditional 

classroom. 

For classes where students are assigned solely to the 

learning center, there may be open entry and open exit. It does 

appear to be an advantage for students to enter this type of 

class but a disadvantage to leave the class for a traditional 

one. Seldom can a student successfully change to the tradi-

tional class because he/she is usually too far behind the stu-

dents in the traditional class. Some of the major problems with 

scheduling classes in the learning center are the scarcity of 

2lB. F. Skinner, The Technology of Teaching (New York: 
Appleton-Century-Crofts, 1968), p. 143. 



space, learning materials, tutoring help, and other necessary 

services and resources. 
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On the first visit of any student to the learning cen

ter, he/she should be given a bri~f orientation program. This 

could include a brief slide-cassette presentation about the 

operation of individualized instruction, student responsibili

ties, staff responsibilities, and pictures of instructors and 

staff. A tour of the facilities, group orientation sessions 

about the operation of the hardware, and available services and 

resources should be a part of the orientation program. Students 

should be tested before enrolling in classes so they enter the 

appropriate course level. For classes scheduled in the learning 

center students should receive study guides which indicate the 

items necessary for each lesson and a student reference manual 

such as a general information handbook on procedures, policies, 

and homework. 

One of the keys to success of the college mathematics 

learning center is the involvement of the mathematics instruc

tors with the learning center. Instructors should serve as mo

tivators to encourage mathematics students to become interested 

and involved in learning mathematics and to work hard to learn 

it. 

McKelvey, Albers, Libesking, and Loftsguarden reported 

the major problems in college mathematics as: (1) teaching 

unmotivated students, (2) covering more material than the stu

dent can absorb, (3) spending too little time and energy for 



professional activities outside the classroom, (4) lack of in-

centives for professional growth, and (5) coping with too many 

courses and too much material in remedial mathematics. 22 The 
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college mathematics learning center should help the instructor 

alleviate some of these problems. Instructors need to be posi-

tively oriented towards improving student motivation and atti-

tudes and toward making course content realistic. They must 

understand that students who are encouraged to learn will appre-

ciate the content of the course. Also the instructors who are 

trained in counseling techniques seem to be more effective. 

Some learning centers have faculty advising boards that 

work with the director to provide suggestions for the center's 

program and coordinate the center's operation with the academic 

departments. A learning specialist or faculty member may be 

assigned to the learning center. This person would have direct 

contact with students being taught by other instructors so the 

student may receive different modes of instruction. 

Mathematics instructors whose classes are held in the 

learning center or those who help the personnel in the center 

must be keenly sensitive to student needs and must establish a 

positive reinforcement with the students. They must be student 

oriented. Many times there are students who are reluctant to 

22Robert McKelvie, "The Two-Year Colleges and the Gradu
ate Schools: The Teachers' Perspective," Two-Year College Math
ematics Journal, 10 (March 1979), p. 138. 
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ask for help or do not know some of the things involved in get

ting help so the instructor should perceive the needs of these 

students and seek them out. 

The instructors must have flexibility in their teaching 

methods even though they must adhere to and maintain academic 

standards. Mathematics instructors in the two-year colleges 

have adopted various teaching methods. Ajose reported that the 

research on the effectiveness of remedial mathematics in two-

year colleges indicated that tutoring students, using lecture-

demonstration methods, small group instruction, or mastery 

learning approaches could improve student attitudes toward 

mathematics, while there was no evidence that the lecture

discussion inethod could produce such a change in attitude. 23 

The largest percentage of mathematics courses are taught 

by the traditional lecture method. The lecture may diminish 

language and reading difficulties but there are many problems 

with it. Some of the possible problems are personal problems 

between the student and instructor, lack of student participa-

tion in the classroom, and inappropriate pace of learning. 

Therefore, individualized instruction may be the solution to the 

students who are disillusioned by the traditional method. Indi-

vidualized instruction can be organized in a packaged form with 

various modes of instruction such as programmed, video-based, 

23Sunday J. Ajose, A Review of Research of the Effec
tiveness of Remedial Mathematics Programs in Two-Year Colleges 
(Newark, N. J.: Essex county College, 1978), p. 6. (ED164017) 
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computer-assisted, and audiotutorial. The packaged form allows 

the student to proceed at his/her speed of learning in a sequen

tial fashion through individual assignments with coordinated 

presen~ations using various forms of teaching-learning methods. 

The instructor becomes a manager of learning as well as 

a dispenser of knowledge. The instructor is freed from present

ing many of the details and can present concepts as part of a 

whole, show broad goals rather than specific ones, and give 

historical perspective. For instructors the learning center can 

serve more needs, types, and levels of achievement of students 

than can be served under the traditional classroom system. 

The college mathematics learning center should provide 

mathematics instructors with more time to devote to creative 

activities, professional development, and individual students. 

Instructors are freer to lend sympathetic help, tutor, counsel, 

and to be involved with the continuous process of diagnosing and 

prescribing for each learner and also to set long-range goals. 

The students still have access to professional help in the ab

sence of the instructor. If the center has video-based in

struction or other relevant software for the instructor's class, 

then the instructor would know that the teaching process should 

continue when he/she must be absent from the classroom. 

Although the learning center may free instructor time 

from some of the duties that are associated with the traditional 

method, the individual nature of the learning center requires an 

immense amount of work on the part of the instructor. 
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Establishing a learning center should -be worth the hard work be-

cause instructors may receive valuable information about stu-

dents, such as prescriptive student files, diagnostic test 

scores, and testing services from the learning center. 

The ser~.ces and resources in the college mathematics 

learning center should be evaluated frequently to determine if 

they are still useful to the students and instructors. Lindberg 

found that the highest ratings for learning centers were given 

by departments with some kind of individualized program. 

Frierson found the correspondence between the number of non-

lecture techniques and the feeling that students! needs were 

being met to be statistically significant at the .02 level. 24 

Alternative programs can be successful. 

The successful teaching of the high-risk student is not 

a time-tested group of functions. Therefore it is important 

that there be a constant sharing of effective new approaches, 

and that students and instructors have a voice in responding to 

the level of effectiveness of the new processes. For example, 

Baley stated, IIAudio tapes are the most popular with the teach

ers. The students, however, don!t seem to be so impressed. 1125 

To best utilize the learning center you need to know the popula-

tion you will be serving such as needs, ages, previous 

24Deborah J. Pearlman, Alternative Programs in Mathemat
ics in the Community College (Tucson: Unlverslty of Arlzona, 
1977), p. 3. (ED142253;----

25 I . 6 Ba ey, op. Clt., p .. 
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schooling, physical or menta.l handicaps, and other such factors. 

The college mathematics learrdng center should be designed to 

meet the indi\ndual needs of the students and support institu

tional objectives rather than being an end in itself. 

Services and Resources in the College 
Mathematics Learning Center 

The services and resources of the college mathematics 

learning center include tutoring, testing, counseling, computer 

terminals, reference books, filmstrips/slides/tapes, and calcu-

lators. Tutoring helps students solve their problems while the 

problems are small and encourages students to resolve their 

questions immediately. This service should be for a short term 

on specific course assignments or deficiencies. The tutor may 

ask the student to discuss his/her difficulty, to show what work 

he/she has done, and to discuss specific problems encountered in 

the classroom material. Also tutors may be assigned to students 

who fail a test and then the tutor certifies successful comple-

tion of the material. Thus the student may reenter the main-

stream of the instructional system. For the success of the 

remedial programs there should be IIspecial tutoring and peer 

counseling to provide reinforcement and instructional help when 

the student needs it most . . • open laboratories where any stu

dent can go at any time for assistance in any subject area. 1I26 

26John E. Roueche and R. Wade Kirk, Catching Up: Re
medial Education (San Francisco: Jossey-Bass, 1973), p. 91. 



27 

Tutoring is a human resource staffed by paid or volunteer tutors 

and instructors or peer (student) tutors. 

The peer tutor is a student with ability to assist other 

students with their work in mathematics. They have the closest 

personal contact with students. They answer student's ques

tions, explain mathematics concepts and operations, distribute 

study materials, evaluate items, and help with clerical tasks. 

Students seem more relaxed with them because the barrier of be

ing graded is forgotten. However, students must respect the 

peer tutors. 

Some college instructors feel that peer tutors need 

supervision because they are young and inexperienced. They feel 

that instructor tutors would be more efficient but would cost 

more. 

Tutors should be encouraged to ask instructors, counse

lors, and other staff members for help when necessary. Tutors 

should communicate with the instructors. They could write memos 

about problems and needs to help the instructor understand what 

is of great concern to the students. If the peer tutors have 

received some training in self-concept development techniques 

then they may be able to help students with problems that are not 

directly related to mathematics. 

Applicants for tutoring should be required to fill out 

an application form which includes a recommendation by the 

mathematics department to insure that the peer tutors will have 

adequate preparation in mathematics. The applicants should be 
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interviewed by either the director of the learning center or a 

panel made up of instructors and those tutors who are already 

trained. Tutors sho~ld have a pleasing personality and the 

ability to communicate with students. The main attempt is to 

find tutors who have confidence in their tutoring skills and who 

are concerned with helping struggling students to succeed. How

ever, tutors should never appear to be condescending toward 

tutees. 

Tutors should be required to take an in-service training 

program to insure that they are familiar with the materials and 

media devices in the center. They should become familiar with 

the texts used in the mathematics classes. Certain tutors could 

be introduced to particular course materials so they would be 

tutor specialists for that particular course. 

If a student could go to a certain tutor for help in a 

particular course and expect the tutor to have the mathematical 

background and text familiarity for that course then the college 

mathematics learning center may be a "homework center for stu

dents in ~particular course. The students may use the center 

as a meeting place to discuss homework problems before or after 

they are covered in the classroom. The tutor who specializes in 

a mathematics course should be available to answer their ques

tions on a one-to-one basis or in a small group instruction 

situation. 

There is a fine line for the tutoring staff to follow in 

trying to help students, because if the tutors are not busy they 
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tend to socialize. Students are reluctant to interrupt them for 

help. If the tutors are too busy tutoring and students have to 

wait in line for help then they may get disillusioned with the 

learning center. Semi-independent learning depends on immediate 

help because a student who has to wait too long for help is 

likely to drop the course. The staffing times for tutors should 

be adjusted to the time of day, with more tutors on hand at the 

time when most students need tutoring. 

Another problem that must be met is the provision of 

substitutes when tutors must be absent. It is hard to schedule 

a meeting for all tutors because they have their work and class 

schedules. One possible solution is to have a time when all 

tutors attend a class or practicum related to the tutoring. 

They could receive credit for it as well as financial 

remuneration. 

Testing services in the college mathematics learning 

center include diagnostic and achievement tests. Diagnostic 

tests could be used to determine the course a student should en

roll in or deficiencies that a student should overcome within 

the structure of a particular course. Diagnostic tests should 

be self-correcting and designed for item analysis. The student 

should receive a copy of his/her test results and a copy should 

be filed. Most often the successful programs combine testing 

with counseling to identify students for placement and advise

ment in remedial programs. Some testing could also be done to 

determine the best method of instruction for the student. 
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There is a danger of abusing or overusing the testing 

technique of placement. Kindle stated that testing is one prob-

lem that irritates him. Most students do not need a battery of 

tests to tell them what their problem is and many are not emo

tionally equipped to handle them. 27 Several educators have of-

fered the proposal that we need to individualize our appraisal 

and assessment techniques just as we need to in our methods of 

individualized instruction. 

Achievement tests may be used in various ways such as 

retests, make-up tests, and sample tests. Students need to know 

the procedures concerning retesting such as determination of 

grades and the maximum number of retests available. Students 

who retest on course work that they have already been tested on 

in class usually have more time for answering questions on the 

retest. However, the practice of retesting may decrease the de-

gree of retentive ability. It is possible that the students 

eventually pass a given unit of work in mathematics more through 

practice than understanding. It is not a good idea to let stu-

dents retest on the same day they have taken the initial test 

since they will repeat the mistakes or repeat the procedures of 

the help received from the tutors. This is less of a problem in 

most mathematics courses because the content is sequential and 

most courses rely on previously learned concepts. 

27James Kindle, Survival Skills in a Community College 
(Columbia, CA: Columbia College, 1981), p. 5. (ED198893) 
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The policy of permitting retestin~ does relieve some of 

the IImath anxietyll that students feel concerning grades. It 

also helps the student to learn how to approach taking of tests 

and relieves some of the pressure of testing. An interesting 

idea that should be exploited is the fact that retesting allows 

students to experiment with different ways of studying before 

they take a test over the same course work. This should allow 

them to determine what method of instruction is best for them. 

Retesting helps instructors to alleviate some of the 

arbitrariness concerning grades. Grades should be based on the 

mastery of the subject independent of where, how, or when the 

student learns the material. In order to speed up the filing of 

the retests and to avoid clerical errors, it is a good idea to 

color code the tests in terms of courses and also for different 

versions of the same course work. 

The procedure used for retesting is easily applied to 

make-up tests for student absentees and late entrees into the 

class. This service is very convenient for both the instructors 

and the students. 

Sample tests could be kept in the testing area of the 

center. There should be supplementary explanations and addi

tional problems along with available commercial aids relating to 

the test items. These should be available to students before 

they retest or make up a test. 

Counseling is an essential ingredient in a successful 

remedial program. However, one of the most prevalent 
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deficiencies in many college mathematics learning centers is the 

absence of professional counseling. In some cases, students are 

not aware of the counseling services while in other cases stu

dents are not satisfied with the service that they received. 

Roueche and Kirk stated, "Counseling is likely to be most effec

tive and best regarded by students when the perceived purpose of 

such activity is personhood development. ,,28 Many remedial stu

dents have unrealistic goals in terms of their abilities. An 

effective placement program coupled with good counseling is 

needed to identify students with poor skills and encourage them 

to enroll in a proper program of study. The counselor can pro

vide group feedback, career information, and test interpretation 

for vocational counseling of the student. 

The learning center can offer individualized academic 

counseling in a variety of academic skills. Students with years 

of academic failure and frustration are not easily led into be

lieving they can succeed. Many students have "math anxiety." 

They have a fear of taking mathematics tests. Counselors can 

help students learn testing and study skills. Counselors should 

handle problems resulting from emotional disorder as well as 

vocational counseling. They should do more than dispense data 

about courses and grading policies. Counselors attached di

rectly to a program appear to benefit the high-risk students the 

most. 

28Roueche and Kirk, op. cit., p. 74. 
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Counselors can be effective facilitators of a caring 

communication process between students and instructors. This 

communication process can be extended to include peer counseling 

as the studen~'s initial step in the counseling process. Peer 

counselors are students carefully trained, observed, and evalu

ated by counselors to perform some of the less personalized 

counseling for students. They can help new students adjust to 

the college routine or help students from the remedial program 

adjust to the regular college courses. Peer counselors should 

be familiar with counseling procedures but should also know when 

to send the students to the professional counselor. 

The learning center can be the counseling center. It 

may provide advice from instructors with regard to the student's 

future selection of mathematics courses or a plan of study to 

successfully complete a particular mathematics course. The in

structors or other learning center personnel, such as thetu

tors, are in an excellent position to perceive student problems 

and bring them to the attention of the counselor. There are 

times in the learning process when the student needs help with 

a social or emotional problem, or someone to just listen, before 

the learning can begin. 

Instructional aides are commonly found in the college 

mathematics learning center. Electronic modes of instruction 

have been and will continue to be developed,for efficient use in 

the college mathematics learning center. The choice of the 

various electronic forms of instruction such as audiotutorial 
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tapes, video cassettes, and computer assisted instruction is 

primarily a question of practicality and affordability. 

When audio tapes are used it is a good idea to use them 

as a supplemental aid to the programmed text. The students do 

not seem to be impressed with audio tapes as evidenced by the 

small number of students who listen to tapes that acconpany 

audiotutorial algebra books. However, the tapes seem to provide 

some psychological support for the students who need to go over 

a topic several times. Chinn reported that students in audio-

tutorial classes had a significantly higher gain score than 

those in traditional classes. 29 

Video cassettes used in a video-based instructional sys-

tern have been used in some college mathematics learning centers. 

They have advantages over other systems because T.V. is part of 

our society thus students require little adjustment to it. The 

cassettes can be presented over cable television. The cassettes 

can be made for the particular class or course and if a student 

needs extra work on a topic, he/she ca~ use the cassette. If a 

student drops behind in the course work, he/she does not have 

to drop the course but can proceed at a desirable pace. 

Banister found that an experimental group with access to multi

media lessons did significantly better at the 1% level than did 

29Jack 
tory (Lansing: 
TEDIl1684) 

W. Rotman, College Algebra and the Math Labora
Lansing Community College, 1975), pp. 5-6. 



a control group which received the traditional classroom 

instruction. 30 
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Along with video cassettes, computer aided instruction 

can be integrated into the hardwar~ of the educational system. 

Computer aided instruction appears to be a long range goal which 

is beginning to come true for many of the community colleges to

day. There are computer managed multimedia learning centers. 

The computer manages the learning and evaluation. It scores 

tests, shows the problems covered, shows problems missed, keeps 

a record of each student!s progress, keeps the list of available 

reference material, and makes assignments. 

It is possible that very soon calculators will be re

placed by desk top computers. Some of the current mathematics 

courses or algorithms are outdated and unnecessary because the 

calculator or computer has changed that aspect of the course. 

The calculators and computers make some methods obsolete and 

raise questions about the required proficiency in some normal 

manipulations. 

Printed materials including programmed instruction which 

seems to be best suited for skill building in mathematics have 

some value for student use in the college mathematics learning 

center. There is a need to watch the symbols and notations in 

their content because these vary from book to book and in dif

ferent series of instructional materials. Also there may be a 

30Ibid ., pp. 8-9. 



different order in which mathematical concepts are introduced. 

These problems need to be considered when students use the 

printed material. 
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The search of literature about the college mathematics 

learning center revealed that most of it was descriptive. This 

resume reflects the descriptive nature of the available litera

ture. The results of the data gathered in this search along 

with the study will be used in drawing conclusions and making 

recommendations. 



CHAPl'ER 4 . 

RESEARCH FINDINGS 

Department Head Responses 

The initial survey was conducted in May, 1980 by ques

tionnaires (see Appendix A) sent to mathematics department 

chairpersons in all two-year colleges listed in the 1980 Com

munity, Junior, and Technical College Directory.3l There was 

a return of 720 (59%). Of the 720 participants, 196 (27%) in

dicated that they had never had a mathematics learning center. 

There were 19 two-year colleges that: (1) offered all the ser

vices and resources in the college mathematics learning center 

and (2) agreed to help in a follow-up survey. The mathematics 

learning centers in these colleges were designated as comprehen

sive mathematics learning centers. 

Table 1 presents data on the semesters (quarters) that 

the participating colleges had a learning center for mathematics 

students. Fifty-nine percent had a learning center from the 

fall 1975-1976 academic semester (quarter) to May, 1980. How

ever, 90% of the comprehensive mathematics learning centers had 

been in existence since the fall 1975-1976 academic semester 

(quarter) to May, 1980. 

31Gilbert, op. cit. 
37 
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Table L Semesters (Quarters) that the Two-Year Colleges Had a 
Mathematics Learning Center 

Type of Mathematics 
Learning Center 

All Comprehensive 
Semesters (Quarters) Number Percent Number Percent 

Fall 1975-1976 to May, 1980 309 59 17 90 

Spring 1975'-1976 to May, 1980 13 2 1 5 

Fall 1976-1977 to May, 1980 42 8 0 0 

Spring 1976-1977 to May, 1980 8 2 1 5 

Fall 1977-1978 to May, 1980 53 10 0 0 

Spring 1977-1978 to May, 1980 11 2 0 0 

Fall 1978-1979 to May, 1980 43 8 0 0 

Spring 1978-1979 to May, 1980 6 1 0 0 

Fall 1979-1980 to May, 1980 34 6 0 0 

Spring 1979-1980 5 2 0 0 

Total 524 100 19 100 
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Table 2 lists the methods of instruction available to 

mathematics students in the colleges with mathematics learning 

centers. Independent study was the most common method with 71% 

responses. Audiotutorial was second most common with 68% re

sponses. The lowest percentage was team teaching and the second 

lowest was computer-type. For the colleges with comprehensive 

learning centers, retesting was the most common with 95% and 

lecture was the second most common with 89%. These colleges re

ported a higher percentage of each method of instruction than 

the total group. 

Table 3 lists the services and resources available in 

the college mathematics learning center. Audio-visual materials 

were the most available with 81% of the mathematics learning 

centers. Seventy-eight percent of the centers had reference 

books available and the lowest was computer terminals with 29%. 

Achievement and diagnostic testing had the same percentages but 

unassigned tutoring was higher than assigned tutoring. All the 

services and resources were available in each of the comprehen

sive learning centers. 

Table 4 lists the staffing of the mathematics learning 

center. Seventy-two percent of the centers had paid tutors and 

52% of the centers had full-time directors. For the comprehen

sive learning centers, 85% had paid tutors while 63% had full

time directors and 63% had testing coordinators. More of the 

centers had full-time directors than part-time directors and 

more had paid tutors than volunteer tutors. 
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Table 2. Methods of Mathematics Instruction in Colleges with 
Mathematics Learning Centers 

Type of Mathematics 
Learning Center 

All Comprehensi ve 
Method of Instruction NumEer Percent Number . Percent 

Independent 370 71 15 79 

Audiotutorial 354 68 16 84 

Modules 308 59 16 84 

Programmed 297 57 14 74 

Lecture 280 53 17 89 

Retesting 274 52 18 95 

Computer-type 113 22 11 58 

Team teaching 72 14 7 37 

Total 524 100 19 100 
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Table 3. Ser~.ces and Resources in the College Mathematics 
Learning Center 

Type of Mathematics 
Learning Center 

All comprehensi ve 
Service or Resource Number Percent Number Percent 

Audio-visual materials 426 81 19 100 

Reference books 408 78 19 100 

Unassigned tutoring 396 76 19 100 

Diagnostic testing 350 67 19 100 

Achievement testing 347 66 19 100 

Assigned tutoring 316 60 19 100 

Calculators 296 56 19 100 

Counseling 275 52 19 100 

Computer terminals 151 29 19 100 

Total 524 100 19 100 
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Table 4. Staffing of the Mathematics Learning Center 

Type of Mathematics 
Learning Center 

All ComprehensIve 
Staffing Number Percent Number Percent 

Paid tutors 337 72 18 85 

Full-time director 274 52 12 63 

Volunteer tutors 160 31 8 42 

Part-time director 153 29 7 37 

Testing coordinator 148 28 12 63 

Total 524 100 19 100 

Student Responses 

A second survey was conducted in November, 1981 using 

the select group of 19 two-year colleges that had comprehensive 

mathematics learning centers. The person who had agreed to help 

conduct the follow-up survey served as the coordinator for his/ 

her college. He/she selected one section of each available type 

of algebra course at the college. The students and instructors 

of these sections agreed to participate in the survey. The 

students and instructors had to have access to the use of the 

college mathematics learning center. The packets for the survey 

were mailed to and returned by the coordinator. Each contained 

100 student questionnaires (see Appendix B), six instructor 



questionnaires (see Appendix C), letters of instruction (see 

Appendi.ces D and E), and a post-paid return envelope. 
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There were 837 usable student responses received from 14 

(74%) of the 19 select colleges. Student responses revealed 

that 42% were enrolled in intermediate algebra, 38% in beginning 

algebra, and 20% in college algebra. Three hundred twenty-two 

(38%) of the students indicated that they had used the mathemat

ics learning center. 

The responses to their age were used to determine that 

the average age for all students was 22.8 years, for students 

using the mathematics learning center was 24.4 years, and for 

students not using the mathematics learning center was 21.8 

years. 

The responses to their present college load were used to 

determine that the average present college load for all students 

was 13.2 units, for students using the mathematics learning cen

ter was 12.8 units, and for students not using the mathematics 

learning center was 13.5 units. 

The responses to their outside job hours were used to 

determine that the average number of outside job hours/week for 

all students was 24.4, for students using the mathematics learn

ing center was 24.8, and for students not using the mathematics 

learning center was 24.2. 

The following discussion analyzes the student responses 

to the questions about their usage, their feelings towards the 

amount of usage, and their feelings toward the help they 



received from the services and resources according to 12 age, 

college load, and job hours groups. 
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Table 5 presents data on student usage, feelings about 

the amount of usage, and feelings about the help received from 

the tutoring service. The tutoring service was used by 222 

(69%) of the 322 students who had used the learning center. The 

greatest number of students who had used the tutoring service in 

terms of: (1) age, were the groups of "under 20" and "20-30" 

year olds while the "under 20" year old group had used it the 

highest average times per month; (2) college load, was the 

"13-16" units group, but the groups enrolled in "6-12" and 

"over 16" units used it the highest ~verage times per month; and 

(3) outside weekly job hours, was the "under 10" group, but the 

group employed "10-20" hours/week used it the highest average 

times per month. 

The typical student felt that this usage was between 

"too little" and "about right." Fifty-eight percent of the 

students who had used the tutoring service felt they had used it 

"about the right" amount of time and 37% felt they had used it 

"too little." 

The typical student felt the tutoring service was "good" 

in satisfying his/her needs. Forty-three percent of the stu

dents who had used the tutoring service felt it was "good," 29% 

felt it was "excellent," and 19% felt it was "adequate." There 

was a wide variation from the average feeling of "good" about 

tutoring satisfying the student needs for two groups: (1) those 
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Table 5. Mathematics Learning Center Tutoring Services for 
Students 

Usage Feeling about Feeling about 
Avg Amount of Use ,', He1e Received'" 

Times NA TL AR TM NA P A G E 
Number Percent /Mo Avg 0 1 2 3 Avg 0 1 2 3 4 

A!i!e in Years 

Under 20 93 42 8.9 1.7 1 28 63 1 3.1 2 1 14 48 28 

20-30 94 42 6.7 1.6 1 41 49 3 2.9 1 7 25 33 28 

31-40 20 9 3.7 1.5 2 8 9 1 2.7 2 2 2 8 6 

Over 40 15 7 3.4 1.3 2 6 7 0 2.3 3 1 2 6 3 

College Load 
~n an~ts 

Under 6 23 10 4.0 1.7 0 8 14 1 2.3 2 3 6 9 3 

6-12 72 32 7.9 1.5 5 30 36 1 3.0 3 2 13 31 23 

13-16 100 45 7.1 1.6 1 39 57 3 2.9 3 4 19 46 28 

Over 16 27 12 7.8 1.8 0 6 21 0 3.1 0 2 5 9 11 

Outside Work-
Ioaa ~n Hr7WK: 

Under 10 87 39 6.5 1.5 2 38 45 2 2.7 5 3 24 33 22 

10-20 62 28 8.7 1.7 1 18 42 1 3.0 1 2 10 31 18 

21-30 44 20 6.5 1.6 2 14 26 2 3.3 0 3 4 16 21 

Over 30 29 13 6.6 1.5 1 13 15 0 2.6 2 3 5 15 4 ---- -----
Total 222 100 7.1 1.6 6 83 128 2.9 8 II 43 95 65 

1'Key: NA is no answer; TL is too little; AR is about right; TM is too much; 
P is poor; A is adequate; G is good; E is excellent. 
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lIover 40 11 years of age and (2) those enrolled in lIunder 6 11 col

lege units, both who rated it much lower. 

Comments confirmed that the students thought the tutor

ing service was very helpful. However, the second greatest nu~

bel' of comments suggested the need for more tutors. There were 

more negative comments (39) than positive comments (25) or com

ments about improvements (12) because the students complained 

about the attitudes, methods of teaching, and mathematical back

grounds of the tutors. 

Table 6 presents data on student usage, feelings about 

the amount of usage, and feelings about the help received from 

the testing service. The testing service was used by 162 (50%) 

of the 322 students who had used the learning center. The 

greatest number of students using the testing service in terms 

of: (1) age, was the group of 1120-30" year olds who also used 

it the highest average times per month; (2) college load, was 

the "13-16" units group, but the group enrolled in "under 6" 

units used it the highest average times per month; and (3) out

side weekly job hours, was the "under 10" hours/week group who 

also used it the highest average times per month. 

The typical student felt that this usage was "about 

right." Eighty percent of the students who had used the testing 

service felt they had used it "about the right" amount of time. 

The .typical student felt the testing service was "good" 

in satisfying his/her needs. Forty-one percent of the students 
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Table 6. Mathematics Learning Center Testing Services for 
Students 

Age in Years 

Under 20 

20-30 

31-40 

Over 40 

Colle'le Load 
~n Un~ts 

Under 6 

6-12 

13-16 

Over 16 

Usage 
Avg 

Times 
Number Percent /Mo 

58 

72 

22 

10 

19 

45 

75 

23 

36 

44 

14 

6 

12 

28 

46 

14 

3.7 

4.6 

4.4 

2.1 

7.9 

3.2 

4.0 

3.0 

Outside Work
load ~n Hr/wk 

Under 10 

10-20 

21-30 

Over 30 

Total 

69 

37 

22 

34 

162 

43 

23 

14 

~ 

100 

5.1 

2.9 

3.1 

4.0 

4.1 

Feeling about 
Amount of Use ,', 

NA TL AR TH 
Avg 0 1 2 3 Avg 

1.8 

1.8 

1.9 

1.7 

1.9 

1.8 

1.8 

1.9 

1.8 

1.9 

1.8 

1.8 

1.8 

1 9 47 1 3.0 

1 12 56 3 3.1 

o 3 19 0 2.7 

o 3 7 0 2.9 

o 2 17 0 2.9 

1 7 35 2 3.1 

1 14 59 1 3.0 

o 4 18 1 2.8 

1 13 53 2 2.9 

1 2 34 0 3.1 

o 5 16 1 3.0 

o 7 26 1 ----
227129 4 3.0 

Feeling about 
Help Received ,', 
NA PA G E 
o 1 2 3 4 

4 0 8 28 18 

2 o 14 31 25 

2 0 7 6 7 

01324 

2 o 3 7 7 

o 1 9 19 16 

4 0 14 34 23 

2 0 6 7 8 

4 0 16 25 24 

o 0 8 17 12 

2 0 2 9 9 

8 1 32 67 54 

~:Key: NA is no answer; TL is too little; AR is about right; TH is too much; 
P is poor; A is adequate; G is good; E is excellent. 
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who had used the testing service felt it was "good," 33% felt it 

was lIexcellent,1I and 20% felt it was lIadequate. 1I 

Comments confirmed that the students thought the testing 

service was helpful and it was good to take tests on their own 

time with as much time as needed. A few comments suggested the 

need for more help in the testing service. There were more posi

tive comments (17) than negative comments (5) or comments about 

improvements (5). 

Table 7 presents data on student usage, feelings about 

the amount of usage, and feelings about the help received from 

the counseling service. The counseling service was used by 47 

(15%) of the 322 students who had used the learning center. The 

greatest number of students using the counseling service in 

terms of: (1) age, were the groups of lIunder 20 11 and 1120-30 11 

year olds and the 1120-30 11 year old group used it the highest 

average times per month; (2) college load, was the 1113-16 II units 

group, but the group enrolled in lIunder 6 11 units used it the 

highest average times per month; and (3) outside weekly job 

hours, was the !'under 1011 hours/week group who also used it the 

highest average times per month. 

The typical student felt that this usage was between "too 

little ll and "about right." Fifty-one percent of the students who 

had used the counseling service felt they had used it lIabout the 

right" amount of time and 36% felt they had used it "too little." 

The typical student felt the counseling service was 

"good" in satisfying his/her needs. Forty-three percent of the 
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Table 7. Mathematics Learning Center Counseling Services for 
Students 

Usa9:e Feeling about Feeling about 
Avg Amount of Use'" Help Received'" 

'rimes NA TL AR TM NA P A G £ 
Number Percent /Mo Avg 0 1 2 3 Avg 0 1 2 3 4 

Ag:e in Years 

Under 20 19 40 2.5 1.4 1 9 9 0 2.7 1 0 10 3 

20-30 19 40 4.5 1.7 1 5 11 2 2.9 1 1 3 7 7 

31-40 6 13 3.8 1.7 0 3 2 1 3.3 0 0 1 2 3 

Over 40 3 6 1.0 1.3 1 0 2 0 1.7 0 2 0 1 0 

College Load 
~n amts 

Under 6 5 11 5.2 1.8 1 1 1 2 2.8 0 1 0 3 1 

6-12 14 30 2.1 1.4 2 5 6 1 2.6 2 1 1 6 4 

13-16 17 36 4.8 1.5 0 8 9 0 3.1 0 0 4 8 5 

Over 16 11 23 2.0 1.7 0 3 8 0 2.7 0 1 4 3 3 

Outside \'iork-
loao ~n Hr7wk 

Under 10 18 38 3.9 1.7 0 8 8 2 3.0 0 2 3 6 7 

10-20 8 17 2.5 1.4 1 3 4 0 2.6 1 0 2 3 2 

21-30 11 23 3.5 1.5 0 6 0 3.1 0 0 2 6 3 

Over 30 10 21 3.0 1.6 _2 --2: _6 --2: 2.4 --2: --2: _2 _5 --2: 
Total 47 100 3.4 1.6 3 17 24 3 2.8 2 3 9 20 13 

"'Key: NA is no answer; TL is too little; AR is about right; TM is too much; 
P is poor; A is adequate; G is good; E is excellent. 
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students who had used the counseling service felt it was Tlgood,TI 

27% felt it was Tlexcellent,TI and 19% felt it was "adequate. TI 

There was a wide variation from the average feeling of Tlgood" 

about the counseling satisfying th~ students needs for those 

"over 40" years of age who rated it much lower. 

The number of positive comments (5) was about the same 

as the number of negative comments (7). Some students felt the 

counseling service was helpful while others were not satisfied 

with their counseling sessions. 

Table 8 presents data on student usage, feelings about 

the amount of usage, and feelings about help received from the 

reference books. The reference books were used by 49 (15%) of 

the 322 students who had used the learning center. The greatest 

number of students using the reference books in terms of: (1) 

age, was the group of "20-30" year olds who also used it the 

highest average times per month; (2) college load, was the "13-

l6 T1 units group, but the group enrolled in "under 6" units used 

it the highest average times per month; and (3) outside weekly 

job bours, was the "under 10" hours/week group, but the group em

ployed "10-20" hours/week used it the highest average times per 

month. 

The typical student felt that this usage was "about 

right." Of the students who had used the reference books, 80% 

felt they had used them "about the right" amount of time. 

The typical student felt the reference books were "ade

quate Tl in satisfying his/her needs. Forty-five percent of the 
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Table 8. Mathematics Learning Center Reference Books Services 
for Students 

Usa~e Feeling about Feeling about 
Avg Amount of Use-I, Help Received'-' 

Times NA TL AR TN NA P A G E 
Number Percent /Mo AV!il 0 1 2 3 Av~ 0 1 2 3 4 

A~e in Years 

Under 20 12 24 1.1 1.7 1 2 9 0 2.1 3 0 2 7 0 

20-30 23 47 2.3 1.9 0 2 21 0 2.5 2 2 4 13 2 

31-40 7 14 1.9 1.6 1 1 5 0 2.4 0 1 3 2 1 

Over 40 7 14 2.0 1.4 1 2 4 0 2.0 0 2 4 0 1 

Co11e~e Load 
~n an~t:s 

Under 6 6 12 2.2 1.5 1 1 4 0 2.8 0 1 1 2 2 

6-12 14 29 1.9 1.7 2 0 12 0 2.3 2 1 4 5 2 

13-16 22 49 1.9 1.7 0 6 16 0 2.2 3 1 6 12 0 

Over 16 7 14 1.6 2.0 0 0 7 0 2.1 0 2 2 3 0 

Outside l'lork-
Ioao in Hr7\-JK 

Under 10 21 43 1.9 1.8 0 4 17 0 2.3 1 3 7 9 1 

10-20 12 24 2.3 1.8 1 1 10 0 2.3 2 0 3 6 1 

21-30 7 14 1.1 2.0 0 0 7 0 2.3 2 0 0 4 1 

Over 30 9 18 2.0 1.3 2 2 5 0 2.3 0 2 3 3 1 ---- -----
Total 49 100 1.9 1.7 3 7 39 0 2.3 5 5 13 22 4 

"'Key: NA is no answer; TL is too little; AR is about right; TH is too much; 
P is poor; A is adequate; G is good; E is excellent. 
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students who had used the, reference books felt they were "good," 

27% felt they were "adequate," and 10% felt they were "poor." 

There was a wide variation from the average feeling of "ade

quate" about reference books satisfying the student needs for 

those enrolled in "under 6" college units, who rated it higher. 

Comments were too varied to categorize except as negative (6), 

positive comments (2), and comments about improvement (3). 

Table 9 presents data on student usage, feelings about 

the amount of usage, and feelings about help received from the 

computer terminals. The computer terminals were used by 24 

(7%) of the 322 students who had used the learning center. The 

greatest number of students using the computer terminals in 

terms of: (1) age, was the group of "20-30" year olds, but the 

"under 20" year old group used it the highest average times per 

month; (2) college load, was the 1113-16" units group who also 

used it the highest average times per month; and (3) outside 

weekly job hours, was the "under 10" hours/week group who also 

used it the highest average times per month. 

The typical student felt that this usage was between 

"too little" and "about right." Fifty-four percent of the stu

dents who had used the computer terminals felt they had used 

them "about the rightff amount of time and 42% felt they had 

used them "too little.!! There was a wide variation from the 

average feeling of between "too little" and "about right!! for 

four groups: (1) the "31-40" year olds, (2) the students em

ployed "10-20" hours/week who both rated it much higher, 
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Table 9. Mathematics Learning Center Computer Terminals 
Services for Students 

Usa~e Feeling about Feeling about 
Avg Amount of Use'" Help Received'" 

Times NA TL AR TH NA P A G E 
Number Percent /Mo AV!i! 0 1 2 3 Av~ 0 1 2 3 4 

A!i!e in Years 

Under 20 5 21 4.4 1.4 0 3 2 0 3.4 0 0 1 1 3 

20-30 16 67 2.1 1.5 1 6 9 0 3.2 2 0 0 5 9 

31-40 1 4 1.0 2.0 0 0 1 0 0.0 1 0 0 0 0 

Over 40 2 8 1.0 1.5 0 1 1 0 1.0 1 0 1 0 0 

College Load 
~n Un~ts 

Under 6 2 8 0.0 1.0 1 0 1 J 2.0 1 0 0 0 1 

6-12 6 25 1.5 1.5 0 3 3 :) 3.3 1 0 0 0 5 

13-16 11 46 3.3 1.6 0 4 7 0 2.7 2 0 l. 4 4 

Over 16 5 21 2.8 1.4 0 3 2 0 3.2 0 0 1 2 2 

Outside Work-
Ioao ~n Hr:7WK 

Under 10 10 42 3.0 1.6 0 4 6 0 2.5 3 0 0 3 4 

10-20 4 17 2.0 2.0 0 0 4 0 3.0 0 0 1 2 1 

21-30 7 29 2.4 1.3 1 3 3 0 3.3 1 0 0 1 5 

Over 30 3 12 1.3 1.0 o 3 0 0 3.3 o 0 1 0 2 ---- -----
Total 24 100 2.5 1.5 1 10 13 0 2.9 4 0 2 6 12 

"'Key: NA is no answer; TL is too little; AR is about right; TM is too much: 
P is poor; A is adequate; G is good; E is excellent. 



(3) those enrolled in "under 6 II college units, and (4) those 

employed "over 30" hours/week who both rated it much lower. 

The typical student felt the computer terminals were 

"good" in satisfying his/her needs. Fifty percent of the stu

dents who had used the computer terminals felt they were "ex

cellent," 2 5% felt they were "good," and 17% had "no answer." 

There was a wide variation from the average feeling of "good" 

in satisfying the student needs for three groups: (1) those 

"31-40" years of age, (2) those "over 40" years of age, and 

(3) those enrolled in "under 6" college units. These three 

groups rated it much lower. 
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Comments were mainly complaints about lack of access 

time on the computer and shortage of software for the computer. 

The comments (8) indicated a need for improvement in the com

puter services. 

Table 10 presents data on student" usage, feelings about 

the amount of usage, and feelings about help rece~ved from the 

filmstrips/slides/tapes. The filmstrips/slides/tapes were used 

by 21 (7%) of the 322 students who had used the learning cen

ter. The greatest number of students who had used the 

filmstrips/slides/tapes in terms of: (1) age, was the group 

"20-30" year olds, but the "31-40" year olds group had used them 

the highest average times per month; (2) college load, were the 

"under 6," "6-12," and "13-16" units groups, and the group en

rolled in "13-16" units had used them the highest average times 

per month; and (3) outside weekly job hours, were the "under 10" 
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Table 10. Mathematics Learning Center Filmstrips/Slides/Tapes 
Services for Students 

Usa9:e Feeling about Feeling about 
Avg Amount of Use": Help Received':: 

Times NA TL AR TH NA P A G E 
Number Percent /Mo AVf.! a 1 2 3 Avg a 1 2 3 a. 

As:e in Years 

Under 20 6 29 2.7 1.5 1 2 2 1 2.2 1 1 1 2 1 

20-30 8 38 2.8 1.1 2 3 3 a 2.5 2 a 1 2 3 

31-40 24 5.4 2.0 a 1 3 1 2.6 a 2 a 1 2 

Over 40 :1 10 1.5 1.0 a 2 a a 1.5 a 1 1 0 0 

College Load 
~n Un~ts 

Under 6 6 29 3.7 1.8 1 0 4 1 3,0 0 1 1 1 3 

6-12 6 29 2.5 0.8 2 3 1 0 1.5 3 1 0 0 2 

13-16 6 29 4.3 1.7 a 3 2 1 2.3 a 1 2 0 

Over 16 3 15 1.7 1.3 a 2 1 a 2.7 a 1 a 1 1 

Outside \<Iork 
Ioaa ~n Hr7WK 

Under 10 7 33 4.6 1.3 2 1 4 0 2.6 1 1 0 :3 2 

10-20 3 14 1.3 0.7 1 2 0 a 0.7 2 a 1 0 a 

21-30 4 19 3.3 1.8 a 2 1 1 2.8 a 1 0 2 1 

Over 30 7 34 2.7 1.7 _0 _3 _3-1: 2.6 o 2 2 0 3 -----
Total 21 100 3.2 1.4 3 8 8 2 2.3 3 4 3 6 

"'Key: NA is no answer; TL is too little; AR is about right; TM is tJO much; 
P is poor; A is adequate; G is good; E is excellent. 



and Ifover 3D" hours/week group, and the group employed Ifunder 

101f hours/week had used them the highest average times per 

month. 

The typical student'felt that this usage was between 
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If too little lf and Ifabout right. 1f Thirty-eight percent of the 

students who had used the filmstrips/slides/tapes felt they had 

used them "about the right" amount of time and 38% felt they 

used them "too little." There was a wide variation from the 

average feeling of between If too little lf and Ifabout right" for 

some of the groups. 

The typical student felt the filmstrips/slides/tapes 

were lIadequate!!in satisfying his/her needs. However, there was 

a wide variation from the average feeling of "adequate!1 for most 

of the groups. 

Most comments (4) were critical of the services. 

Table 11 presents data on student usage, feelings about 

the amount of usage, and feelings about help received from the 

calculators. The calculators were used by 171 (53%) of the 322 

students who had used the learning center. The greatest number 

of students using the calculators in terms of: (1) age, was 

the group of 1f20-30" year olds who also used them the highest 

average times per month; (2) college load, was the "13-16 1f units 

group, but the group enrolled in "6-121f units used them the 

highest average times per month; and (3) outside weekly job 

hours, was the Ifunder 10" hours/week group, but the group 
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Table 11. Mathematics Learning Center Calculators Services for 
Students 

Age in Years 

Under 20 

20-30 

31-40 

Over 40 

College Load 
~n Un~ts 

Under 6 

6-12 

13-16 

Over 16 

Usage 
Avg 

Times 
Number Percent /Mo 

61 

85 

15 

10 

17 

53 

75 

26 

36 

50 

9 

6 

10 

31 

44 

15 

9.8 

16.7 

13.7 

11.2 

9.2 

15.8 

13.7 

11.9 

Outside Work
load ~n Hr/\'Jk 

Under 10 

10-20 

21-30 

Over 30 

Total 

70 

42 

30 

29 

171 

41 

25 

18 

17 

100 

12.5 

16.5 

15.3 

10.4 

13.6 

Feeling about 
Amount of Use'" 

NA TL AR TH 

Feeling about 
Help Received'" 
NA P A G 

Avg 0 1 2 3 Avg o 1 2 3 
E 
4 

1.9 

1.8 

2.1 

1.8 

2.1 

1.7 

1.9 

1.8 

1.8 

1.8 

1.9 

2.0 

1.8 

1 7 51 2 2.4 6 2 21 25 7 

7 9 64 5 2.3 19 3 18 27 18 

o 1 12 2 1.9 6 0 2 4 3 

o 2 8 0 1.3 5 112 1 

o 2 12 3 2.5 2 o 5 7 3 

3 9 40 1 2.2 11 4 10 18 10 

3 6 62 4 2.2 16 2 20 24 13 

2 2 21 1 2.0 7 0 793 

3 10 55 2 2.1 19 1 15 21 14 

4 3 33 2 2.5 1 12 16 8 

o 3 26 1 2.3 4 3 7 11 S 

1 3 21 4 1.9 8 1 8 10 2 ---- -----
8 19 135 9 2.2 36 6 42 58 29 

1~ey: NA is no clnswer; TL is too little; AR is about right; TM is too much; 
P is poor; A is adequate; G ..r~ good; E is excellent. 
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employed "10_20" hours/week used them the highest average times 

per month. 

The typical student felt that this usage was "about 

right." Seventy-nine percent of the students who had used the 

calculators felt they had used them "about the right" amount of 

time. 

The typical student felt the calculators were "adequate" 

in satisfying his/her needs. Thirty-four percent of the stu-

dents who had used the calculators felt they were "good," 25% 

felt they were "adequate," 21% had "no answer," and 17% felt 

they were "excellent." There was a wide variation from the 

average feeling of "adequate" for those "over 40" years of age 

who rated them much lower. 

Many of the comments indicated that students used their 

own calculators. Other comments revealed that some students 

use the calculators to 90 all computations while others use them 

only to check answers. There were about the same number of 

positive comments (27) as negative comments (28). There were a 

few comments about improvements (8). 

A Comparison of Student Usage of 
the Services and Resources 

The following comparisons are based on the 12 age, col-

lege load, and job hours groups in the previous Tables 5 through 

11. The student monthly usage based on the average number of 

students using a particular service in the mathematics learning 

center ranked: 



1. Tutoring highest with 10 groups (83%) ranking it 

highest. 

2. Calculators second highest with one group ranking it 

highest and 10 groups (83%) ranking is second highest. 

3. Testing third highest with two groups ranking it high

est, three groups ranking it second highest, and seven 

groups (58%) ranking it third highest. 
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4. Reference books, counseling, computer terminals, and 

filmstrips/slides/tapes fourth through seventh highest, 

respectively. 

The student monthly usage based on the average number of 

times that the students used a particular service in the mathe

matics learning center ranked: 

1. Calculators highest with all groups (100%) ranking it 

highest. 

2. Tutoring second highest with 10 groups (83%) ranking it 

second highest. 

3. Testing third highest with one group ranking it second 

highest and eight groups (67%) ranking it third highest. 

4. Counseling, filmstrips/slides/tapes, reference books, 

,and computer terminals fourth through seventh highest, 

respectively. 



Student Rankings of the Services 
and Resources 
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The following discussion analyzes the student responses 

to questions about their ranking the services and resources 

used in the mathematics learning center for helpfulness in 

learning mathematics by the students who had used the center 

and for the assumed worthiness in the study of mathematics by 

the students who had not used the center. The ranking for help

fulness from the most helpful to the least helpful is based on 

a system which assigns points to the number of student rankings 

for each of the services and resources. The ranking for worthi-

ness from the most worthy to the least worthy is based on the 

number of students who indicated the service would be of worth 

to them in their study of mathematics. 

Table 12 presents data on responses about the helpful-

ness and worthiness of the services and resources for students 

lIunder 20 11 years of age. The order of group ranking for help-

fulness by 128 (40%) of the 322 students who has used the learn-

ing center is tutoring, testing, calculators, counseling, 

reference books, filmstrips/slides/tapes, and computer 

terminals. 

The order of group ranking for worthiness by 295 (57%) 

of the 515 students who had not used the center is calculators, 

testing, tutoring, reference books, counseling, computer termi-

nals, and filmstrips/slides/tapes. 
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Table 12. A Comparison of Services and Resources for Students 
of the Age Group under 20 Years 

Type of 
Service or 

Resource 

Tutoring 

Testing 

Calculators 

Counseling 

Reference 
Books 

Filmstrips/ 
Slides/Tapes 

Computer 
Terminals 

Total 

Students Using 
the Learning Center 

Rariking for Helpfulness 
(Points) 

1st 2nd 3rd 4th 5th Total 
( 5) (4)' (3) (2) ( 1 ) Point s 

70 8 2 1 o 390 

22 23 3 0 o 211 

12 17 14 0 o 170 

3 431 o 42 

322 1 o 31 

231 0 o 25 

o 3 0 1 o 14 

112 60 25 4 o 883 

Students Not Using 
the Learning Center 
Useful for Learning 

Number 

127 

129 

200 

97 

100 

31 

93 

777 
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Table 13 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

1120-30 11 years of age. The order of group ranking for helpful

ness by 140 (43%) 0'£ the 322 students who had used the learning 

center is tutoring, testing, calculators, computer terminals, 

reference books, counseling, and filmstrips/slides/tapes. The 

order of group ranking for worthiness by 172 (33%) of the 515 

students who had not used the learning center is calculators, 

tutoring, testing, reference books, counseling, computer termi

nals, and filmstrips/slides/tapes. 

Table 14 presents data on responses about the helpful~ 

ness and worthiness of the services and resources for students 

1131_40 11 years of age. The order of group ranking for helpful

ness by 33 (10%) of the 322 students who had used the learning 

center is tutoring, testing, counseling, calculators, 

filmstrips/slides/tapes, reference books, and computer termi

nals. The order of group ranking for worthiness by 33 (6%) of 

the 515 students who had not used the learning center is calcu

lators, reference books, tie for tutoring and testing, counsel

ing, computer terminals, and filmstrips/slides/tapes. 

Table 15 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

lIover 40 11 years of age. The order of group ranking for helpful

ness by 21 (7%) of the 322 students who had used the learning 

center is tutoring, testing, calculators, reference books, com

puter terminals, and a tie between counseling and 



63 

Table 13. A Comparison of Services and Resources for Students 
of the Age Group 20-30 Years 

Stud'3nts Using 
the Learning Center 

Ranking for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or lst 2nd 3rd 4th 5th Total Useful for Learning 
Resource (5) (4) (3) (2) (l) Points Number 

Tutoring 55 7 2 0 0 309 78 

Testing 27 l2 6 2 0 205 76 

Calculators 7 23 8 l l 154 104 

Computer 
Terminals 5 4 3 l 0 52 46 

Reference 
Books 3 5 2 2 0 45 68 

Counseling 3 7 0 0 0 43 54 

Filmstrips/ 
Slides/Tapes 3 l 0 2 0 23 26 -- -- -- ----

Total l03 59 2l 8 l 83l 452 
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Table 14. A Comparison of Services and Resources for Students 
of the Age Group 31-40 Years 

Type of 
Service or 

Resource 

Tutoring 

Testing 

Counseling 

Calculators 

Filmstrips/ 
Slides/Tapes 

Reference 
Books 

Computer 
Terminals 

Total 

Students Using 
the Learning Center 

Rariking for Helpfulness 
(Points) 

1st 2nd 3rd 4th 5th Total 
( 5) (4) ( 3) (2) (1) Point s 

·9 3 0 

811 

210 

013 

111 

110 

o 2 0 

21 10 5 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

57 

47 

14 

13 

12 

9 

8 

160 

Students Not Using 
the Learning Center 
Useful for Learning 

Number 

12 

12 

9 

17 

5 

13 

8 

76 
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Table 15. A Comparison of Services and Resources for Students 
of the Age Group over 40 Years 

Students Using 
the Learning Center 

Students Not Using Rariking for Helpfulness 
Type of (Points) the Learning Center 

Service or 1st 2nd 3I'd 4th 5th Total Useful for Learnlng 
Resource (5) (4) (3) (2) (1) Points Number 

Tutoring 11 2 0 0 0 63 9 

Testing 5 3 1 0 0 40 8 

C~:llculators 2 2 1 0 0 21 11 

Reference 
Books 0 1 1 0 0 7 8 

Computer 
Terminals 0 1 0 0 0 4 3 

Counseling 0 0 0 0 0 0 3 

Filmstrips/ 
Slides/Tapes 0 0 0 0 0 0 6 -- -- -- ----

Total 18 9 3 0 0 135 48 
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filmstrips/slides/tapes. The order of group ranking for worthi

ness by 15 (3%) of the 515 students who had not used the l~arn

ing center is calculators, tutoring, a tie between testing and 

reference books, filmstrips/slides/tapes, and a tie between 

counseling and computer terminals. 

Table 16 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

enrolled in lTunder 6" units. The order of group ranking for 

helpfulness by 39 (12%) of the 322 students who had used the 

learning center is tutoring, testing, calculators, filmstrips/ 

slides/tapes, reference books, counseling, and computer termi

nals. The order of group ranking for worthiness by 50 (10%). of 

the 515 students who had not used the learning center is calcu

lators, tutoring, testing, a tie between reference books and 

computer terminals, counseling, and filmstrips/slides/tapes. 

Table 17 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

enrolled in 1T6_121T units. The order of group ranking for help

fulness by 99 (31%) of the 322 students who had used the learn .. 

ing center is tutoring,testing, calculators, counseling, 

reference books, computer terminals, and filmstrips/slides/ 

tapes. The order of group ranking for worthiness by 128 (25%) 

of the 515 students who had not used the learning center is cal

culators, testing, tutoring, reference books, computer termi

nals,' counseling, and filmstrips/slides/tapes. 
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Table 16. A Comparison of Services and Resources for Students 
of the College Load Group Under 6 Units 

Students Using 
the Learning Center 

Rariking for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or 1st 2nd 3rd 4th 5th Total Useful for Learning 
Resource (5) (4) (3) (2) (1) Points Number 

Tutoring 12 5 1 0 0 83 23 

Testing 9 4 2 0 0 67 17 

Calculators 6 3 1 0 0 45 31 

Filmstrips/ 
Slides/Tapes 2 0 1 1 0 15 7 

Reference 
Books 1 1 1 0 0 12 15 

Counseling 1 1 0 0 0 9 13 

Computer 
Terminals 0 0 1 0 0 3 15 -- -- -- ----
Total 31 14 7 1 0 234 121 
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Table 17. A Comparison of Services and Resources for Students 
of the College Load Group 6-12 Units 

Students Using 
the Learning Center 

Rarik~ng for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or 1st 2nd 3rd 4th 5th Total Useful for Learning 
Resource (5) (4) (3) (2) (1) Points Number 

Tutoring 55 3 1 0 0 290 61 

Testing 14 13 3 0 0 131 62 

Calculators 2 15 10 1 0 102 77 

Counseling 1 5 1 0 0 28 40 

Reference 
Books 3 3 0 0 0 27 50 

-Computer 
Terminals 2 3 0 0 0 22 44 

Filmstrips/ 
Slides/Tapes 2 2 0 0 0 18 26 --- --- --- --- ---
Total 79 44 15 1 0 618 360 
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Table 18 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

enrolled in 1113_16 11 units. The order of gI'OUp ranking for 

helpfulness by 140 (43%) of the 322 students who had used the 

learning center is tutoring, testing, calculators, counseling, 

reference books, computer terminals, and filmstrips/slides/ 

tapes. The order of group ranking for worthiness by 224 (43%) 

of the 515 students who had not used the learning center is cal

culators, tutoring, testing, reference books, counseling, compu

ter terminals, and filmstrips/slides/tapes. 

Table 19 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

enrolled in lIover 16 11 units. The order of group ranking for 

helpfulness by 44 (14%) of the 322 students who had used the 

leaI'ning center is tutoring, testing, calculators, computer ter

minals, counseling, filmstrips/slides/tapes, and reference 

books. The order of group ranking for worthiness by 113 (22%) 

of the 515 students who had not used the learning center is cal

culators, testing, tutoring, reference books, counseling, com

puter terminals, and filmstrips/slides/tapes. 

Table 20 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

employed lIunder 1011 hours/week. The order of group ranking for 

helpfulness by 135 (42%) of the 322 students who had used the 

learning center is tutoring, testing, calculators, counseling, 

computer terminals, reference books, and filmstrips/slides/tapes. 
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Table 18. A Comparison of Services and Resources for Students 
of the College Load Group 13-16 Units 

Students Using 
the Learning Center 

Rarik2ng for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or 1st 2nd 3rd 4th 5th Total Useful for Learn2ng 
Resource (5) (4) (3) (2) (1) Points Number 

Tutoring 60 10 2 1 0 348 91 

Testing 33 14 4 2 0 237 86 

Calculators 11 17 11 0 0 156 151 

Counseling 4 6 1 0 0 47 72 

Reference 
Books 2 5 4 1 0 44 79 

Computer 
Terminals 1 7 0 1 0 35 59 

Filmstrips/ 
Slides/Tapes 1 3 1 0 0 20 21 -- -- -- ----
Total 112 62 23 5 0 887 559 
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Table 19. A Comparison of Services and Resources for Students 
of the College Load Group over 16 Units 

Students Using 
the Learning Center 

Rariklng for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or 1st 2nd 3rct 4th 5th Total Useful for LearnIng 
Resource (5) (4) (3) (2) (1) Points Number 

Tutoring 18 2 0 0 0 98 51 

Testing 6 8 2 0 0 68 60 

Calculators 2 8 4 0 1 55 73 

Computer 
Terminals 2 0 2 1 0 18 32 

Counseling 2 0 1 1 0 15 38 

Filmstrips/ 
Slides/Tapes 1 0 0 1 0 12 14 

Reference 
Books 1 0 0 2 0 9 45 --- --- --- --- ---
Total 32 18 9 5 1 275 313 
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Table 20. A Comparison of Services and Resources for Students 
of the Outside Job Group under lO Hours/Week 

Students Using 
the Learning Center-

Rariking for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or 1st 2nd 3rd 4th 5th Total Useful. for Learning 
Resource (5) (4) (3) (2) (l) Points Number 

Tutoring 53 9 3 l 0 312 7l 

Testing 34 II 3 2 0 227 82 

Calculators 8 l6 II 0 0 l37 l22 

. Counseling 5 5 0 0 0 45 56 

Computer 
Terminals 3 6 0 l 0 4l 52 

Reference 
Books 2 5 2 l 0 38 73 

Filmstrips/ 
Slides/Tapes 5 l 0 0 0 29 30 --- --- --- --- ---
Total llO 53 19 5 0 829 486 



The order of group ranking for worthiness by 198 (38%) of t0e 

515 students who had not used the learning center is calcula

tors, testing, reference books, tutoring, counseling, computer 

terminals, and filmstrips/slides/tapes. 

Table 21 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

employed "10-20" hours/week. The order of group ranking for 

helpfulness by 80 (25%) of the 322 students who had used the 

learning center is tutoring, testing, calculators, reference 

books, counseling, computer terminals, and filmstrips/slides/ 

tapes. The order of group ranking for worthiness by 133 (26%) 

of the 515 students who had not used the learning center is 

calculators, tutoring, testing, counseling, reference books, 

computer terminals, and filmstrips/slides/tapes. 

Table 22 presents data on responses about the helpful

ness and worthiness of the services and resources for students 

employed T!2l-30" hours/week. The order of group ranking for 

helpfulness by 57 (18%) of the 322 students who had used the 

learning center is tutoring, calculators, testing, counseling, 
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a tie between reference books and computer terminals, and then 

the lowest is filmstrips/slides/tapes. The order of group rank

ing for worthiness by 114 (22%) of the 515 students who had. not 

used the learning center is calculators, testing, reference 

books, tutoring, computer terminals, counseling, and filmstrips/ 

slides/tapes. 
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Table 2l. A Comparison of Services and Resources for Students 
of the Outside Job Group 10-20 Hours/Week 

Students Using 
the Learning Center 

Rariklng for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or 1st 2nd 3rd 4th 5th Total Useful for Learnlng 
Resource (5) (4) (3) (2) (1) Points Number 

Tutoring 43 7 1 0 0 246 73 

Testing 14 13 2 0 0 128 56 

Calculators 7 10 6 1 1 96 87 

Reference 
Books 3 1 0 2 0 23 41 

Counseling 1 2 2 1 0 21 48 

Computer 
Terminals 0 1 1 1 0 9 38 

Filmstrips/ 
Slides/Tapes 0 2 0 0 0 8 11 --- --- --- --- ---
Tur:al 68 36 12 5 1 531 354 
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Table 22. A Comparison of Services and Resources for Students 
of the Outside Job Group 21-30 Hours/Week 

Type of 
Service or 
Resource 

Tutoring 

Calculators 

Testing 

Counseling 

Reference 
Books 

Computer 
Terminals 

Filmstrips/ 
Slides/Tapes 

Total 

Students Using 
the Learning Center 

Rariking for Helpfulness 
(Points) 

1st 2nd 3rct 4th 5th Total 
( 5) (4) ( 3) (2) ( 1) Points 

33 1 0 0 o 169 

3 11 4 0 o 71 

5 10 1 0 o 68 

2 2 1 0 o 21 

o 3 1 0 o 15 

1 1 2 0 o 15 

o 112 o 11 

44 29 10 2 o 370 

Students Not Using 
the Learning Center 
Useful for Learning 

Number 

47 

78 

53 

36 

48 

44 

17 

323 



76 

Table 23 presents data on responses about the helpful

ness and'worthiness of the services and resources for students 

employed "over 30" hours/week. The order of group ranking for 

helpfulness by 50 (16%) of the 322 students who had used the 

learning center is tutoring, testing, calculators, reference 

books, computer terminals, and a tie between filmstrip~/slides/ 

tapes and counseling. The order of group ranking for worthiness 

by 70 (14%) of the 515 students who had not used the learning 

center is calculators, tutoring, testing, reference books, 

counseling, computer terminals, and filmstrips/slides/tapes. 

The following comparisons are based on the 12 age, col

lege load, and job hours groups in the previous Tables 12 

through 23. The students who had used the mathematics learning 

center ranked the services and resources for helpfulness. They 

ranked: 

1. Tutoring highest with all groups (100%) ranking it 

highest. 

2. Testing second highest with 11 groups (92%) ranking it 

second highest. 

3. Calculators third highest with one group ranking it 

second highest and 10 groups (83%) ranking it third 

highest. 

4. Counseling, reference books, computer terminals, and 

filmstrips/slides/tapes fourth through seventh highest, 

respectively. 
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Table 23. A Comparison of Services and Resources for Students 
of the Outside Job Group over 30 Hours/Week 

Students Using 
the l,earning Center 

Rarik~ng for Helpfulness Students Not Using 
Type of (Points) the Learning Center 

Service or 1st 2nd 3rd 4th 5th Total Useful for Learning 
Resource (5) (4) (3) (2) (1) Points Number 

Tutoring 16 3 0 0 0 92 35 

Testing 9 5 5 0 0 80 34 

Calculators 3 6 5 0 0 54 45 

Reference 
Books 2 0 2 0 0 16 27 

Computer 
Terminals 1 n 0 0 0 13 16 "-

Filmstrips/ 
Slides/Tapes 1 1 1 0 0 12 10 

Counseling 0 3 0 0 0 --- --- --- --- --- 12 23 

Total 32 20 13 0 0 279 190 



The students who had not used the mathematics learning 

center checked the services and resources of the mathematics 

learning center that they felt might be of worth to them in 

their study of mathematics. They ranked: 

1. Calculators highest with all groups (100%) ranking it 

highest. 
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2. Tutoring and testing tied for second highest. Six 

groups (50%) ranked tutoring second highest, four groups 

ranked it third highest, and two groups ranked it fourth 

highest. Five groups (42%) ranked testing second high-

est, and seven groups ranked it third highest. 

3. Reference books, counseling, computer terminals, and 

filmstrips/slides/tapes fourth through seventh highest, 

respectively. 

4. Other items that the students added to the list of the 

services and resources included teachers, homework, and 

individual study. 

Reasons Why Students Had Not Used 
the Mathematics Learning Center 

The following discussion analyzes the student responses 

to the question about the reasons why 515 students (62%) of the 

837 student responses in the survey indicated they had not used 

the college mathematics learning center. Table 24 presents data 

about these student responses according to their age, college 

load, and outside job hours/week. The student responses indi-

cated that: 
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Table 24. Reasons Why Students Had Not Used the College 
Mathematics Learning Center 

Knew about Needed Help 
Did Not It but Did but Did Not 

Know Not Need Want to Other 
about It Help Use It Reasons 

Age Groups 

Under 20 years 95 139 23 42 

20 to 30 years 46 87 10 36 

31 to 40 years 11 16 3 8 

Over 40 years 6 6 0 4 

College Load 

Under 6 units 19 23 2 9 

6 to 12 units 42 60 9 21 

13 to 16 units 59 110 19 43 

Over 16 units 38 55 6 17 

OU"{:side Job 

Under 10 hours/week 60 97 12 27 

10 to 20 hours/week 48 55 12 24 

21 to 30 hours/week 33 63 6 21 

Over 30 hours/week 17 33 6 18 

Total 158 248 36 90 



1. Thirty-one percent of the nonusers did not know about 

the services and resources. 
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2. Forty-eight percent of the nonusers knew about the ser

vices and resources but did not need help. 

3. Seven percent of the nonusers needed help from the cen

ter but did not want to use it. Their explanations for 

not wanting to use it confirmed that many of them did 

not have time to use the center. 

4. Seventeen percent gave other reasons for not using the 

center. Some students received help from other people 

such as spouses or friends. Some students complained 

that the mathematics learning center did not help them, 

while other students indicated that they will use it in 

the future. 

s. Fifty-seven percent of the nonusers were lIunder 20 11 

years of age and 33% were in the 1120-3011 year old group. 

6. Forty-three percent of the nonusers were enrolled in 

1113-16 11 college units and 25% were enrolled in 116-12" 

college units. 

7. Thirty-eight percent of the nonusers were employed 

lIunder 10" hours/week, 26% were employed "10-20" hours/ 

week, and 22% were employed 1121-30" hours/week. 

Instructor Responses 

In the second survey there were 33 instructors who re

sponded. The average total college teaching experience for 
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these instructors was 13 years with a range of one through 35 

years. Their average college teaching experience at their pres

ent college was 11 years with a range of one through 31 years. 

The methods of instruction for classes in the survey 

were the lecture method (79%), self-paced (9%), individualized 

(3%), audiotutorial (3%), and combinations of these methods 

(6%) • 

Table 25 presents data on the instructor recommendations 

of the services to students, feelings about input of materials 

and/or request for changes to the services, and feelings about 

support received from the services. 

The recommendations of the services by the instructors 

were ranked on the basis of the number of instructors recommend

ing each service to students. The order of ranking for recom

mendations were tutoring (94%), testing (61%), filmstrips/ 

slides/tapes (55%), a tie between calculators (45%) and coun

seling (45%), and a tie between reference books (39%) and 

computer terminals (39%). 

The typical instructor felt his/her input of materials 

and/or request for changes to the tutoring service was between 

"about right" and "too little." Sixty-four percent felt their 

input was "about right," 9% felt it was "too little, II and 24% 

felt they had no input. 

The typical instructor felt the support he/she received 

from the tutoring service was "good." 'rhirty-nine percent felt 
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Table 25. A Comparison of Services and Resources by Instructors 

Type of 
Service or 

Resource 

Tutoring 

Testing 

Filmstrips/ 
Slides/Tapes 

Calculators 

Counseling 

Reference books 

Computer 
terminals 

Total 

Recommending 
the Services 

Number Pp.rcent 

31 

20 

18 

15 

15 

13 

13 

33 

94 

61 

55 

45 

45 

39 

39 

100 

Feeling about 
Inout of :1aterials i, 

N TL AR TM 

Feeling about 
Suooort Received'" 

N P AGE 
Ava 0 1 2 3 Avq 0 1 2 3 4 

1.5 8 3 21 1 2.9 4 o 3 13 13 

1.2 15 o 16 2 2.2 12 1 2 6 12 

1.1 14 3 15 1 1.5 14 2 9 3 

0.8 19 1 12 

0.8 16 

0.9 15 

7 10 

5 13 

1 1.3 16 3 6 3 

o 1.7 12 1 10 5 

o 1.4 16 1 7 4 

1.2 ..E_3 ~_2 1.3 16 d 5 4 d -----
1.1 IJJ 22 102 7 1.8 90 16 29 52 44 

"'Key: N is none; TL is too little; AR is about right; TH is too much; 
P is poor; A is adequate; G is good; E is excellent. 



the support was "excellent, IT 39% felt it was ITgood, IT and 12% 

felt they had received no support. 
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However, in spite of the positive ratings, most of the 

instructor written comments about the tutoring service were 

negative (12) or comments about improvements (12) rather than 

positive (8). Many comments mentioned a need for more tutoring 

and tutoring space. Several comments related to the personal 

actions of the tutors and their tutoring procedures. Some posi

tive comments mentioned the good communications between the tu

tors and instructors. 

The typical instructor felt his/her input of materials 

and/or request for changes to the testing service was ITtoo 

little. If Forty-eight percent felt their input was Ifabout 

right,1f but 45% felt they had no input. 

The typical instructor felt the support they received 

from the testing service was lfadequate. 1f Thirty-six percent 

felt the support was ITexcellent, II 18% felt it was Ifgood," and 

36% felt they had received no support. 

The instructor written comments about the testing ser

vice were evenly divided between positive (9) and negative (8) 

with only two other comments about improvements. The nature of 

the comments were very different from eac~ other. 

The typical instructor felt his/her input of materials 

and/or request for changes to the filmstrips/slides/tapes ser

vice was If too little." Forty-five percent felt their input was 

Ifabout right," but 42% felt they had no input. 
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The typical instructor felt the support they received 

from the film~trips/slides/tapes service was between "poor" and 

"adequate. II Twenty-seven percent felt the support was "good, II 

15% felt it was "adequate," and 42% felt they received no 

support. 

The instructor written comments about the filmstrips/ 

slides/tapes service were more negative (11) than positive (3) 

and indicated that very little attention is given to these 

services. 

The typical instructor felt his/her input of materials 

and/or request for changes to the calculators service was "too 

little. II Thirty-six percent felt their input was "about 

right, II but 58% felt they had no input. 

The typical instructor felt the support he/she received 

from the calculators service was "poor." Eighteen percent felt 

the support was "adequate, II 15% felt it was "good, II but 48% 

felt they had received no support. 

All but one of the instructor written comments about the 

calculators service were negative (15). Many indicated that the 

students had their own calculators. Other comments indicated 

that the calculators were outdated or not available. 

The typical instructor felt his/her input of materials 

and/or request for changes to the counseling service was "too 

little. II Thirty percent felt their input was "about right," 

21% felt it was IItoo little, II and 58% felt they had no input. 
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The typical instructor felt the support he/she received 

from the counseling service was "adequate." Thirty percent 

felt the support was "good," 15% felt it was ifexcellent," 15% 

felt it was "poor," and 36% felt they had received no support. 

The instructor written comments about the counseling 

service were more negative (8) than positive (4) or comments 

about improvements (4). Many instructors complained about the 

location of the counselor which was not primarily in the learn

ing center. Several mentioned that the counselors were not 

familiar with the student problems nor mathematical skills. 

The typical instructor felt his/her input of materials 

and/or request for changes to the reference books service was 

"too little." Thirty-nine percent felt their input was "about 

right," 15% felt it was "too little," and 45% felt they had no 

input. 

The typical instructor felt the support he/she received 

from the reference books service was "poor." Twenty-one percent 

felt the support was "adequate," 15% felt it was "good," 12% 

felt it was "excellent," and 48% felt they had received no 

support. 

The instructor written comments about the reference 

books service were mostly negative (8) and these comments indi

cated reference books were not given much consideration. 

The typical instructor felt his/her input of materials 

and/or request for changes to the computer terminals service 



was "too little." Forty-five percent felt their input was 

"about right," but 39% felt they had no input. 
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The typical instructor felt the support he/she received 

from the computer terminals service was "poor." Fifteen per

cent felt the suppqrt was "adequate," 12% felt it was "excel

lent, II 12 % felt it was "good," 12 % felt it was "poor," and 48% 

felt they had received no support. 

All but one of the instructor written comments about the 

computer terminals service were negative (16) with complaints 

about access time on the computer and lack of student desire to 

use the terminals. 

For all the services and resources, 43% of the total 

responses about the input of materials were for no input and 

44% were for about the right amount of input. Thirty-nine per

cent of the total responses about the support received were for 

no support and 42% were for good or excellent support. 

Figure 1 compares the typical student feelings about 

help received from each service and resource with the typical 

instructor feelings about the support received from each service 

and resource in the college mathematics learning center. 

The tutoring service was the only service rated the same 

by both the students and "instructors. The student ratings for 

each of the other services and resources were higher than the 

instructor ratings. 

The testing service was rated highest by the students 

with the tutoring and computer terminals services being rated 
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Figure 1. A Comparison of Feelings about the Help Received from 
Each Service and Resource by the Typical Student to 
the Support Received by the Typical Instructor 



almost as high. The tutoring service was rated highest by the 

instructors. 
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The calculators service was rated the lowest by both the 

students and instructors. The computer terminals service had 

the greatest difference in ratings by the students and 

instructors. 

Table 26 lists the rankings of each service or resource 

in terms of overall support each one provided to instructors for 

teaching the algebra courses in the survey. The order of the 

rankings from the greatest to the least amount of support is 

based on a system which assigns points to the number of instruc

tors listed in the rankings. The order of the rankings for this 

support is tutoring, testing, filmstrips/slides/tapes, counsel

ing, computer terminals, calculators, and reference books. 

The tutoring service was ranked the greatest support by 

64% of the instructors and the next greatest support by 18%. 

The testing service was ranked the greatest support by 33% of 

the instructors and the next greatest support by 24%. The 

filmstrips/slides/tapes service was ranked the greatest support 

by 6% of the instructors and the next greatest support by 24%. 

Guidelines 

The recommended guidelines resulting from this study re

flect the considerations that should govern the development or 

improvement of a college mathematics learning center. In formu

lating guidelines, consideration was given to the use of the 
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Table 26. Instructor Rankings for Overall Support the 
Services and Resources Provided in Teaching' Algebra 

Ranking for Overall Support in Teaching 
Type of (Points) 

Service or 1st 2nd 3 I'd 4th 5th 6th 7th Total 
Resource (7) (6) (5) (4) (3) (2 ) (1) Points 

Tutoring 21 6 3 0 0 0 1 199 

Testing 11 8 2 1 0 2 0 143 

Filmstrips/ 
Slides/Tapes 2 8 3 4 1 3 3 105 

Counseling l 4 3 7 3 1 2 87 

Computer 
Terminals 1 4 4 1 2 4 3 72 

Calculators 0 0 6 6 3 3 1 70 

Reference 
Books 2 0 5 0 7 1 3 65 

Total 38 30 26 19 16 14 13 741 



services and resources by students and instructors with the 

support of other staff members. 
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Each student who uses the college mathematics learning 

center should be encouraged to use more of the available ser

vices and resources. The instructors need to consider recom

mending a variety of services and resources similar to the way 

they recommend tutoring. The learning center personnel should 

encourage new students to use the center and ~emind other stu

dents of the available services by means of pamphlets, tours of 

the center, classroom visits, or a newsletter about the learning 

center. 

Students should be scheduled into the college mathemat

ics learning center for at least a few hours each semester. 

This will help to determine if the students need the services, 

and will require use of the center by those students who might 

not use it otherwise. Some qualified students who feel they do 

not need to use it may be employed by the center. Instructors 

should encourage students to visit the center by scheduling help 

sessions, seminars, and social events in the center. The learn

ing center personnel should offer new and different ways to help 

students and instructors, and should hire tutors and student 

aides who encourage students to use the center. 

Many instructors felt that they had no input into the 

services and resources of present college mathematics learning 

centers while other instructors felt they had lIabout the rightll 

amount of input and IIgood ll support from the services and 
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resourc~s in their teaching of mathematics. Efforts should be 

made to encourage instructors to be involved with the center in 

a variety of ways, such as serving on a faculty advisory board 

for the center, presenting seminars of interest for instructors, 

and supplying student help to instructors in other locations on 

the campus. 

The tutoring service was ranked highest in usage based 

on the number of students using it and for helpfulness in learn

ing mathematics by the students who had used the learning cen

ters. Many students felt they could use the tutoring service 

more often if the center hired enough tutors and provided ade

quate space for tutoring. Instructors ranked tutoring highest 

in the amount of their input and the support they received from 

the services. The learning center personnel should be very 

careful in selecting and supervising the tutors. 

The calculators service was ranked second highest in 

usage based on the number of students using it and third highest 

for helpfulness in learning mathematics by the students who had 

used the learning center. Students who had not used the center 

ranked calculators highest for assumed worthiness in learning 

mathematics. However, instructors felt they had little input 

into the calculators service of the center and did not feel this 

service was useful in teaching mathematics. The learning center 

personnel under the guidance of the instructors should advise 

the student how to select the proper calculator and to use it 

efficiently. Since many students have their own calculators 
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the center should consider supplying a few' special types of cal

culators that students usually do not buy. For the common 

models, the center should stock some to loan to students to be 

used in the center. 

The testing service was ranked third highest in usage 

based on the number of students using it and second highest for 

helpfulness in learning mathematics by the students who had used 

the learning center. Instructors ranked the testing service 

second highest in the amount of their input and the support they 

received from the service. Diagnostic tests with student inter

views (if necessAry) should be used to determine placement in 

courses or find specific mathematics deficiencies for students 

to overcome before or during enrollment in the mathematics pro

gram. A student!s results on his/her diagnostic test should be 

available to the student, instructors, and counselors. Many 

students like to take achievement tests over their coursework 

in the center. These tests may replace classroom testing or 

support classroom testings as retests, make-up tests, or sample 

tests. The college mathematics learning center should have a 

testing director who establishes procedures for both diagnostic 

and achievement testing. 

The reference book service was ranked fourth highest in 

usage based on the number of students using it and fifth highest 

for helpfulness in learning mathematics by the students who had 

used the learning center. However, it was uS8d by only 15% of 

the students who had used the center. Since many of the 
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reference books are outdated and not uniform in the sequence of 

mathematical concepts, the learning center personnel should of

fer information about the proper use of these books and increase 

the number of new editions. A system that informs students of 

the available reference books for the study of certain mathemat

ical concepts should be developed. Instructors should be en

couraged to use the reference books and to recommend them to 

their students. 

The counseling service was ranked fifth highest in usage 

based on the number of students using it and fourth highest for 

helpfulness in learning mathematics by the students who had 

used the learning center. Counseling by professional counselors 

should be available at certain times 'in the learning center. 

Peer counseling by students under the supervision of a profes

sional counselor should also be available in the learning cen

ter. Instructors should be included in the counseling service. 

The prevalent method of instruction in mathematics 

classes is the lecture method. The learning center personnel 

should encourage instructors to try other methods of instruction 

or to modify the traditional method. The students do not use 

the audiotutorial, video-taped, or filmstrips/slides/tapes 

types of instruction very often even though the ranking of 

filmstrips/slides/tapes is high for the instructors feelings 

about helpfulness in teaching mathematics. The instructors and 

learning center personnel should try to increase student use of 

these modes of instruction by trying new ideas that appeal to 
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students and by recommending the use of filmstrips/slides/tapes 

in the study of geometry especially in three-dimensional 

figures. 



CHAPI'ER 5 

SUMMARY AND RECOMMENDATIONS 

Summary 

The survey of all the two-year colleges in the United 

States revealed that many of these colleges have mathematics 

learning centers but only a few have comprehensive ones. Inde

pendent study was the most common method of instruction avail

able to students in the colleges with mathematics learning 

centers. However, retesting and the lecture method were the 

most common methods of instruction available to students in the 

colleges with comprehensive centers. Mathematics learning cen

ters had more full-time directors than part-time directors and 

more paid tutors than volunteer tutors. The comprehensive 

mathematics learning centers had a high percentage of full-time 

directors, paid tutors, and testing coordinators. 

The following summary is based on the survey of students 

and instructors in algebra classes in the two-year colleges with 

comprehensive mathematics learning centers. The typical student 

felt good about the tutoring service satisfying his/her needs, 

but felt he/she used it less than the right amount of time. The 

typical instructor felt good about the support he/she received 
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from it, but felt he/she had less than the right amount of input 

into the service. 

The typical student felt less than good about the calcu

lators service satisfying his/her needs, but felt he/she used 

it ahout the right amount of time. The typical instructor felt 

the support he/she received from it was poor, and felt he/she 

had less than the right amount of input into the service. 

The typical student felt good about the testing service 

satisfying his/her needs, and felt he/she used it about the 

right amount of time. The typical instructor felt the support 

he/she received from it was adequate, but felt he/she had too 

little input into the service. 

The typical student felt less than good about the ref

erence books service satisfying his/her needs, but felt he/she 

used it about the right amount of time. The typical instructor 

felt the support he/she received from it was poor, and felt 

he/she had too little input into the service. 

The typical student felt good about the counseling ser

vice satisfying his/her needs, but felt he/she used it less than 

the right amount of time. The typical instructor felt the sup

port he/she received from it was less than adequate, and felt 

he/she had too little input into the service. 

The typical student felt good about the computer termi

nals service satisfying his/her needs, but felt he/she used it 

less than the right amount of time. The typical instructor 
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felt the support he/she received from it was poor, and felt he/ 

she had too little input into the service. 

The typical student felt less than good about the 

filmstrips/slides/tapes satisfying his/her needs, and felt he/ 

she used it less than the right amount of time. The typical 

instructor felt the support he/she received from it was less 

than adequate, and felt he/she had too little input into the 

service. 

Table 27 presents a comparison of the ratings of the 

services and resources by students who had used them in the 

mathematics learning center. The ranking of the student feel

ings about the amount of time they had used the service was a 

tie between testing and calculators, reference books, a tie 

between tutoring and counseling, computer terminals, and 

filmstrips/slides/tapes. 

The ranking of the student feelings about the help they 

received from the service in terms of their own mathematics 

needs from excellent to poor was testing, a tie between tutoring 

and computer terminals, counseling, a tie between reference 

books and filmstrips/slides/tapes, and calculators. 

Table 28 presents a comparison of the rankings of ser

vices and resources by students and instructors. The tutoring 

service had the highest number of students using it and the 

highest number of instructors recommending it to students. The 

students ranked it highest of all services for helpfulness in 

learning mathematics and the instructors ranked it highest for 
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Table 27. Rankings of Student Feelings about the Services and 
Resources~': 

Ratings of the Ratings of the 
Type of Amount of Time Help Received (in Terms 

Service or the Students of Student Mathematical 
Resource Used the Service Needs) from the Service 

Testing 1-2 (tie) 1 

Calculators 1..;.2 (tie) 7 

Reference Books 3 5-6 (tie) 

Tutoring 4-5 (tie) 2-3 (tie) 

Counseling 4-5 (tie) 4 

Computer 
Terminals 6 2-3 (tie) 

Fi1mstrips/ 
Slides/Tapes 7 5-6 (tie) 

~~ey: the numbers 1 through 7 represent the highest to 
lowest rankings respectively. 



Table 28. Comparison of Rankings of Services and Resources 

Type of 
Service or 

Fesource 

Tutoring 

Calculators 

Testing 

Reference Books 

Counseling 

Computer 
Terminals 

Filmstrips!Slides! 
Tapes 

Students 
----Not Uslng-fKe 

l1athematics 
Using the l1athematics Learning 

Learning: Center Center 
Usage of Helpfulness \~orthiness 

the in Learning in Learning 
Service Mathematics Hathematics 

1 1 2 

2 3 1 

3 2 3 

4 5 4 

5 4 5 

6 6 6 

7 7 7 

Instructors 
Su ppCli'tRecei ved from 

Recommendation the Service in 
of the Service Teaching Mathematics 

1 1 

4-5 (tie) 6 

2 2 

6-7 (tie) 7 

4-5 (tie) 4 

6-7 (tie) 5 

3 3 

"'"Key: the numbers 1 through 7 represent the highest to lowest rankings respectively. 

lO 
lO 
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the support they received from it in teaching mathematics. The 

students who had not used the center ranked it second highest 

for possible usefulness in learning mathematics. 

The calculators service had the second highest number of 

students using it and a tie for the fourth and fifth highest 

number of instructors recommending it to students. The students 

ranked it third highest of all services in helpfulness in learn

ing mathematics and the instructors ranked it next to lowest for 

the support they received from it in teaching mathematics. The 

students who had not used the center ranked it highest for its 

possible usefulness in learning mathematics. 

The testing service had the third highest number of 

students using it and the second highest number of instructors 

recommending it to students. The students ranked it second 

highest of all services for helpfulness in learning mathematics 

and the instructors also ranked it second highest for the sup

port they received from it in teaching mathematics. The stu

dents who had not used the center ranked it third highest for 

its possible usefulness for learning mathematics. 

The reference books service had the fourth highest num

ber of students using it and tied with the computer terminals 

service for the lowest number of instructors recommending it to 

students. The students ranked it fifth highest of all services 

for helpfulness in learning mathematics and the instructors 

ranked it lowest for the support they received from it in teach

ing mathematics. The students who had not used the center 
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ranked it fourth highest for its possible usefulness in learning 

mathematics. 

The counseling service had the fifth highest number of 

students using it and a tie for the fourth and fifth highest 

number of instructors recommending it to students. The stu

dents ranked it fourth highest of all services for helpfulness 

in learning mathematics and the instructors also ranked it 

fourth highest for the support they received from it in teaching 

mathematics. The students who had not used the center ranked it 

fifth highest for its possible usefulness in learning 

mathematics. 

The computer terminals service had next to the lowest 

number of students using it and tied with the reference books 

service for the lowest number of instructors recommending it to 

students. The students ranked it next to lowest of all services 

for helpfulness in learning mathematics and the instructors 

ranked it fifth highest for the support they received from it in 

teaching mathematics. The students who had not used the center 

ranked it next to the lowest for its possible usefulness in 

learning mathematics. 

The filmstrips/slides/tapes service had the lowest num

ber of students using it, but the third highest number of in

structors recommending it to students. The students ranked it 

lowest of all services for its helpfulness in learning mathe

matics, but the instructors ranked it third highest for the 

support they received from it in teaching mathematics. The 



students who had not· used the center ranked it lowest for its 

possible usefulness in learning mathematics. 

The following comparisons are based on 12 groups: 
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four age groups based on years of under 20, 20-30, 31-40, and 

over 40; four college load groups based on college units of 

under 6, 6-12, 13-16, and over 16; and four outside job hours 

groups based on hours/week of under 10, 10-20, 21-30, and over 

30. 

The ranking of the student usage from the highest to the 

lowest based on the average number of students using a particu

lar service monthly in the mathematics learning center is tutor

ing, calculators, testing, reference books, counseling, computer 

terminals, and filmstrips/slides/tapes. Tutoring was ranked 

highest with 10 groups (83%) ranking it highest. 

The ranking of the student usage from the highest to the 

lowest based on the average number of times per month that a 

particular service was used in the mathematics learning center 

is calculators, tutoring, testing, counseling, filmstrips/ 

slides/tapes, reference books, and computer terminals. Calcu

lators were ranked highest with all groups (100%) ranking them 

highest. 

The ranking of the helpfulness of a particular service 

in learning mathematics from the highest to the lowest by the 

students who had used the college mathematics learning center is 

tutoring, testing, calculators, counseling, reference books, 



103 

computer terminals, and filmstrips/slides/tapes. Tutoring was 

ranked highest with all groups (100%) ranking it highest. 

The ranking of the worthiness of a particular service 

in learning mathematics from the highest to the lowest by the 

students who had not used the mathematics learning center is 

calculators, a tie between tutoring and testing, reference 

books, counseling, computer terminals, and filmstrips/slides/ 

tapes. Calculators were ranked highest with all groups (100%) 

ranking it highest. 

The average age for all students was 22.8 years, for 

students who had used the mathematics learning center was 24.4 

years, and for students who had not used the center was 21.8 

years. The age group of 20-30 years had (1) the greatest number 

of students in anyone age group who had used the center, but a 

lesser number of students not using the center than the under 20 

year old age group and (2) the same order of rankings for usage, 

number of times used per month, helpfulness in learning mathemat

ics for students using the center, and possible worthiness in 

learning mathematics for the students not using the center as 

the order of the ranking for the total of the groups. 

The average college load for all students was 13.2 

units, for students who had used the center was 12.8 units, and 

for students who had not used the center was 13.5 units. The 

college load group of 13-16 units had (1) the greatest number of 

students in anyone college load group who had used the center 

and the greatest number of students who had not used the center 
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and (2) the same order of rankings for usage, helpfulness in 

learning mathematics for students using the center, and possible 

worthiness in learning mathematics for stnients not using the 

center as the order of the ranking for the total of the groups. 

The ranking of this group for usage based on the average number 

of times per month is different than the order of ranking of the 

total of the groups except for the highest (calculators), the 

next highest (tutoring), and the lowest (reference books). 

The average outside job hours for all students was 24.4 

hours/week, for students who hac used the college mathematics 

learning center was 24.8 hours/week, and for students who had 

not used the center was 24.2 hours/week. The outside job hours 

group of 20-30 hours/week had (1) a lesser number of students 

using the cen~er than the under 10 and 10-20 hours/week groups 

and a lesser number of students not using the center than the 

under 10 and 10-20 hours/week groups and (2) the same order of 

ranking for usage as the order of ranking for the total of the 

groups. The ranking of this group based on the average number 

of times per month is the same as the order of rank"ing of the 

total of the groups except for the lowest three (reference 

books, computer terminals, and filmstrips/slides/tapes). The 

ranking of this group based on the helpfulness for learning 

mathematics for students using the center was the same as the 

order of ranking for the total of the groups except calculators 

and tutoring were interchanged in their order of importance. 

The ranking of this group based on the possible worthiness for 
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learning mathematics for students not using the center differed 

from the order of the ranking of the total of the groups by the 

interchange of tutoring and reference books and the interchange 

of computer terminals and counseling. 

The survey also revealed that many students had not used 

the learning center' and the students who had used the center had 

not used a majority of the available services and resources. 

Almost half of the students who had not used the center felt 

that they did not need to use it. Thirty-one percent of the 

nonusers did not know about the center and most of the other 

students felt that they did not have time to use it. Over half 

of the students who did not use the center were under 20 years 

of age. Forty-three pe~cent of the nonusers were enrolled in 

13 through 16 units and 38% were employed under 10 hours/week. 

Tutoring is the most important service for consideration 

for the college mathematics learning center based on this study. 

Calculators and testing are the next most important services, 

but the instructors did not rank calculators as high as the stu

dents ranked them. The other services are less important and 

filmstrips/slides/tapes is the least important. However, the 

instructors ranked the filmstrips/slides/tapes service higher 

than the students ranked them. 

Recommendations 

The following items are suggested for further studies: 
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1. Student characteristics of the students who do not use 

the college mathematics learning center. A study of 

their learning styles may help to clarify the nonusage 

of the center. 

2. The comparisons of supplantal and augmental types of 

college mathematics learning centers. 



APPENDIX A 

MATHEMATICS DEPARTMENT HEAD QUESTIONNAIRE 

1. Check the semesters (quarters) that your college campus has had a 
learning center for mathematics students. 

o never 

Dfall 1975-1976 

o spring 1975-1976 

Cl fa 11 1976-1977 

Dspring 1976-1977 

o fall 1977-1978 

o spring 1977-1978 

o fall 1978-1979 

r:J spring 1978-1979 

o fa 11 1979-1980 

o spring 19i9-1980 

IF YOUR COLLEGE CAMPUS NOW HAS A LEARNING CENTER FOR MATHEMATICS STUDENTS 
PLEASE ANSWER THE REST OF THIS OUESnGrINAIRE. 

2. Check the following methods of instruction available to the mathematic; 
students on your campus. (Add others if necessary). 

o audio-tutorial 0 modules 

[J computer-type 0 prograrmied 

o independent lJ retesting 

o lecture [1 team teaching 

3. Check the following items available in your mathematics learning center. 
(Add others if necessary). 

CJ audio-visual materials 

o calculators 

[] computer terminals 

o counse 1 i ng 

CJ referenCe books 

[J testing (achievement) 

[J testing (diagnostic) 

o tutoring-assigned (by appointment) 

o tutoring-unassigned (without appoint'1lent) 

(over) 
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4. Check the following items which describe the staffing of your mathematics 
learning center. 

o full-time di rector 

o part-time di rector 

o paid tutors 

Dvolunteer tutors (include faculty) 

[:]testing coordinator (either full-time or part-time) 

5. I would aDpreciate your help in a follow-up survey relating to 
attitudes toward the mathematics learning center. If you would be willing to 
help me, please fill in the following: 
Name ____________ ~ ______________ ___ 

College, ______________ _ 

'THANK YOU FOR FILLING OUT THIS QUESTIONNAIRE!!! 

Name (or co 11 ege name ) _________________________________ _ 

Address ________________________________________________ ___ 

City ____________________ State, ______ ,Zip ___ __ 

(If you \~ish anOnymity, detach at the dotted 1 ine and mail separately.) 
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APPENDIX B 

STUDENT QUESTIONNAIRE 

This survey will be used in a study about learning mathematics in the college 
learning center. It will have no effect on your grade in this course. All 
information is confidential and anonymous. Completion of this questionnaire 
will ind':cate your consent as a willing partici~ant in this survey. 

PART 1. PLEASE FILL IN THE FOLLOWING BLAllKS. 

1. Age ___ --'years. 2. Name of this mathematics course _______ _ 

3. Present college load __ units. 4. Outside job hours __ ---'!week. 

5. Have you ever used the college mathematics learning center in your study 
of mathematics? yes no (Circle one). 
IF YES, ANSHER THE QUESTIONS IN PART II ONLY. 
IF NO, GO DIRECTLY TO PART IlION PAGE FOUR. 

PART I I. PLEASE ANSvlER THE FOLLOVJrr~G QUESTIONS ABOUT THE SERVICES AND 
RESOURCES Iri THE MATHE~lATICS LEARNING CENTER THAT APPLY SOLELY 
TO YOUR STUDY OF MATHEMATICS. 

1. Do you use the TUTORING SERVICES in your study of mathematics? yes no 
IF NO, go on to question 2 on the next page. (Circle one). 
IF YES, what is an average number of times you use it per month during 
the school year? ______ _ 

Do you feel that the amount of time you use it is: 
TOO LITTLE ABOUT RIGHT TOO MUCH (Circle one). 

In terms of your m'/n mathematics needs would you describe help you 
receive from the TUTORING SERVICES offered by the learning center as: 
EXCELLENT GOOD ADEQUATE POOR (Circle one). 

COMMENTS on the good! bad poi nts of the TUTORItlG SERVI CES. 

(Please turn the page). 
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2. Do you use the TESTIIIG SEF.\'ICE: in YOi .. r study of mathematics? ves no 
IF NO, go on to question 3. (Circle one). 
IF YES, what is an average number of times you use it oer month durinq 
the school year? ____ _ 

Do you feel that the amount of time you use it is: 
TOO LITTLE ABOUT RIGHT TOO MUCH (Circle one). 

In terms of your own mathematics needs would you describe help 'you 
receive from the TESTIrlG SERVICES offered by the learninq center as: 
EXCELLENT GOOD ADEQUATE POOR (Circle one). 

COMMENTS on the good/bad points of the TESTING SERVICES. 

3. Do you use the COUNSELING SERVICES in your study of mathematics? yes no 
IF NO, go on to question 4. (Circle one). 
IF YES, what is an average number of times you use it per month durins 
the school year? _____ _ 

Do you feel that the amount of time you use it is: 
TOO LITTLE ABOUT RIGHT TOO MUCH (Circle one). 

In terms of your own mathematics needs would you describe helo you 
receive from the COUtlSELHIG SERVICES offered by the learning center as: 
EXCELLENT GOOD ADEQUATE POOR (Circle one). 

COMMENTS on the good/bad points of the COUNSELING SERVICES. 

4. Do you use REFERENCE BOOKS in your study of mathematics? yes no 
IF NO, go on to question 5. (Circle one). 
IF YES, what is an average number of reference books you use per month 
during the school year? _____ _ 

Do you feel that the number you use is: 
TOO LITTLE ABOUT RIGHT TOO rlUC" (Circle one). 

In terms of your o\~n mathematics needs would you describe helD you 
receive from the REFERENCE BOORS offered by the learninq center 25: 
EXCELLENT GOOD ADEQUATE POOR (Circle one). 

COMMENTS on the good/bad points of the REFERENCE BOOKS. 

-2-
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5. Do you use the CO~IPUTER (TERMINALS) SERVICES in your study of mathematics? 
IF NO, go on to question 6. yes no (Circle one). 
IF YES, what is an average number of times you use it ~month during 
the school year? ______ _ 

Do you feel that the amount of time you use it is: 
TOO LI TTLE ABOUT RIGHT TOO I1UCH (C i rc 1 e one). 

In terms of your own mathematics needs would you describe hel~ you 
receive from the CmlPUTER SERVICES offered by the learning center as: 
EXCELLENT GOOD ADEQUATE POOR (Circle one). 

COMMENTS on the good/bad points of the COMPUTER SERVICES. 

6. Do you use FIL/·1STRIPS, SLIDES ArW TAPES in your study of mathematics? 
IF NO, go on to question 7. yes no (Circle one). 
IF YES, what is an average number of times you' use them per month 
during the school year? ______ _ 

Do you feel that the amount of time you use them is: 
TOO LITTLE ABOUT RIGHT TOO MUCH (Circle one). 

In terms of your own mathematics needs would you describe helD you receive 
fr~ FIL~lSTRIPS, SLIDES Aim TAPES offeree by the learning center as: 
EXCELLENT GOOD ADEQUATE POOR (Circle one). 

COMMENTS on the good/bad points of the FILMSTRIPS, SLIDES AND TAPES. 

7. Do you use CALCULATORS in your ~tudy of mathematics? yes no 
IF NO, go on to question 8 on the next page. (Circle one). 
IF YES, what is an average number of times you use them per month durin9 
the school year? ______ _ 

Do you feel that the amount of time you use them is: 
TOO LITTLE ABOUT RIGHT TOO MUCH (Circle one). 

In terms of your ow;, mathematics needs \'/ould you describe help vou 
receive from CALCULATORS offered by the learning center as: 
EXCELLENT GOOD ADEQ~ATE POOR (Circle one). 

COntlENTS on the good/bad poi nts of the CALCULATO?5. 

(Please turn the Ilil'le). -1-
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8. ANSHER ONLY AS MANY QUESTIONS AS THE NUI1BER OF SERVICES YOU HAV[ USED 
IN THE LEARNING CENTER. For those services ~/hich you have used which 
one was: 
1. most helpful? 
2. second most h~e;-:lp:-:;f~u'l"?-------------
3. third most helpful? ____________ _ 
4. fourth? _________________ _ 
5. fifth? _________________ _ 

6. sixth?~------------------
7. seventh? 

THANK YOU FOR FI.,.-LL"I"'N"'G'O,...U""T--;T'OH .. IS""'Q;;;UE""S""T;-;IO"'fl""NA"I-;;-RE:=;!;o!·! -----

PART III. PLEASE ANS~IER THE FOLLOUING QUESTIONS TO THF. BEST OF YOUR 
KNOIILEDGE AS THEY REFER SOLELY TO YOUR STUDY OF MATHEMATICS. 

1. Check the items which best describe why.you have not used the 
college mathematics learning center. (You may add others). 

Did not know about the services and resources that it offered. 
--Knew about the services and resources but did not need help. 
--Needed, hel p from it but did not want to use it. 
--Explain. 
__ Other re~a~so~n~s-.-....,E~x~p'la~i~n-.----------------

2. Check the items which you feel may be of worth to you in your study 
of mathematics. (You may add others). 

calculators 
--counseling 
--testing 
--tutoring 
--compu ters (termi na 1 s ) 
--reference books 

filmstrips. slides and tapes 

THAHK YOU FOR FILLIi~G OUT THIS QUESTIONNAIRE!!! 

-4-
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APPENDIX C 

INSTRUCTOR QUESTIONNAIRE 

PART I. PLEASE FILL IN THE FOLLmlING BLANKS. 

1. Name of thi s course. ____________ _ 

2. Method of instruction for this course _________ _ 

3. Total college teaching experience ___ -"years. 

4. College teaching experience at present co11ege------years. 

PART I I. PLEASE ANSHER THE FOLLOIHNG nnlS TO THE BEST OF YOUR KNOHLEDGE 
AS THEY REFER SOLELY TO YOUR TEACHING OF THIS MATHE/1ATICS COURSE. 

1. Do you make it a point to recommend the TUTORING SERVICES 
in the learning center to students? yes no (Circle one). 

Do you feel that the amount ,of your input of materials 
and/or request for ch'anges to it ·is: 
TOO LITTLE ABOUT RIGHT TOO f·1UCH NONE (Circle one). 

Hould you describe the support you receive from it as: 
EXCELLENT GOOD ADEQUATE POOR NONE (Circle one). 

Cor'IMEiHS on the good/bad points of the TUTORING SERVICES. 

2. Do you make it a point to recommend the TESTHIG SERVICES 
in the learning center to students? yes no (Circle one). 

Do you feel that the amount of your in~ut of materials 
and/or request for changes. "to it is: 
TOO LITTLE ABOUT RIGHT TOO MUCH flONE (Circle one). 

Hou 1 d you descri be the support you recei ve from ita s: 
EXCELLENT GOOD ADEQUATE POOR NONE (Circle one). 

CON~lENTS on the good/bad points of the TESTING SERVICES, 

(Please turn the page). 
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3. Do you make it a point to recommend the COUrlSELING SERVICES 
in the learning center to students? yes no (Circle one). 

Do you feel that the amount of your input of materials 
and/or request for changes to it is: 
TOO LITTLE ABOUT RIGHT TOO ~lUCH IIONE (Circle one). 

Would you describe the support you receive from it as: 
EXCELLENT GOOD ADEQUATE POOR NONE (Circle one). 

COMMENTS on the good/bad points of the COUNSELING SERVICES. 

4. Do you rna ke it a poi nt to recommend the REFERErlCE BOOKS in 
the learning center to students? yes no (Circle one). 

Do you feel that the amount of your input of materials 
and/or request for changes about them is: 
TOO LITTLE ABOUT RIGHT TOO MUCH rWNE (Circle one). 

Hould you describe the support you receive from them as: 
EXCELLENT GOOD ADEQUATE POOR NONE (Cil'cle one). 

COMMENTS on the good/bad points o~ the REFERErlCE BOOKS. 

5. Do you make it a [loint to recommend the COf1PUTER (TERMINALS) 
SERVICES in the learning center to students? yes no 

(Circle one). 
Do you feel that the amount of your input of materials 
and/or request for changes to it is: 
TOO LITTLE ABOUT RIGHT TOO MUCH NONE (Circle one). 

Would you describe the support you receive from it as: 
EXCELLENT GOOD ADE~UATE POOR HONE (Circle one). 

COMtlErlTS on the good/bad points of the COMPUTER (TER~mIALS) 
SERVICES. ____ , ______________ _ 

-2-
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6. Do you make it a point to recommend the FIL~lSTRIPS, SLIDES 
AND TAPES in the learning center to students? yes no 

(Circle one). 
Do you feel that the amount of your input of materials 
and/or request for changes about them is: 
TOO LITTLE ABOUT RIGHT TOO MUCH NONE (Circle one). 

Would you describe the support you receive from them as: 
EXCELLENT GOOD ADEQUATE POOR NONE (Circle one). 

COMMEHTS on the good/bad points of the FILMSTRIPS, SLIDES 
AND TAPES ..... , ________________ _ 

7. Do you make it a point to recommend the CALCULATORS in the 
learning center to students? yes no (Circle one). 

Do you feel that the amount of your input of materials 
and/or request for changes about them is: 
TOO LITTLE ABOUT RIGHT TOO MUCH NONE (Circle one). 

Would you describe the support you receive from them as: 
EXCELLENT GOOD ADEQUATE POOR NONE (Circle one). 

COMMENTS on the good/bad points of the CALCULATORS. 

8. Rank the following services and resources of the college 
learning center in terms of overall support they provide 
for your teachi ng thi s course. (1 is the mos t suoport, 
2 is the next most support. etc. Leave blank those which 
offer no support). 

__ calculators __ filmstrios, slides and tapes 

__ counsel ing __ computer (terminals) 

__ test; ng __ reference books 

__ tutoring 

THMK YOU FOR FILLING OUT THIS QUESTIOrINAIRE~ ~ ~ 

-3-
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APPENDIX D 

LETTER OF INSTRUCTIONS TO SURVEY COORDINATORS 

November 4, 1981 

Dear 

In a survey I conducted last year, you indicated a willingness to 
help in a follow-up survey relating to attitudes toward the college 
mathematics learning center. Thank you. I would appreciate your 
help as survey coordinator in a survey of your college students who 
are enrolled in algebra classes that are taught by a full-time 
instructor. Their instructor should also fill out an instructor 
questionnaire. I plan to use it in my doctoral dissertation. I 
will share the results with you and other colleagues. 

To reach a broader spectrum of students, would you please help me 
by arranging a survey of students in each type of algebra course, 
such as Beginning Algebra, Intermediate ~1gebra and College Algebra, 
that is offered at your college? I would like to reach about 30 
students in each type of course and involve as many full-time 
instructors as possible but I will leave the method of selection
with you. The time required for the survey should be less than 
20 minutes. 

After you have collected the completed questionnaires, please 
return them in the self-addressed, oostage-paid manilla envelope. 
I would appreciate a return of them by December 1, 1981 if possible. 
If there are any oroblems, call me collect at 602 296 4479 Tucson, 
Az. preferably in the late afternoon. 

Sincerely yours, 

tl~ ?.1/.u~ 
Arthur Alberding 
Ilead Mathemat i cs Dept. 
Pima Col1ege-~lest Campus 
Tucson, Ai. 85709 

!{,~.~ 
Head Secondary Education 
Dissertation Advisor 
University of Arizona 
Tucson, Az. 
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APPENDIX E 

LETTER OF INSTRUCTIONS TO INSTRUeTORS 
WHO PARTICIPATED IN THE SURVEY 

November 4, 1981 

Dea r Co 11 eague: 

I appreciate your participation in this survey. I will use it 
in a study on the mathematics learning center for students in 
two-year colleges. It is part of my doctoral program. All 
information is anonymous and confidential. 

DIRECTIONS FOR THE SURVEY: 

MATERIALS: There are student questionnaires and one instructor 
questionnaire to be answered by you. Any pen or 
pencil is acceotable. 

TIME: 20 minutes or less should be sutficient. 

RETURN: Completed questionnaires should be returneo as soon as 
possible to the faculty member who is coorpinating the 
survey in your co 11 ege. • 

QUESTIONS OR PROBLEr~S: Check with this survey coordinator and 
a phone call to me may be necessary. 
Call collect at 602 296 4479 Tucson, 
Az. preferably in the late afternoon. 

Sincerely yours, 

C1~t?~ 
Arthur Alberding 
Head Mathematics Dept. 
Pima Co11eoe-\~est Campus 
Tucson, ~z. 85709 

/!6tt~ 
Head Secondary Education 
Oissertation Advisor 
University of Arizona 
Tucson, Az. 
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