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Abstract:
This study examined the learning strategy preferences of 190 students in Montana State University's
TRIO Student Support Services program, Advance By Choice (ABC). The purpose was to determine if
learning strategy preferences differed between students grouped on various demographic and
educational variables, if homogeneous clusters of learners based on learning strategy preferences
existed within ABC, and if clusters existed how they could be described.

Quantitative and Qualitative means were utilized to gather data. Using the Self-Knowledge Inventory
of Lifelong Learning Strategies (SKILLS), discriminant analysis revealed that on only two
demographic and educational variables, grade point average (GPA) and physical disability, were there
any significant differences in learning strategy preferences between the groups. The discriminant
functions for each of these variables was described and named.

Cluster analysis revealed that four homogeneous clusters of learners existed. They were Motivators,
Resource Managers, Engagers, and Student Independents. Analysis of variance determined where
significant differences on learning strategy, demographic variables, and educational variables existed
between the clusters. The final phase of data collection was qualitative and involved small group and
individual interviews which confirmed the clustering and provided a rich interpretation of the learners'
experiences through their own voices.

Conclusions included the following. Learning strategies are not good discriminators between students
grouped on demographic and educational variables with the exception of GPA and physical disability.
Clusters of learners exist in the ABC program and are similar to clusters found in other studies using
SKILLS. SKILLS is an effective tool for both research and for providing useful information about
learning strategies to students. It can be effectively used in retention programming by helping students
to improve their learning. The Adjusting learning strategy plays an important role in academic
achievement as measured by GPA. The methodology used in this and other studies using SKILLS
effectively combines quantitative and qualitative methods to create a clear picture of learner realities.
Students are a valuable voice in this process, and their dialogue benefits both themselves and the
research process. 
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ABSTRACT

This study examined the learning strategy preferences 
of 190 students in Montana State University's TRIO Student 
Support Services program, Advance By Choice (ABC). The 
purpose was to determine if learning strategy preferences 
differed between students grouped on various demographic and 
educational variables, if homogeneous clusters of learners 
based on learning strategy preferences existed within ABC, 
and if clusters existed how they could be described.

Quantitative and Qualitative means were utilized to 
gather data. Using the Self-Knowledge Inventory of Lifelong 
Learning Strategies (SKILLS), discriminant analysis revealed 
that on only two demographic and educational variables, 
grade point average (GPA) and' physical disability, were 
there any significant differences in learning strategy 
preferences between the groups. The discriminant functions 
for each of these variables was described and named.

Cluster analysis revealed that four homogeneous 
clusters of learners existed. They were Motivators,
Resource Managers, Engagers, and Student Independents. 
Analysis of variance determined where significant 
differences on learning strategy, demographic variables, and 
educational variables existed between the clusters. The 
final phase of data collection was qualitative and involved 
small group and individual interviews which confirmed the 
clustering and provided a rich interpretation of the 
learners' experiences through their own voices.

Conclusions included the following. Learning 
strategies are not good discriminators between students 
grouped on demographic and educational variables with the 
exception of GPA and physical disability. Clusters of 
learners exist in the ABC program and are similar to 
clusters found in other studies using SKILLS. SKILLS is an 
effective tool for both research and for providing useful 
information about learning strategies to students. It can 
be effectively used in retention programming by helping 
students to improve their learning. The Adjusting learning 
strategy plays an important role in academic achievement as 
measured by GPA. The methodology used in this and other 
studies using SKILLS effectively combines quantitative and 
qualitative methods to create a clear picture of learner 
realities. Students are a valuable voice in this process, 
and their dialogue benefits both themselves and the research 
process.
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CHAPTER I 

INTRODUCTION

Access to education and retention in an educational 
setting are sister issues with which post-secondary- 
education institutions grapple today as they have for many 

years. Many Americans face seemingly insurmountable 
obstacles which make a higher education extremely difficult 

to attain. In addition to financial concerns, social, 

cultural, and class barriers preclude many citizens from 
accessing higher education.

Numerous young people and their parents as well as 
older adult learners are unaware of certain realities which 

enable others to access educational opportunities 

(Darkenwald & Merriam, 1982, pp. 137-139). While middle- 

and high-income and college-educated families are generally 

aware of the advantages and availability of and the 
requirements for a college education, many low-income youth 

and their parents are not. In some circumstances, young 
people are not encouraged at home or elsewhere to think of 

college as an option nor to think it is an option that 

should be available to them specifically. They are often 

not aware of the high school courses with which they should 

prepare themselves for college. Many potential post
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secondary students lack confidence in themselves as 

learners. If they do eventually decide to pursue post
secondary education, they are frequently under-prepared. 
Often, they are unaware of the costs of education, of what 
financial assistance is available, and how to pursue it.

Retention

Once in school, retention or persistence to graduation 

can be a problem. The retention issue faced by institutionsi
is how to facilitate the persistence of students to complete 
their educational program. What strategies are effective in 

helping students to stay in school? There is voluminous 
literature on the topic and a body of research based on 

various proposed models.
Several authors are widely quoted in the literature. A 

widely accepted model which has been well tested (Ashar & 

Skenes, 1993) is that proposed by Vincent Tinto (1996). His 

model acknowledges those factors a student brings to college 

such as past academic experience, family background, and 

attributes. A second component in his model is the 
commitment of the student to completing college and to the 

institution. Third, both academic (intellectual) and social 

domains must be developed, and institutions must focus 

activities in both arenas. Interactions by the student with
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both staff and fellow students are part of this development 
Finally, the student evolves subsequent goals and new 
commitments as a result of experience.

Tinto (1997) delineates factors which contribute to 
student departure from an institution. Those factors are 
academic difficulty, adjustment, goals, uncertainty, 

commitments, finances, integration and community membership, 

incongruence, and isolation. Institutions successful in 

retention have common characteristics which include 

institutional commitment to students, institutional 
commitment to not just retention of students but to the 

education of all students, and finally a commitment to 
building social and academic learning communities.

Other theorists and practitioners agree with Tinto. 

Noel and Levitz (1995) concur that retention efforts must 

have a dual focus by being campus-wide while giving 

attention on the individual student. One outcome of these ■ 

efforts is that students go from being unattached to the 

institution to being attached; this is similar to Tinto's 

ideas of commitment to the institution and of isolation and 

community membership. These authors agree that both 

students and institutions benefit from retention efforts.
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TRIO Programs

In 1965, in the midst of an era of radical social 
transformation. Congress passed the Higher Education Act of 

1965. Under ,Title IV of that act, the TRIO programs were 
created to facilitate equal opportunity in education. The 

name TRIO is a reference to the three programs which were 
created first under this act. They were designed to help 
dismantle the barriers to education faced by many United 

States citizens by complementing the services provided by 

federal financial aid programs. TRIO programs provide a 

variety of services for qualifying students in junior high 

school, high school, and college and for individuals 

interested in enrolling in post-secondary education. With 

these services, TRIO programs help create equal educational 
opportunities for students and would-be students.

The programs in TRIO which were designed to help 

students complete bachelor's degrees are known as Student 

Support Services. They provide academic and personal 

support to qualifying students. The programs are intended 
to increase retention, graduation, and transfer rates and to 

provide a supportive climate for students (Chaney, Muraskin, 

Cahalan, & Rak, 1997, pp. 1-2).



5

Advance Bv Choice

In 1978, Montana State University began its Student 
Support Services program, which is named Advance By Choice 
(ABC). Like all TRIO Student Support Services, a primary 
focus of the program is to assist students in adjusting to 
college and in improving academic performance, thereby 

facilitating retention and graduation. The program services 

include needs assessment; tutoring; developmental classes in 

writing, reading, and math; workshops, classes, individual 
assistance, and audio-visual materials on study skills and 

learning strategies; personal support, financial, and 
academic counseling; and other miscellaneous support and 

probIem-solving activities as individually needed. '

Assisting students to understand how they learn and 

where their strengths and weaknesses lie is an important 

component of academic assistance. One instrument currently 

used by ABC to assess study behaviors is the Learning and 

Study Strategies Inventory (LASSI) (Weinstein, 1987). This 

instrument has proven very helpful in understanding study 

skills and behaviors though it is limited in scope.

However, it would be useful to students as a means for 
understanding more about how they prefer to approach 

learning tasks and what strategies they commonly use in both
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academic and real-life learning circumstances (McKeachiez 
1985, p. 10).

The Self-Knowledge Inventory of Lifelong Learning 

Strategies (SKILLS) has recently been employed to provide 

that information to students (Conti & Fellenz, 1991).
SKILLS identifies for students their preferences in several 

areas of learning strategies. The areas are Metacognition, 
Metamotivation, Memory, Critical Thinking, and Resource 

Management. Students receive individual learning profiles 

about their preferences and have the opportunity to discuss 
their profiles with ABC staff.

Problem Statement

Retention is a critical issue for all of higher 

education. Further, it is important that all citizens have 

access to the opportunities provided by. education. Among 

the TRIO programs. Student Support Services assist 
qualifying students to stay.in school and increase retention 

and graduation rates by providing a variety of services.

One element of this assistance is empowering students by 

helping them to become aware of how they learn. Awareness 

of their own learning is critical to directing their 

learning efforts as students in the academic arena and as 

lifelong learners. It is also important for the ABC office
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to be able to provide programs to assist students to expand 
their repertoires of learning skills and strategies to be 
effective learners. Further, one objective in the Advance 
By Choice grant is to provide assessment for students; 
adequate assessment is essential for the program to meet its 
obligations to the Department of Education (DOE), which 

provides the grant funds to operate the program. Thus, 
Advance By Choice needs an assessment means which helps meet 

its obligation to the DOE and which provides information for 

individual students to improve their learning and thus 
contribute to the Student Support Services mission of 

improving retention and graduation rates. While the ABC 
program has been assessing student learning strategies, a 

comprehensive examination has not been undertaken to 

rigorously analyze the learning patterns of the students in 

the program.

Purpose

The purpose of this study was to describe the learning 

strategy preferences of the student participants in the 

Advance By Choice program at Montana State University. This 

was accomplished by first establishing a profile of the 

learning strategy preferences for the students in the 

program and then determining.(a) if they differ in their
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learning strategy preferences based on a number of 

demographic and educational variables, (b) if there are 
clusters of learners in the Advance By Choice program, and 

(c) if there are clusters of learners, how they can be 
described. Quantitative means were used to determine 
differences and to uncover reasons for differences. 
Quantitative and qualitative means were used to further 

describe the clusters of learners.

Research Questions

The learning strategy preferences of the students in 

the Advance By Choice program were examined utilizing the 

SKILLS instrument. The following questions were asked to 

facilitate the descriptions of the learning strategy 

preferences.
1. What is the learning strategies profile of 

students in the Advance By Choice program?
2. How do Advance By Choice students grouped on the 

following variables differ in their learning 
strategy preferences: Age; ABC qualifiers of being 
a first generation student, low income, having a 
learning disability, physical disability or other 
disability; having children; age of first college • 
attendance; English as first language; cumulative 
grade point average; self report of extreme 
difficulty in reading, writing, math or other 
subject; and gender?

3. Are there clusters of learners in the Advance By- 
Choice program that are identifiable utilizing 
SKILLS?

4. If there are clusters of learners identifiable in 
the program, how can they be described?
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Significance of the Study 1

This study advances the knowledge available about 

students participating in the TRIO programs by specifically ,I

examining students in Montana State University's Student 
Support Services program, Advance By Choice. It does so by 

examining learning strategy preferences of those students. :
Although a recent study conducted by the U.S. Department of 

Education (Chaney et al, 1997) on the effectiveness of TRIO ,

programs described how these programs are meeting their j
j

initiatives of retention and graduation of students, it does .'

not provide any enlightenment about the learning strategies |

of participants and how to use information such as this to '

improve programming. This study utilizing SKILLS suggests 1

the possibility of examining the characteristics of students 1
within programs to improve programming efforts and to become 

more efficient in providing assistance to students. !

Further, Advance By Choice can have a tool to 

demonstrate accountability to the granting agency (Dept, of - ’

Education) through program planning based on assessment.

One of the objectives in the grant under which the program 

is funded involves adequate numbers of assessments.

Further, individual students can benefit from learning 

about their own learning strategies (McKeachie, 1985, p. ;

J
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10). Two prominent themes in Adult Education are the 

empowerment of the individual (Horton, 1990) and development 
of individual potential or actualization(Elias & Merriam, 
1980, pp. 109-138; Merriam & Caffarella, 1991, pp. 132-139). 
As learners become more knowledgeable about their own 
learning processes, they can become empowered. Students in 

the ABC program will be more able to direct themselves as 
lifelong learners within both the academic and the real-life 

arenas once they are aware of and assess their own learning 

patterns.
Finally, this study contributes to a growing body of 

new knowledge regarding understanding learners by examining 

learning style preferences. This body of research has been 

conducted through the Montana State University Center for 

Adult Learning Research. Findings reveal that clusters of 

learners grouped on similarity of learning strategy 

preferences exist in various populations. Further, learning 

strategy preferences are not good discriminators between 

groups based on most demographic or educational variables, 

indicating that learning strategy preferences cross many 

different population characteristics.

Limitations of the Study

In the spring semester of 1996 and again in the spring
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semester of 1997, ABC students were asked to complete the 
SKILLS learning strategy assessment. Cluster analysis was 
run at the end of the following fall semester 1997. Because 
of this time delay, not all students were available either 

in school, in town, or by telephone for the follow-up 
interviews in the beginning of spring semester 1998. 

Therefore, the interviews were conducted only with students 
who were available during this time frame.

Definitions

Advance By Choice: Montana State University's Student 

Support Services program which was begun in 1978. 

Advance By Choice Qualifiers: Criteria by which students who 

are U.S. citizens or permanent residents working on 

their first 4-year degree are eligible for services 
through ABC. These include: (a) being a first- 

generation college student, meaning neither parent had 

a 4-year degree by the time the student was 18; (b) 

income level which is low enough to meet the federal 

formula; and/or (c) learning, physical or other 

disability (Chaney, 1997).

Critical Thinking: a reflective thinking process which is 

composed of the four elements (a) identifying and 

challenging assumptions, (b) challenging the importance
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of context, (c) imagining and exploring alternatives, 
and (d) reflective skepticism (Brookfield, 1987, pp. 7- 
9) .

Department of Education (DOE): Federal department

administering funds and delineating regulations for the 
TRIO programs.

Developmental education programs: Programs whose purpose is 
to improve student performance with an "overall goal of 

maximizing student potential" (Casazza & Silverman,
1996, p.xii)and known as developmental education or 

learning assistance, depending on where it's housed in 

the institution (Casazza & Silverman, p.xiii).

Grade Point Average (GPA): A traditional way of reporting a 

student's average grade performance which is typically 

based on a 4-point scale and which is determined by 

•dividing total grade points by total credits.

Learning Strategies: "Learning strategies are the techniques 
of skills that an individual elects to use in order to 

accomplish a learning task" (Fellenz & Conti, 1989, p.

7) •
Memory: The storage, retention, and retrieval of knowledge. 

(Conti & Fellenz, 1991).

Metacognition: Knowing about and directing one's own

thinking and learning process (Conti & Fellenz, 1991).
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Metamotivation: Awareness of and control over factors that 

energize and direct (motivate) our learning (Conti & 
Fellenz, 1991).

Resource Management: The process of identification,

evaluation, and use of resources relevant to the 
learning task" (Conti & Fellenz, 1991).

Retention: Student persistence through educational program 
completion.

SKILLS (Self Knowledge Inventory of Lifelong Learning

Strategies): An assessment consisting of six real-life 

scenarios which reveal learning strategy preferences in 
the areas of: metacognition, metamotivation, memory, 

critical thinking, and resource management. '

Student Support Services: One of the TRIO programs funded

through the Department of Education whose purpose is to 

increase graduation and retention among qualifying 

post-secondary students.

TRIO: A group of programs funded through the Department of 

Education whose purpose is to help students stay in 

school, advance to and graduate from post-secondary 

education and go on to graduate school.
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CHAPTER 2

REVIEW OF THE LITERATURE

Retention is a major issue in higher education. 
Concerns for student persistence have resulted in a great 
deal of effort by educators to determine causes of failure 

to persist and then to increase the rate of retention of 
students. The TRIO programs were created to increase by 

Congress in 1965 to increase access to education and to 
increase retention and graduation rates. Some of the TRIO 

programs have a strong developmental education component. 

The TRIO Student Support Services program Advance By Choice 
was funded in 1978 to assist students at Montana State 

University to persist through graduation.

Retention

A current and recurrent theme in higher education is 

that of retention. As early as the"1600's, officials were 

attempting to enable individuals who were not in the 

contemporary mainstream to access institutions of higher 

education even though those institutions were not always 

willing to adapt to learner needs (Casazza & Silverman, 

1996, pp. 6-7). Thus, many of the individuals entering 

found themselves unprepared for the academic demands of
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higher education. Questions arose about how to help these 
students persist. Thomas Jefferson was an early advocate of 
adapting curricula to a new population of minorities 
(Casazza & Silverman, 1996, p. 7).

Retention is student persistence through program 

completion. Operationalized, it is an institution's efforts 

to support students to persist through program completion. 
However, "program completion" is not always clearly defined 

(Mumford et al, 1994). It could mean persistence through 

graduation from a college or university or completion of a 
GED program or any number of other adult learning programs. 

Thus, when examining institutional retention, it is 

necessary to consider the mission of the institution to 

determine the appropriate definition of retention. Efforts 

by an institution to assist students to persist are based on 
the institution's mission.

A further consideration in any discussion of retention 

must acknowledge the difference between institutional 

retention goals and self-defined individual student 

retention goals. Not all failure to persist is failure 

(Mumford et al, 1994; Tinto, 1997). The individual 

student's goal may be far different from an institution's 

goal of program completion. For instance, a student may 

take enough business courses to enable performance of
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business tasks for a family business. The student may leave 
the institution or program once that personal goal is met. 
The student has made an informed decision. This departure 
should not be defined as failure of the student or the 
institution because there is a plan for future action 
implied in the decision (Tintoz 1997).

Literature on retention is voluminous. A practitioner 
in the field of higher education could easily be 

overwhelmed. Howeverz there are three outstanding 

academicians and practitioners in the field of retention 
whose work provides a frame of reference for other work. 

These authors are highly regarded, frequently quoted in the 

literature, and have provided concepts which are widely 

accepted as the basis for practices in retention. Their 

ideas provide sound relevant theory for the TRIO program in 
which the current study was conducted.

Vincent Tinto
A prolific writer and theorist in the field is Vincent 

Tinto. He has practiced, observed, and written for well 

over a decade. His theories regarding student departure 

(failure to persist) and retention programs are the basis 

for many programs around the country. Tinto has delineated 

causes of student departure and discussed the institutional 

role in student retention, has researched successful
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retention programs (1994, 1996), has evaluated effective 

components of retention programs (1996), and has written on 
effective evaluation of retention programs (1997).

One important component of Tinto's contribution is his 
delineation of the causes of student failure to persist 
(Tinto, 1993). Many of his publications contain this 
information. In order to plan effective retention programs, 
institutions must know their students, why they enter, why 

they persist, and why they do not persist. One might 

suppose that the main reason students do not persist is 

academic difficulty. Students may be asked to leave the 

institution due to poor academic performance. Poor academic 

performance may be due to either inability or unwillingness 

to meet satisfactory academic standards. Contrary to what 

one might expect, however, academic difficulty accounts for 

only 20% to 30% of student departure nationally. One can 

logically conclude that the other 70% to 80% of departing 

students leave for other reasons.
The majority of student departure occurs voluntarily in 

spite of the student having remained in acceptable academic 

standing (Tinto, 1996, 1997). The reasons students leave 

reflect their available financial resources, their personal 

commitments and goals and, most importantly, "the nature of 

individual social and academic experiences in college after
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entry" (1997, p. 33). Tlnto (1997, pp. 33-37) has 

identified several other categories of social and academic 
experiences which influence student persistence.

Students may have difficulty adjusting to the academic 

and social demands of college. This transition may be 

fairly brief or may be drawn out and lead to the student's 
departure. A student may be unprepared, come from 
disadvantaged backgrounds, or be unable to deal with the 

demands of college life. Compared to students who persist, 

students who do not seem unable problem-solve regarding the 

issues confronting them. If they do not receive help, they 

may leave the institution.

Students may enter with unclear goals (p. 34). They 

may have goals which are not attainable at the institution 

in which they enroll. They may also have a goal which does 
not include degree completion at the institution. In this 

case, they may transfer to another institution or leave the 

institution with their learning goals met. They may also 

change their goals as they grow and mature. Thus, student 

departure may occur even though the student feels satisfied 

with the college experience. Further, many students enter 

college with vague career or educational goals. It becomes 

problematic when these goals are not clarified for extended 

periods of time. These students are more inclined to leave



19
the institution when they deem the increasing demands of 
college to be not worth the effort for such an unclear 
purpose.

Students may leave due to unwillingness to commit to 

the amount of effort required to do the work necessary for 
degree completion effort (pp. 34-35). Other students have 

competing commitments outside their academic sphere which 
limit the personal resources available for academic tasks. 

These students may stop out rather than drop out and then 
may return when those other commitments allow.

Commitments may change after entry into college (Tinto, 

1997). The experiences in college will impact the change in 

commitments. "In this regard, one of the clearest outcomes 

of research on student departure is the finding that 

individual experiences within college after entry are more 

important to persistence and departure than what has gone on 

before entry" (p. 35).

Finances and "personal" reasons are the ones most given 

by students for leaving. Many students attend college with 

limited financial resources. Some leave because they can 

not meet that financial cost. Others must take on 

additional work commitments to meet their obligations, which 

may necessitate them attending part-time or not attending at

all.
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There is another group who do not persist ostensibly 

for financial reasons (Tintof 1996, 1997). This group of 
non-persisting students uses financial reasons to categorize 

the analysis they have made of the perceived costs and 
benefits of their social and academic college experience. 
Their perceptions of the value of that experience resulted 
in the costs outweighing the perceived benefits.

Two forms of incongruence exist concerning retention 

(Tinto, 1996, 1997). The first is the case.in which 

students perceive that their needs and interests are not 
served by the social and academic life of the institution. 

These students may transfer to other institutions which more 
closely match their needs and interests. A second type of 

incongruence occurs when students perceive that their 

institution of choice does not meet their standards for 

intellectual stimulation. When these students transfer to 

another institution to improve the quality of their 

education, they see it as a positive step, not as a failure 

to persist.

Finally, another cause of student departure is 
isolation. This occurs when students do not feel connected 

to other members of the institution in both the social and 

academic arenas. When students do not have significant 

connections with others, they are more likely to leave the
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Institution. Academic isolation, particularly from faculty, 
is one of the main causes of failure to persist (Tinto,
1997, p. 37).

To deal with the problems of retention, Tinto (1997) 

recommends that individual institutions' analyze their own 
circumstances to determine the causes of student departure. 
Although there are similarities between them, every 

institution will have its own unique attributes. From this 

analysis can come a retention program especially suited to 

its own circumstances.

From his observations of retention programs, Tinto 

(1997, pp. 38-40) identifies three essential features of 

successful programs. First, those programs demonstrate an 

institutional commitment to the welfare of the students they 

serve. This commitment is based on the underlying values of 

the institution and is expressed in the service to students 

provided by all the members of the institution. It is 

action arising from values. It occurs when the focus is not 

only on institutional concerns but on how actions impact 

student welfare. This underlying commitment is more 

important to student "retention than the formal programs that 

are developed.
. The second feature of successful retention programs is 

a commitment to the education of all students. In other
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words, the focus is not on retention but on education. To
assure that learning occurs, programs assess the skills of
students, provide opportunities for student development,
provide appropriate placement in courses, monitor

performance, and provide feedback (Tinto, 1997, p. 39). Not
only do these programs focus on the students' learning

setting but also on faculty skills as educators. The effort
is toward providing a quality educational experience.

Finally, effective retention focuses on the importance

of both the social and academic aspects of the educational
community on learning. Meaningful connections between

students and faculty and staff appears essential to

successful student integration into the academic community.

For all students, but certainly for those who are 
first-generation college students or who need 
developmental assistance, effective programs also 
understand that support for learning must come from 
many quarters, not only from the faculty who are the 
guardians of the classroom. It is for this reason that 
effective programs, stress the importance of frequent 
and rewarding contact between faculty, staff, and 
students in a variety of settings both inside and 
outside the formal confines of the classrooms and
laboratories of institutional life....The research in
this regard is quite clear, namely that the frequency 
and perceived worth of interaction with faculty, staff, 
and other students is one of the strongest predictors 
not only of student persistence but also of student 
development. (Tinto, 1997, p. 40)

This aspect of retention is of particular importance to

students of color, particularly for those from disadvantaged

backgrounds.
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It becomes apparent that retention efforts must not be 

the primary focus but that institutions direct their first 
efforts at providing a quality educational experience with 
support efforts occurring from all segments of the 

institution. Therefore, all participants must be playing 
the same game with the same mission and the same underlying 
values as the impetus for their efforts.

Tinto (1997) provides four principles for 

implementation efforts (pp. 41-42). First, most student 
departure occurs prior to the beginning of the second year 

and due to first year experiences. Logic dictates that a 

great deal of effort must be concentrated on students in 

this first year. Second, there is no one right way to 

structure a retention program. A successful program will 

involve all players campus-wide in a coordinated effort 

tailored to that institutions7 s needs. Third, the 

institution must be energetic in its efforts to assess and 
monitor students and then to provide appropriate feedback 

and assistance. Finally, resources should be directed to 

enhance the quality of the educational experience, including 

staff and faculty development.

Many institutions have initiated retention programs. 

Some have experienced a great deal of success from their 

efforts; others have not fared so well (Tinto, 1996). The
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non-academic nature of many of the programs is the primary 
reason for their lack of success (Tinto, 1996). Program 
focus needs to change to the everyday academic experience of 

students. Specifically, "the roots of successful student 

retention lie in better education during the first year" (p. 
3). Programs that improve the classroom and lab settings 
for learning hold the most promise; .this is specifically 
true for those that create "learning communities" (p. 4).

Learning communities may involve students registering 

in courses together according to a specific plan with 

smaller groups of students forming learning communities as 

they progress through the year. Though each program is 

different, successful programs share two things in common. 

The first is shared learning, where students attend several 

classes together. The second commonality is connected 
learning, where courses shared by students are organized by 

the program around a common theme, creating "a coherent 
first year educational experience" (p. 4). The degree of 

behavior change required from faculty may be minimal or 

significant, depending on the structure of the individual 

program. Further, these programs tend to promote 

collaboration between the traditionally separate areas of 

faculty and student affairs personnel.

Students involved in these programs demonstrate more
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persistence; they are more actively involved in learning and 
learn more"together. They become more integrated by forming 
social bonds with their fellow learners and meld the social 
and academic aspects of the college experience. They also 
learn the value of cooperation and how interrelated their 

learning is with that of their colleagues.

Levitz and Noel

Two other theorists in the field, of retention are Lee 

Noel and Randi Levitz. They advocate a simple equation: 

Student success equals institutional success (Levitz & Noel, 

1995). Student success is demonstrated by student 

retention. Retention is a by-product of providing a high 

quality educational experience (program and services) for 

all students. Providing this quality involves the behavior 

of every staff person throughout the institution. The 

mission must be dedicated to the success and satisfaction of 

students. When students succeed, they stay. The • 

institution benefits too since students may do a great deal 

for recruitment of new students by word-of-mouth 

advertising.

Retention efforts require planning (Levitz and Noel, 

1995). To be able to plan, an institution must know the 

students and work with them. It is important to serve 

individuals rather than plan generic approaches to students.
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When this approach is taken, results are better for both the 
institution and for individual students. As the focus on 
the individual occurs, assessment of where that student is 

and what that student's needs are is necessary; assessment 

is a preventive measure. From assessment, the institution 
can derive appropriate assistance, ideally guiding the 
student to greater and greater independence.

Successful retention programs focus on certain issues 

(Levitz & Noel, 1995). Those programs reward excellence in 

teaching, readily accept the institution's role in promoting 

students' growth, engage in preventive measures against 

student departure, and provide "an academic support safety 

net with ongoing orientation, intensive, extended contact 

with advisors, and increased use of academic support 

services" (p. 4) .
Levitz and Noel (1995) discuss other critical issues, 

of which some are very similar to those found by Tinto 

(1996, 1997). Students do not necessarily understand nor 

have they developed capacities for a variety of the social 

and academic demands they will meet as students. They'd© 
not necessarily know how to fit with the institutional 

culture. They may not know how to transfer behavior that 

worked for them elsewhere to the campus setting. They may 

not know how to deal with the variety of pressures they may
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get from peers, family, or work situations. They may not 
have successful academic and study skills, know how to deal 
with teachers, or even how to seek help. An institution 
must not assume that students enter with these abilities.'

Another important concept that must be recognized is 

that the majority of student departure occurs with students 

who have met acceptable academic standards (Levitz & Noel, 
1995). Many successfully performing students are not 

enrolled in their institutions after the first year.

Further, although financial and family and personal concerns 

may contribute to some student departure, a positive contact 

with someone in the institution enables many students with 

demanding financial, family, or personal commitments to 

remain in school.

There are other components to successful retention 

programs (Levitz & Noel, 1995). Retention efforts must 

focus on the first critical year. They should provide 

programs to enable students to succeed. Rather than 

lowering standards, "an incremental success plan" (p. 60) is 

the key to helping rise to meet the standards of the 
institution. Finally, it is important to not wait until 

students are leaving the institution to listen to them. 

Instead of exit interviews, student needs must be heard and 

met before students depart; prevention and pro-activity are
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critical.

Noel and Levitz are consultants in the field of 
retention. An assessment instrument, which was designed by 
Stratil (1988) to identify student needs, is available 
through the Noel/Levitz Centers. This assessment is 

currently being used in a pilot retention program at Montana 

State University.

Alexander Astin

A third contributor to the field of retention is 
Alexander Astin who has been writing on the topic for over 

20 years. Among his contributions are actual studies of 

retention for a variety of populations in a variety of 
higher education settings for different freshman cohorts.

In 1987, Astin, Korn, and Green reported retention rates for 

a 1981 cohort in a national longitudinal study done through 

the University of California, Los Angeles' Cooperative 

Institutional Research Program. They explored data using 
three different definitions of retention: (a) 4-year degree 

completed; (b) 4-year degree completion or enrolled for 4 

years; or (c) 4-year degree completed, enrolled for 4 years 

or, enrolled in Fall of 1985. Their data supported the 

following conclusions. First, when defined as degree 

completion in 4 years, retention rates had decreased to 

31.2% from the 1966 cohort rate of 46.7%. These numbers may
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indicate that more people are- taking more than 4 years to 

complete degrees rather than not completing degrees at all. 
Men were more likely than women to take more than 4 years to 
complete a bachelor's degree.

Degree completion rates differed between types of 

institutions. Public institutions had lower rates than 
private universities. Catholic 4-year colleges, and 

Protestant 4-year colleges. This was true for all three 

definitions of retention. Numbers suggested that students 
at public institutions may take longer to complete degrees 
than those at private institutions.

When Astin et al. (1987) explored predictors for 

retention, they found that ACT or SAT scores and high school 
grades were the strongest predictors of retention (p. 39). 

The greatest differences in predictable retention based on 

grades were at the upper end of the grade scale. Students 

with a C-plus or lower GPA were seven times less likely than 

students with and A or A-plus GPA to complete their degree 

within 4 years. However, this difference in retention 

diminished somewhat when broader definitions of retention 

were used, that is, 4 years completed or enrollment 

continued 4 years later. Students with the highest ACT or 

SAT scores were more than six times as likely to have a 

degree in 4 years than those with the lowest scores.
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Finally, students with the lowest test scores and GPAs 

combined were over 16 times less likely than students with 

the highest scores to have completed degrees in 4 years.
This suggests that institutions may be able to use these two 
indicators to predict degree attainment.

It was also found that students were- least satisfied 

with personal services such as financial aid, job placement, 
and academic and career advising (Astin et al., 1987). This, 

finding has important - implications for the efforts of 

institutions and programs to provide quality advising to aid 

retention efforts.

Astin, Tsui, and Avalos (1996) conducted a longitudinal 
study on the 1985 cohort of freshmen through the Cooperative 

Institutional Research Program (CIRP). Data were obtained 

from Fall of 1985 entering freshmen from 365 baccalaureate

granting institutions participating in the CIRP annual 

survey. It includes information on 4-year, 6-year, and 9- 

year degree attainment rates. The study did not account for 

students who left their first institutions for various 

reasons including transferring and stopping,out. Instead, 

retention was defined as degree attainment at the initially 

entered institution since it is the definition used by 

various pieces of federal legislation and by most

institutions.
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The 4-year degree attainment rate was 39.9%, was 44.9% 

for 6-year degree attainment, and was 45.7% for 9-year 
degree attainment. Public institutions are four-year 

colleges and universities. These institutions had lower 

rates than did private ones, partly due to. the difference in 
academic preparation levels of the students who attended 

each. In most cases, students enter private institutions 
with higher GPAs than students entering.public institutions. 
They also have higher degree-attainment rates. The one 

exception is the public university. In this case, more 
freshmen enter with a high school GPA of A but their degree 

attainment rates are lower than for students at private 

colleges. More students take more than 4 years to graduate 

at public institutions than at private ones.

Some findings of the study apply to particular segments 
of the population (Astin et al., 1996). As in past studies, 

this study found that women are more likely to graduate than 

are men, with the greatest difference in 4-year completion. 

This difference is greatest at public universities and 

smallest at private universities and public colleges.

Among minority groups, Asian Americans are more likely 

to complete degrees (Astin et al., 1996). African Americans 

(33.9%) and American Indians (33.2%) have the lowest rates
y

of degree attainment. This is particularly unfortunate
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since these ethnic groups are already under-represented 
among freshmen. Some causes of minority under
representation include poverty, academic under-preparedness, 
and lack of education in a students parental family (Astin, 

1982 in Astin, 1996, p. 6). These factors also contribute 
to failure to persist. The difference between 4-year and 9- 
year degree attainment rates is much higher for minorities 
than for whites (Astin, 1996, p. 6). It is 4.6% for whites 

and 10.3% for American Indians. The difference is. even 

higher for African Americans (14.5%). This implies that 

minority students take longer to complete their degrees.

High school grades are a major predictor of degree 

completion (Astin et al., 1996, pp. 11-15). Students ,with 

high school GPAs of A are more likely to complete degrees as 

are students with high Scholastic Aptitude Test (SAT) 

scores. The difference in degree attainment is even higher 

when GPA and SAT scores are combined. In most cases, 

students with the. highest combined GPAs and SAT scores have 

a 70 percent higher chance of graduating than students with 

the lowest combined GPAs and SAT scores. These figures 

underscore the importance of institutions addressing the 

issue of academic under-preparedness in the students they 

serve.
There are some environmental variables which impact



33
retention rates .(Astin et al., 1996, pp. 17-29) and which 

can serve as predictors of retention. The student's major 
field impacts retention; certain majors such as engineering 
have a higher dropout rate and may therefore lower the 
retention rate. High numbers of students living in 
residence halls positively affects retention rates. The 

selectivity of the institution also impacts retention. The 

size of the institution is also a factor with larger size 

negatively impacting retention. There is also data 

suggesting that the number of women on the faculty 

positively impacted retention as did higher numbers of 
faculty with a doctorate.

Besides GPA and SAT scores, financial factors impacted 

student persistence. Receiving a grant in a financial aid 

package was positively correlated with retention for a 

number of racial grpups along with support through summer 

savings.
The work of Astin et al. (1987, 1996) reveals a number 

of factors that impact retention. Race, gender, type of 

institution, institutional environmental factors, and 
characteristics of entering students all play a part in 

institutional retention rates.

Other Contributions

Numerous studies are available on retention efforts.



34
The concept of student and institution fit is a concern 

especially for enrollment management personnel (Williams, 
n.d., p . 69). This concept is based on how well the 

students' needs, abilities, and interests are met by an 

adequate institutional response. When the student need and 
institutional response is adequate, it is leads to 

congruence. Congruence is an important component to student 
persistence (Williams, n.d.; Tinto, 1996).

Ashar and Skenes (1993) explored the use of Tinto's 

(1987, 1996, 1997) model of retention with hon-traditional 
students. With non-traditional students, the component of 

the model that had a significant impact on retention was 

that of social integration (p. 98).

Retention studies are readily available regarding 

programs in different types of institutions. For example, 

Langley (n.d.) reported on the success of the Brunswick 

Junior College retention program and evaluated and made 

recommendations for specific parts of their efforts.

Bushnell (n.d.) discusses retention in community colleges. 

Some of his recommendations include starting recruitment 
efforts by attending to the needs of students already 

enrolled and adapting recruitment efforts to the individual 

institutions.

Evaluation is also a necessary component of programming
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for retention. A seven step model is proposed by Congos and 
Schoeps (1997) for evaluating specific retention efforts 

such as supplemental instruction. This model can be adapted 
to other types of programs. The model involves the 
following steps. First, identify the variables to be 
measured such as cumulative GPA or graduation rates and the 
program efforts that will be the independent variables. 

Second, gather the data on students. Third, maintain the 

data base needed on an on-going basis. Fourth, use an 

organized format that facilitates analysis. Fifth, 
determine criteria that will define participation. Sixth, 

analyze the data using appropriate statistics. Finally, 

present data in a manner that is easy to interpret; use 

narratives if necessary. This model is useable in a 

multitude of programs.

Summary

The works of Tinto, Levitz and Noel, and Astin and 

other related works can help guide the efforts of educators 

in their retention efforts. Astin et al. (1987, 1996) have 

demonstrated that certain demographic characteristics can 

impact student persistence; some of those are gender, race, 

and student characteristics on learning. ,Environmental 

factors such as selectivity, residence, financial 

considerations, faculty characteristics, and others can play
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a role. Tlnto and Noel and Levitz concur that institutions 
must focus their efforts on student education to get the by
product of retention. First-year interventions can be 

pivotal. Social and academic community and congruence 

between the institution and students are also essential 
elements.

TRIO Programs

Congress passed the Higher Education Act of 1965 to 

provide access to and support for higher education to 

students who previously had lacked access and support.

Under Title IV of that act, the TRIO programs were created 

to facilitate equal opportunity in education. They were 

designed to help dismantle barriers to education by 

complementing the services provided by federal financial aid 

programs. "Since the 1960's, Congress has recognized that 

financial aid alone will not ensure equal educational 

opportunity to disadvantaged students" (Chaney, Muraskin, 

Cahalan, & Rak, 1997, pp. 1-2). TRIO programs provide a 

variety of services for qualifying students in junior high 

school, high school, and college, and to individuals 

interested in enrolling in post-secondary education.

Programs provide pertinent information, assistance in 

applying for admissions and financial aid, counseling, and
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academic support and instruction. In other words, TRIO 
programs help create equal educational opportunities for 
students and would-be students.

The three original programs upon which the name TRIO is 

based include Upward Bound, Talent Search, and Student 

Support Services.' Upward Bound serves college-bound high 
school students by providing, a variety of academic and 
personal assistance as well as assistance getting into post
secondary education. Talent Search provides counseling in a 

variety of areas and academic assistance to youth ages 12- 
.27, assisting them to enter college or vocational school and 

encouraging and helping drop-outs to complete high school. 
Student Support Services provide counseling and academic 

support to qualifying college students.

Educational Opportunity Centers and the Ronald E.
McNair Post-baccalaureate Achievement Programs are now also 

part of hundreds of TRIO programs nationwide. Educational 

Opportunity Centers provide information and educational 

assistance to college-bound adults ages 19 and over. McNair 

programs encourage college undergraduates of junior standing 

and above to pursue doctoral programs by providing research, 

counseling, and enrichment activities to qualifying 

students.
Student Support Services serve first-generation, low-
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income, or disabled college students. The programs provide 
a variety of personal, academic, and career services 
designed to help students stay in school. Many of the 

services involve developmental education or learning 

assistance programs. In the United States, such programs 
have existed in one form or another and for one purpose or 

another since the last half of the 19th century (Casazza & 

Silverman, 1996). Common components in developmental 
education programs include assessing student needs, 

tutoring, basic skills education, study skills and learning 

strategy training, counseling, supplemental instruction, and 

other assistance as needed. In its various forms, 

developmental education can help to provide the support and 

the academic and social communities that are critical to 

student retention (Noel & Levitz, 1995; Tinto, 1996).
TRIO programs operate at more than 1,200 private and 

public post-secondary institutions and community agencies ■ 

(National TRIO Clearinghouse, 1998). These institutions 

house over 1,900 TRIO programs which serve almost 700,000 

individuals annually.

More than 700 of the TRIO programs are Student Support 

Services (SSS) which- serve students who are enrolled in or 

are accepted for enrollment in a post-secondary institution. 

In 1995-1996, Student Support Services received close to

'i
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$143.5 million to serve roughly 165,600 students at about 
700 institutions {Chaney et al., 1997, pp. 1-3). To qualify’ 

for services, students must be United States citizens or 

permanent residents working on their first 4-year degree.

In addition, they must meet at least one of the following 
criteria: Be a first-generation college student; qualify 
under income guidelines which requires a low income;- or have 
a physical, learning, or other type of disability.

According to the re-authorization legislation for Student 

Support Services, the purposes for the programs are to 

increase students' retention and graduation rates, to 

increase transfer rates from 2-year to 4-year institutions, 
and to foster an institutional climate supportive of the 

Student Support Services population (Chaney et al., 1997, 

pp. 1-2). Activities that participants could expect include 
developmental instruction in writing, reading, math, study 

skills and others; academic advising and assistance; 

tutoring; personal counseling; assistance in career choice 

activities; participation in cultural events and other 

academic programs not ordinarily available; and assistance 

in application for graduate programs and assistance securing 

financial aid for those graduate programs (Chaney et al., 

1997, pp. 1-3).
A recent study examined the effectiveness of Student
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Support Services programs (Chaney et al., 1997). Results 

show that these programs do positively affect student 
performance. Although small, the effects were significant. ' 
The greatest impact of the programs was found in the first 
year, but in some cases, they persisted beyond that.
Students involved with SSS programs increased their number 

of earned credits with a mean increase of 2.25 in their 

first three years. They increased their. GPAs by .11 for the 
first 3 years of school. Retention within the same 

institution also increased from 60% to 67% for the second 
year. The rate of increase was from 40% to 49% for the 

third year. Part of the reason for the small impact of the 

programs was that most students receive only a modest amount 

of services. In fact, 9% received only one hour of service 

during their freshman year. Greater levels of participation 

resulted in a greater impact on the variables measured.

Peer tutoring had the greatest consistent impact. Programs 

that blended their services with other services available 

had the greatest impact on retention rates. Workshops in 

the first year positively impacted the number of earned 

credits in the first year and retention rates in the'second 

and third years. First year participation in cultural 

events had a positive impact on both first year GPAs and 

increased credits earned all three years. Programs
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providing a campus home-base focus increased GPAs in the 

first 2 years and also increased the 3 year cumulative GPAs. 
Exclusive courses for student participants increased same- 
institution retention rates for both the second and third 
years. Both counseling and services for disabled students 
showed statistically significant results in some of these 
situations.

The study suggests that Student Support Services 

programs do successfully target the intended populations of 
disadvantaged students (Chaney et al,., 1997). Over half of 

the participants are minority students. In general, 

participants are older, have dependent children, and have a 
lower academic achievement record. Student SSS participants 

receive more supplemental services than the general college 

population. This includes services they receive outside of 
SSS programs. Federal dollars are being effectively 

utilized because when adjusted for inflation, funding for 

student and for program have both decreased from 1970 

levels. This has occurred in the face of ah increase in the 

size of Student Support Services.

It is important that the efforts of TRIO continue. 

Attempts to equalize access to college opportunities have 

been losing ground for the past decade and a half (Gladieux, 

1996, p. 6). Even though the college population is more
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inclusive and diverse than that of 30 years ago and college 

participation has increased for individuals in all income 
brackets, "huge gaps persist in who benefits from higher 
education in America....Most groups have made gains in 

access to the system, but that doesn't mean opportunities 
have been equalized" (pp. 7-8). Statistics from various 

studies support this conclusion. Mortenson found that "in 
1994 the student from the high-income family was ten times 

more likely than the low-income student to. have received a 
degree by age 24" (cited in Gladieux, 1996, p. 8). This is 
largely due to the increasing cost of college (p. 8).

Tuition at public institutions has risen 100% since 1980 (p. 

10). However, median family income has grown only 5%. 

Further, the proportion of family income required as a 

contribution to college costs has risen disproportionately 

for those at the lowest income levels. Among the 

recommendations of Gladieux's (1996) study is to focus on 

student success as well as access so that students do not 

leave college without a degree and with huge debts to repay 

(p. 14). "We need greater efforts to help at-risk students 

complete their degrees" (p. 14}. Thus, retention efforts

are critical for at-risk students.
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Advance Bv Choice

Since Student Support Services (SSS) have been 

demonstrated effective for students and for retention rates, 

it is fortunate that Montana State University has its own 
long-running program. In 1978, Montana State University 
began its Student Support Services program, which is named 
Advance By Choice (ABC). It has been continuously funded 

since its inception. Like all TRIO Student Support 

Services, a primary focus of the program is to assist 

students in adjusting to college and in improving academic 

performance, thereby facilitating retention and graduation. 
The program provides the following services:

*Needs assessment
*Academic support— tutoring
*Academic Support— Developmental classes in writing, 
reading and math
*Academic support— study skills/learning strategies 
workshops and classes, individual assistance, and 
audio-visual materials
*Counseling— personal support, financial, and 
academic
*Other miscellaneous support and problem-solving 
activities as individually needed.

An integral part of the program's efforts is that of 

assessing student needs and planning appropriate services. 

The intake staff initiates this during the first meeting 

with a student and the staff person assigned to each student 

continues the process during the student's tenure with the
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program. An important part of this assessment and planning 
process is the evaluation for placement in classes, of study- 
skills, and recently for learning strategy preferences. The 
program uses the Learning and Study Strategy Inventory 

developed by Claire Weinstein (1987) for assessing study 
skills. The Self-Knowledge Inventory of Lifelong Learning 

Strategies (SKILLS) is utilized for assessing learning 
strategy preferences.

Advance By Choice is funded to serve 290 students 
although very often it serves more than 290 students. The 
student population varies from semester to semester. 

Individuals are not retained as participants in ABC through 

all of their years as students at Montana State University. 

They remain active participants only during the semesters 

that they need and utilize program services.

There are five full-time staff positions in the office. 

Those are the director, one tutor coordinator/academic 

specialist, one learning skills coordinator/academic 

specialist, one full-time academic specialist, and the 

secretary. This staff is supplemented by work-study 
students and interns who work with various staff members.

ABC tracks persistence and graduation rates in both 

active students and students who have become inactive. The 

most recent statistics are from the 1993 academic year
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through the spring semester of 1996. These numbers indicate . 

that retention rates are high for participants. From 1993 
through the spring semester of 1996, 1,003 students had 

participated in Advance By Choice. As of spring semester 

1996, 569 of those students were enrolled at Montana State 
University as undergraduates. In addition, 90 students had 
graduated with a minimum of one bachelor's degree and were 

enrolled again at MSU. An additional 77 students had 

graduated and were not enrolled again at MSU. Thus, a total 

of 736 (73.38%) of the 1,003 students who participated in 

ABC from 1993 through the spring semester of 1996 had either 

graduated, graduated and enrolled again at MSU, or were 

still enrolled as undergraduates. It is not possible to use 

the retention definitions of Astin et al. (1996) since the 

individual students enter ABC at different grade levels and 
are tracked after their entry into the program. However, it 

is possible to meet the conditions of continued enrollment 

or program completion which are similar to the broadest 

definition of Astin et al. (1987, p . 37). That definition 

includes receiving a bachelor's degree or completing 4 years 

of college or remaining enrolled in college. Using these 

conditions, Advance By Choice students had a high retention 

rate of 73.38% for 1993 through the spring semester of 1996.
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Adult Learning

The field of adult learning has experienced a change of 
focus from adult education to adult learning (Fellenz .& 

Conti, 1989, p . 23). Cyril Houle helped direct attention to 
the internal processes of adult learning (Knowles, 1980, p. 

42). An important concept that recognizes adult learning 

processes is the idea that adults are self-directed learners 
(Tough, 1967, in Knowles, 1980; Tough, 1978). Self- 

direction is both "a presumption and a goal" of adult 
education (Fellenz, 1982, p. 84).

The concept of andragogy put adult learners in the 

center of the learning dynamic (Knowles, 1980, pp. 40-62). 

The earlier educational concept of pedagogy relied on a 

model in which knowledge was imparted to the unlearned and 
originated in monastic schools in Europe 8 to 12 centuries 

ago. Andragogy made several assumptions about the learner. 

First, people mature into increasing self-directedness, and 

adults have a need to be self-directing. Second, adults 

have a vast store of experience that serves as a resource 

for them, and they gain more meaning from things learned by 

experience than from things learned passively. Third, 

people learn when they experience a need to know, and 

learning should be centered around real-life learning 

applications. Fourth, learners want to apply knowledge and
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increase feelings of competence; they are also performance- 
centered regarding learning. Therefore, learning should 

have immediate application. The andragogical process for 
program development includes the following steps.

1) The establishment of a climate conducive to 
adult learning;

2) The creation of an organizational structure 
for participative planning;

3) The diagnosis of needs for learning;
4) The formulation of directions of learning 

(objectives);
5) The development of a design of activities;
6) The operation of the activities;
7) The rediagnosis of needs for learning 

(evaluation). (Knowles, 1980, p. 59)

Brookfield (1986) summarizes the principles of adult 
learning that were proposed in the literature (p. 31).

Adults are lifelong learners and much of their motivation 

for learning arises from their developmental needs. Adults 

have diverse learning styles and learn in different ways 

depending on the time and the need. Learning is generally 

problem-centered, and adults desire immediate application of 

learning. Adult learners have a vast store of experience 

which impacts their learning. Learning is impacted by the 

learner's concept of herself or himself as a learner. 

Finally, adults tend toward self-directedness although they 

may be dependent at times.

Much of the focus in adult learning is directed toward 

helping adults learn how they learn and thereby toward
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empowering themselves (Fellenz & Conti, 1989, pp. 21,23,24). 
The Highlander Folk School of Myles Horton (Adams, 1975) was 
a practical example of this focus. Smith (1982), McKeachie 
et al. (1985), Wittrock (n.d.), and others have reported the 

effectiveness of helping individuals learn how to learn.
Within the past decade, learning styles have been used 

to describe the differences between learners (Conti &
Kolody, 1995, p. 77), as well as to help learners become 
aware of how they learn. Learning styles are "the 

individual's characteristic ways Of processing information, 
feeling, and behaving in learning situations" (Smith, 1982, 

p . 24). Defined another way, "learning styles are 

cognitive, affective, and physiological traits that serve as 

relatively stable indicators of how learners perceive, 

interact with, and respond to the learning environment" 

(Keefe, 1982, p. 44).

Several instruments have been developed using learning 

styles which attempt to describe learner differences. 

"Instruments such as those by Kolb, Gregorc, Canfield, and 

Dunn have been developed to measure these differences (Conti 
& Kolody, 1995, p. 77). However, instruments based on 

different interpretations of learning styles have inherent 

problems and research has failed to find differences between 

learners based on learning style (p. 77). Further, since
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learning styles tend to be fairly stable characteristics, 

assisting learners to adapt to the requirements of various 
learning situations is not practical using learning styles. 

"Individuals who can adapt their thinking to a variety of 

situations in a flexible manner are much better prepared to 
be life-long learners" (McKeachie et al., 1985, p. 153).

Educators have recently become interested in teaching 
learning strategies (McKeachie et al., 1985, p. 153). 

Learning strategies are "the techniques and skills that an 

individual elects to use in order to accomplish a specific 
learning task" (Fellenz & Conti, 1989, pp. 7-8). Learning 

strategies are more a matter of preference than are learning 

styles (Fellenz & Conti, 1993) and as such are more 

adaptable to the requirements of specific learning 

situations. Learning strategies are selected for specific 

tasks and vary by individual (Conti & Fellenz, 1991, p. 64). 

The interest in and use of learning strategies is based on 
"an emerging cognitive theory of human' learning and memory" 

(Mayer, 1988, p. 21).

SKILLS

The Self-Knowledge Inventory of Lifelong Learning 

Strategies (SKILLS) is an instrument developed by the staff 

at Montana State University's Center for Adult Learning
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Research to assess adult learning strategies in real-life 

learning situations. The instrument consists of 12 real- 
life learning scenarios which are based on Shirk's learning 
categories (Conti & Fellenz, 1991, p. 65). For each 

scenario, there are 15 questions about possible learning- 
strategies the individual could use. These questions 

reflect 5 different learning areas from the theory 

underlying the instrument: Metacognition, Metamotivation, 

Memory, Critical Thinking, and Use of Resources. In this 

forced choice situation, the respondents are asked to select 
five strategies they would definitely use, five they would 

possibly use, and five they would not likely .use for real- 
life learning situations. Responses are scored and yield 

profiles of individual preferences for each respondent.

Metacoanition

The development of the instrument was based on a review 

of the literature on learning which revealed the five areas 

of learning strategies (Fellenz & Conti, 1993).

Metacognition is a concept from the field of cognitive 

psychology introduced by Ann Brown and John Flavell in the 

1970's (Counter & Fellenz, 1993). "Brown (1982) defined 

metacognition as the knowledge and control one has over 

one's thinking and learning" (Counter & Fellenz, 1993).

There are three groups of interacting factors of which
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a learner must be aware in order to regulate metacognitive 
processes (Flavellz 1979, p. 907). Person factors include ■ 
such things as understanding personal beliefs or ways of 

knowing. Task factors include "information available to you 

during a cognitive enterprise" (p. 907). Strategy factors 

are notions about what strategies will likely yield what 

results. Very often it is the interaction between or 
combinations of factors that contribute to metacognitive 

knowledge (p. 907). A primary task of adult learners is to 

become "aware of oneself as a learner" (Smith, 1982, p. 57) 
and to gain control over one's learning processes. ■

There are three areas of metacognitive strategies 
(Counter & Fellenz, 1993). In Planning, the individual 

determines the optimum method for accomplishing a learning 

task. This involves an understanding of one's own learning, 
requirements of the learning task, and some knowledge of how 

to plan. Examples of Planning are skimming or overviewing 

the learning task. By Monitoring, one maintains an. 

awareness of the strategies, processes, tasks, and goals of 

the learning circumstance within the context.of individual 

abilities (Counter & Fellenz, 1993). One evaluates how well 

one is progressing through the learning task. Getting 

feedback is one example of Monitoring. The third 

Metacognitive area is Adjusting by which the learner
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modifies the learning process based upon evaluation of that 
process and the desired outcome. One example of Adjusting 
is changing one's approach to a learning task.

Metamotivation

The second area of theory upon which SKILLS is based is 
Metamotivation. Motivation is critical to learning. 

Instruction and ability may be ineffective if motivation is 
lacking (Walberg, 1987, p. 2). Motivation occurs when 

"higher mental processes are invoked to account for the 

initiation, direction, intensity and persistence of goal- 

directed behavior" (Weiner, 1972, p . I). Two essential- 

components of motivation are direction of behavior and 

energization (Dec! & Ryan, 1985, p. 3).

Some theory of motivation is mechanistic in nature.

For instance, drive theory holds that basic unlearned 

responses serve as the impetus to meet basic needs (Hull, 

cited in Weiner, 1972). Other theories are cognitive. 

Cognitive theories emphasize a person's thought processes.

In field theory, behavior is a function of the person and 

the environment (Lewin, cited in Weiner, 1972). Attribution 

theory is a phenomenological perspective regarding how a 

person sees the relationship between an effect or phenomena 

and the reason for its occurrence (p. 310). People make 

decisions about their actions based on their evaluation of
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the likely outcomes of the various alternatives (bed, 1975, 

p. 15). Choices about what to do are based on goals.
.Motives provide energy for behavior.

The Metamotivation area of SKILLS is based on both 
adult education and cognitive psychology (Fellenz & Conti, 
1993). Metamotivation refers to motivation within the 
context of learning as opposed to the context of factors 
which motivate participation in a learning experience 

(Fellenz & Conti, 1993). There are three component 

strategies within this area. Attention refers to one's 
focus on the information to be learned. Examples are 

setting aside time to learn or avoiding distractions. The 

strategies of Reward/Enjoyment involve recognizing the value 

of the learning outcome dr the fun and satisfaction with the 

learning outcome. Examples of this strategy include seeing 

the outcomes as useful or having pride or satisfaction from 

the learning (Fellenz & Conti, 1993). Confidence is the 

belief in one's own ability to learn and is a critical 

component of motivation (Conti & Fellenz, 1993; Keller,

1987). SKILLS scenarios reflect Confidence strategies such 

as reminding oneself of previous success and seeking 

reassurance and support.

Memory

The third component area of SKILLS is that of Memory.
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Memory is defined as the activities which store and later 
use information including acquisition, storage, and 
retrieval processes (Paul & Fellenz, 1993). Early research 
on memory was lab-based and consequently was criticized as 

meaningless to people (Bartlett, cited in Paul & Fellenz, 
1993). In the 1970's, research began to focus on memory as 

people use it in everyday life (Paul & Fellenz, 1993). The 
physiology of memory, how relevance affects memory, and 

memory strategies have all been the topics of research.

The three Memory strategies in SKILLS include 

Organization, Use of External Aids, and Memory Application 

(Paul & Fellenz, 1993). Organization is the way in which 

information is restructured by the learner (Seamon, cited in 

Paul & Fellenz, 1993). These strategies structure 

information so it can be stored, retained, and retrieved. 
Examples of Organization include chunking, creating 

mnemonics, and comparing. Use of External Aids strategies 

are processes by which individuals use the environment to 

assist memory. These include use of schedules and making 

lists of things to do. Memory Application strategies use 

the knowledge system stored in memory and include using 

mental images or using memories to plan.

Critical Thinking

The fourth area of learning strategies is Critical
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Thinking. SKILLS uses Brookfield's (1987) four components 
of critical thinking for its model. Those four components 
are (a)identifying and challenging assumptions; (b) 

challenging the context in which one forms understanding, 
forms perceptions, and views of the world; (c) exploring 
alternatives; and (d), developing reflective skepticism. 

Critical thinking involves not just the intellect but also 
the affective domain including emotion and intuition.

Critical thinking is process-oriented not product- 

oriented (Paul, 1985). Learning about thinking requires 
students to make meaning by disciplining thinking over the 

course of time and is a dialogical effort moving between 

previous thoughts and some new set of disciplined thoughts 

(Paul, 1993).

The strategies in the Critical Thinking area based on 

Brookfield's components are Testing Assumptions, Generating 

Alternatives, and Conditional Acceptance. Testing 
Assumptions involves identifying, examining, and challenging 

assumptions (Fellenz & Conti, 1993). Examples of these 

strategies include identification of inconsistencies and 

questioning value sets. Generating Alternatives is an 

important component of Critical Thinking. It involves 

divergent thinking from which comes new ideas. Examples of 

this strategy are brainstorming, identifying solutions, and



rank ordering. Conditional Acceptance involves reflective 
skepticism regarding, answers, a tentative maintenance of 
principles, and recognizing better answers should they 
appear. Examples are predicting consequences and 

questioning simplistic answers (Fellenz & Conti, 1993).

Resource Management

The final category of learning strategies in SKILLS is 
that of Resource Management, which is identifying, 

evaluating, and using relevant resources. This includes use 

of sources of information such as books, magazines, 

libraries, computers, television, or people. A complaint 

learners have about print or audio-visual material is that 

there is too much material or it is too detailed (Smith, 

1982, p. 103). Adults may be ill-prepared for changes in 

communication and modern information sources (Shadden & 

Raiford, 1984; Shirk, 1983). Older adults are often fearful 

and suspicious of more advanced modern technology (Niemi, 

1987). Another concern with the use of resources involves 

the concept of "set" (Fellenz & Conti, 1993), which is the 

tendency to continue to use behaviors that have been 

successful in the past whether or not they are currently 

successful.

The three learning strategies in this area are 

Identification of Resources, Critical Use of Resources, and
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Use of Human Resources (Fellenz & Conti, 1993). 

Identification of Resources is finding and using the 

appropriate resources. Specific strategies include use of 

print, modern technology, or professional resources.

Critical Use of Resources involves assessment of information 
regarding timeliness, lack of bias, and appropriateness. 
Checking sources and checking bias are examples of Critical 
Use of Resources. The Use of Human Resources reflects the 

role of people in learning processes as sources of both 
information and support. Learners may use human resources 

for information, checking opinions, getting support, or 

other uses (Fellenz & Conti, 1993).

Studies Using SKILLS

There have been a number of studies conducted utilizing 

the Self-Knowledge Inventory of Lifelong Learning Strategies 

(SKILLS). The early studies include those by McKenna 

(1991), Hill (1992), and Yabui (1992). McKenna's (1991) 

study examined the learning strategy preferences in both the 

personal and professional learning situations of school 

administrators in Wyoming (McKenna, Conti & Fellenz, 1994) ,. 

McKenna adapted the SKILLS scenarios to the population of 

school administrators. In this study, learning strategy 

preferences could not be used to differentiate between 

learners grouped on demographic variables. However, the
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personal or academic learning context of the learners 
affected the learning strategies selected for use.

Hill (1992) explored learning strategies in tribal 
college students in Montana. He found that learning 

strategy preference could be used to differentiate between 

most and least successful students as measured by grade 
point average (GPA).

Yabui explored learners' stages of reflective judgement 

and the use of learning strategies in volunteer participants 
from Malmstrom Air Force Base in Great Falls, Montana. His 
study determined that patterns of learning strategy- 

preferences were associated with learners' stages of 

reflective judgement. Specific learning strategies from 

SKILLS were associated with both high and low reflective 

judgement.

Later studies using SKILLS have assessed learners from 

a variety of populations utilizing a design that has evolved 

from Kolody's (1997) work. Her study (1997) of adult 

learners at five two-year colleges in Alberta, Canada 

expanded on an earlier study (Conti & Kolody, 1995) 

conducted at Medicine Hat College in Canada. From these 

studies evolved the general design which included 

discriminant analysis to determine if learning strategy 

preferences between learners grouped on demographic
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characteristics. The design also included a cluster 
analysis to determine what groups were inherent in the data 
and the use of analysis of variance and discriminant 

analysis to help name and describe the clusters. Finally, 

the qualitative method of focus group interviews was 
utilized to provide the texture of learner realities to the 

description of the clusters. Kolody (1997) concluded that 
learning strategies did not differentiate between learners 

grouped on demographic characteristics and that five 

clusters of learners existed within the sample of two-year 

college students.

This model using SKILLS has been adapted by several 

researchers to examine learning strategies in other 

populations. Hays' (1995) study explored the impact of 

academic intervention on the learning strategy preferences 
of learning disabled students at Montana State University 

College of Technology— Great Falls in Great Falls, Montana. 

She used several assessments including SKILLS. Learning 

strategy preference did not change after academic 

intervention. Discriminant analysis revealed differences 
between males and females and between students with 

diagnosed and suspected learning disabilities. Cluster 
analysis based on learning strategies, demographic 

characteristics, test scores, and study skills placement
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determined that five groups of learners existed in the 

sample. Focus group interviews were used to further 
describe the five clusters.

Lockwood (1997) explored the learning strategy- 

preferences of students in nursing programs in Montana. She 
used discriminant analysis to determine if learning strategy 
preferences could differentiate between students in 
associate and baccalaureate programs and between students in 

different campus programs. She revised the SKILLS scenarios 

to be meaningful in nursing situations. Learning strategies 

did not differentiate between the groups of students in 
either case. Cluster analysis revealed four groups of 

learners in the sample. An analysis of variance revealed 

the significant differences in learning strategy preference 

between the clusters. The clusters' did not differ 

significantly on the demographic variables of age, gender, 

or grade point average. The final phase of the study 

utilized focus groups to further describe the clusters.

Bighorn (1997) investigated the learning strategy 

preferences of two groups of adult learners at the Fort Peck 

Reservation in Montana. Most of the participants were 

Native Americans. The groups were students at Fort Peck 

Community College and employees at various community 

agencies. He adapted the SKILLS scenarios to be meaningful
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within the tribal community. Using discriminant analysis, 
he determined that among the variables of grades, age, 
gender, ethnicity, tribal affiliation, and traditionalism 
learning strategy preferences differentiated only between 
individuals grouped on grades. Cluster analysis revealed 

four groups of learners among the participants. Analysis of 
variance and group interviews provided more description of 
the four- clusters.

Korinek (1997) used SKILLS to examine learning strategy 
preferences of adult learners in officer positions in the 
United States Air Force. He revised the SKILLS scenarios to 

reflect situations meaningful to Air Force officers. The 
discriminant analysis demonstrated that learning strategy 

preference did not differentiate between officers grouped on 

the demographic variables of age, gender, military rank, 
time in service, or attendance/performance at military 

education. Using cluster analysis, he determined that four 

groups of learners existed among participants.

Gehring (1997) investigated learning strategies in the 

workplace situations of employees in Great Falls, Montana 

and demographic and attitudinal variables. Using 

discriminant analysis, he' found that learning strategy 
preferences did not differentiate between individuals 

grouped on the demographic variables of age, gender, post
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secondary attendance, educational credential, or years in 
position. Fours clusters of learners were revealed in the 
cluster analysis. Analysis of variance and interviews with 
participants further enriched the cluster descriptions.

These studies found that learning strategy preferences 

are generally not good discriminators between learners 
grouped on demographic variables. Only one study (Hays, 
1995) found a difference based on gender. Her study also 

found a difference based on diagnosed and suspected learning 

disability. Two studies found differences between learners 
based on academic performance as measured by grades. Thus, 

learning strategy preferences seem to cross the boundaries 

of most demographic variables so to be distributed 

throughout the general population (Conti & Kolody, 1997).

The studies used cluster analysis to determine clusters 

of similar individuals inherent in each sample. Four or 

five distinct groups of learners,were found consistently.
The text of the studies revealed some similarities among the 

clusters from the various studies although the clusters were 

not identical.

The qualitative aspect of the studies consisted of 

group and individual interviews. This method proved 

effective for confirming the statistical data and for 

providing a much richer description of the various clusters.
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Thus, the combined quantitative and qualitative approaches 
constituted an effective research methodology for 
understanding learning strategy preferences.
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CHAPTER 3 

METHODOLOGY 

Design

This descriptive case study examined the relationship 

between learning strategy preferences of students enrolled 
in the Advance By Choice program at Montana State University 

and various educational and demographic variables. "A 

descriptive study determines and reports the way things are" 
(Gay, 1992, p. 217), and it may "describe variables and the 

relationships between variables" (p. 220). Descriptive 

research is used to describe and explain as opposed to 

predicting based on cause and effect as is the case of 

experimental or ex post facto research (Merriam, 1988, p.
I). In descriptive research, typical data collection ■ 

methods include observation, interview, and survey (Gay, 

1992, p. 13).

Case study is usually inductive in nature (Merriam,

1988, p . 7). "Inductive reasoning involves formulation of 

generalizations based on observation of a limited number of 

specific events" (Gay, 1992, p . 6). Inductive inquiry Is 

basic to the naturalistic paradigm (Owens, 1982, p. 3) 

Results of case studies "are presented qualitatively, using
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words and pictures rather than numbers" (Merriam, 1988, p. 

7). A case study is used when dealing with in a bounded 

system (Smith, 1978 in Merriam, 1988, p. 9). A case study 

"is an examination of a specific phenomenon such as a 
program, an event, a person, a process, an institution, or a 
social group" (Merriam, 1988, p. 9). A case study can use 

any variety of methods to collect and analyze data (Merriam, 
1988, p. 10) in order to describe and explain.

This study utilized the Self-Knowledge Inventory of 

Lifelong Learning Strategies and several multi-variate 
statistical procedures to explain and describe the 

relationship between learning strategy preferences of 

Advance By Choice (ABC) students and several educational and 

demographic variables and to explain and describe groups of 

learners in the ABC program.

The study utilized both quantitative and qualitative 

techniques. Among the goals' of quantitative research are 
theory testing, establishing facts, showing relationship 

between variables, and predicting (Bogdan & Biklen, 1992., p. 

51). Among the goals of qualitative research are to 

describe multiple realities, deal with grounded theory, and 

develop understanding (Bogdan & Biklen, 1992, p. 51). Both 

types of research are beneficial depending on the nature of 

the questions to be answered (Cuba, 1978). ■ There has been a
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growth in the movement toward research designs which combine 
quantitative and qualitative data collection and analysis 
(Conti, 1991, p. 90) .

This study utilized both inductive and deductive 
approaches. When either of these are used exclusively, 

neither approach is entirely satisfactory (Gay, 1992, p. 6). 

However, when used simultaneously "as integral components of 
the scientific method, they are very effective" (p. 6). 

Quantitative research is more deductive in nature (Bogdan 
and Biklen, 1992, p. 52); qualitative research is more 

inductive in nature. Thus, this study utilized an approach 

designed to provide both quantitative deductive statistical 

data and qualitative inductive descriptive data in order to 

describe and explain.

In order to accomplish this task, the study was 
conducted in two phases. The first phase utilized a 

quantitative, deductive process to explain and describe if 

and how learning strategy preferences could be used to grtiup 

student learners based on specific educational and 

demographic variables. The second phase utilized a 

quantitative approach to identify clusters of learners in 

the Advance By Choice program. Once the clusters were 

identified and described by their related variables, a 

qualitative inductive approach involving small group and
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individual interviews was used to enrich and expand the 
descriptions of the groups. Group interviews were not 
formal focus groups (Jacobi, 1991, p. 197) as was done in 
some of the other studies done with SKILLS.

Population

The population involved in this study was the students, 
in the Advance By Choice program at Montana State University 

(MSU). Advance By Choice is a TRIO program funded by the 

Department of Education. This program serves students who 
are eligible and who come to the program to request 

services. Only a small proportion of eligible students at 

MSU actually request and receive services. Students are 

eligible if they are United States citizens or permanent 

residents working on their first 4-year degree and meet at 

least one of the three other criteria.-

The population of the program is continually in flux 

since students are withdrawn from the program if they are 

not actively using at least some minimal services. Over the 

course of any given semester, some students will be 

withdrawn and new students will request services and become ■ 

active participants. Thus, the total number of student 

participants can fluctuate from week to week. In order to 

accommodate for this, the total population count was taken
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at the end of the data collection semesters. In the spring 1

semester of .1996, there were 271 active students in the !
program. All of these students were requested to complete 
the SKILLS instrument. In the spring semester of 1997, f
there were 290 active students, 180 of whom had not been 
enrolled in the program the previous spring. These 180 i

students were requested to complete SKILLS. From this total :
of 451 students, 190 completed and returned useable i. Iresponses. j

Demographic data were obtained from these 190 students.
There were 71 (37.4%) men and 119 (62.6%) women whose ages s

ranged from 18 to 52 years. Twenty-seven students did not '

report their age. The average age of the 163 students who j

did report their age was 30.73 years. Students were also 

asked at what age they began attending Montana State 

University. Five students did not respond to the question.

Those who did report the age of first attendance at MSU '

ranged from 16' to 51 years with an average age of 28.81 

years. Eighty-one (44%) of the students began attending 

while of traditional age (24 years and under) while 104 

students (56%) began after traditional age (over 24 years of 

age). 1

Eighty-eight (46.3%) of the students had children. One • 

hundred and one (53.4%) did not. One student did not report ,

!
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on this question. For nine students (4.7%), English was not 
their first language. For the remaining 181 (95.3%),
English was their first language. For the 182 students who 

reported their Grade Point Average (GPA), the range was .33 

to 4.0 with a, mean of 2.86. Eight students did not report 
GPA, nor did they give permission to update it at the end of 
the semester. However, 174 students did give permission to 

update their GPAs. The grade range for comparing lowest and 

highest achieving students was the lowest and highest 15%. 

The 28 students in the lowest 15% had GPAs of 2.06 or less. 

The GPAs for the top 15% were 3.61 and above; 20 students 

had these GPAs.

Of the 190 participants, 162 (85.3%) students reported 

having extreme difficulty in at least one academic area; 27 

did not report extreme difficulty. There was one missing 

case. For reading, 28 (14.7%) reported extreme difficulty; 

161 did not. For writing, 43 (22.6%) reported extreme 

difficulty; 146 did not. For math, 116 (61.1%) reported 

extreme difficulty; 73 did not. For any unspecified other 

subject, 45 (23.7%) students reported extreme difficulty;

144 did not.

Data was also obtained for the criteria on which 

students had qualified for Advance By Choice. It was 

verified by the researcher prior to input since it was
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uncertain whether students would recall on what basis they 
had qualified. For the qualifier of being a first 
generation college student, 148 (77.9%) students were 
eligible for ABC services on this basis; 42 were not. For 
the qualifier of income level, 121 (63.7%) students were 

eligible for ABC services on this ,basis; 69 were not. For 

the qualifier of verified disability, 43 (22.6%) were 

eligible for ABC services on this basis; 147 were not. Of 

those students with verified disabilities, 26 (13.7%) had 

learning disabilities, 13 (6.8%) had physical disabilities, 
and 3 (1.6%) had other disabilities. One student did not 

report type of disability. Many students qualified for 
services under more than one eligibility criteria.

The Instrument

The instrument given to the students consisted of two 

main sections. The first was the demographic data and 
permission to use page. The second section was the Self- 

Knowledge Inventory of Lifelong Learning Strategies (SKILLS) 

instrument itself, which consisted of an overview of the six 

scenarios used, the six individual scenarios, and an answer 

sheet on which to record responses (see Appendix A).

Part One

The first page of the instrument package contained
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several items. First, a cover letter described the purpose 
of the instrument and what information the student would 
receive by completing it. It also explained that students' 
results would be available in their individual files in the 
office. The letter also explained that the instrument would 

be used for a dissertation project if the student agreed to 

it by providing a signature and their Social Security 
Number.

The next section of the first page requested students' 
names and various educational and demographic information 

which would be used in the statistical analyses. The final 

request on the page was for the signature and Social 

Security Number. If those were not provided, that 

particular instrument was not included in the statistical 

procedures.

Part Two

The Self-Knowledge Inventory of Lifelong Learning 

Strategies (SKILLS) is an instrument developed by the staff 

at Montana State University's Center for Adult Learning 

Research to measure adult learning strategies in real-life 

learning situations. The instrument consists of 12 real- 

life learning scenarios which are based on Shirk's learning 

categories (Conti & Fellenz, 1991, p. 65). For each 

scenario, there are 15 possible learning strategies
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reflecting 5 different areas: Metacognition, Metamotivation, 
Memory, Critical Thinking, and Resource Management. In this 
forced choice situation, the respondents are asked to select 

five strategies they would definitely use, five they would 

possibly use, and five they would not likely use. The five 
learning areas and their component strategies (Fellenz & 
Conti, 1993) are found in Table I.

Table I. Components of Self-Knowledge Inventory of Lifelong 
__________Learning Strategies (SKILLS) __________ )____ 1

Metacognition - Knowing about and directing one's own 
thinking and learning process.
Planning - analyzing the best way for one's self to 
proceed with a specific learning task.
Monitoring - assessing how one proceeding through a 
learning project.
Adjusting - directing and improving one's learning 
processes.

Metamotivation - Awareness of and control over factors that 
energize and direct (motivate) our learning.

• Attention - focusing on material to be learned. 
Reward/Enjoyment - anticipating or recognizing the 
value to one's self of learning specific material and 
having fun or satisfaction with the learning activity. 
Confidence - believing that one can complete the 
learning task successfully.

Memory - The storage, retention and retrieval of knowledge. 
Organization - structuring or processing information so 
that material will be better stored, retained, and 
received.
External Aids - using external aids to reinforce 
memory.
Memory Application - using remembrances, mental images, 
or other memories to facilitate planning or problem 
solving.
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Critical Thinking - A reflective thinking process utilizing 

higher order thinking skills in order to improve 
learning.
Test Assumptions - recognize and evaluate in relation 
to learning situation; especially evaluating the 
specifics and the generalizability within a situation. 
Generate Alternatives - hypothesize but ground options 
within a given situation.
Conditional Acceptance - reflective and tentative 
maintenance of principles.

Resource Management - The process of identification, 
evaluation, and use of resources relevant to the 
learning task.
Identification - knowing how to locate and use the best 
source of information.
Critical Use - using appropriate rather than available 
resources while recognizing their limitations.
Human Resources - integrating others into the social 
and political processes of learning.

In examining constructs such as learning strategies, 

the instrument used to measure the constructs must be 

carefully chosen, reliable, and valid (Gay, 1992, p. 220). 

This study used SKILLS, a measure of learning strategy 

preferences on which validity and reliability have been 

demonstrated (Conti & Fellenz, 1991).

"The most simplistic definition of validity is that it 

is the degree to which a test measures what it is supposed 

to measure" (Gay, 1992, p. 155). Additionally, one must be 

concerned about validity for the particular purpose of the 

measure and who is being measured. Validity is evaluated on 

the basis of purpose; therefore there are several types of
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validity (p. 155).

Construct validity is the extent of measurement of the 
desired construct. "A construct is a nonobservable trait, 
such as intelligence, which explains behavior" (Gay, 1992, 
p. 155). The authors of SKILLS established construct 
validity by a variety of means including reviews of 

literature and soliciting input from a variety of experts in 

the fields of adult education and educational psychology 

(Conti & Fellenz, 1991, p. 69). Included in the process 

were experts such as Robert Sternberg and Wilbert McKeachie 
as well as groups of adult educators. The review process 

yielded a consensus that the five constructs of 

metacognition,.metamotivation, memory, critical thinking, 

and resource management were addressed and that the real- 

life learning scenarios represented realistic situations.

Content validity is the extent of measurement of the 

intended content by the instrument and involves both item 
and sampling validity (Gay, 1992, p. 156). If survey 

questions measure the intended content, the instrument has 

item validity. If the survey questions sample the total 

content area, the instrument has sample validity. Since 

there is no way to determine content validity 

quantitatively, expert judgement is utilized to make the 

determination (p. 157). To assess content validity, those
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experts who assessed the constructs underlying SKILLS were 
also asked for an assessment of the content. This jury was 
asked to assess the extent to which the real-life learning 

scenarios in SKILLS were reflective of (a) all real life 

learning situations and (b) the constructs underlying SKILLS 
(Conti & Fellenzf 1991, p. 70). The jury determined that 
SKILLS had sampling validity.

Tb assess item validity, field tests were conducted in 

the Southwest, Midwest, and West with individuals in a 

variety of adult learning situations' such as adult basic 
education, extension programs, elderhostels, museums, health 

care facilities, and post-secondary education courses (Conti 

& Fellenz, 1992, p. 70). The field test included a wide age 

range (17-73) of males and females with a variety of 

educational attainment levels in numerous occupations in 

several residential areas.

The conclusion was that the items did distinguish 

learning strategies. Feedback that the individuals would 

use a variety of strategies led to modifications of the 

answer sheet to a forced choice format which would be more 

reflective of individual prioritized preferences (Conti & 

Fellenz, 1992, p . 70). A minor modification of instructions■ 

resulted in the inclusion of a brief summary of the 

scenarios from which an individual could choose scenarios to
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which to respond (Conti & Fellenz, 1992, p. 70).

In addition to validity, researchers must also be 
concerned with an instrument's reliability. "Basically, 
reliability is the degree to which a test consistently 

measures whatever it measures" (Gay, 1992, p. 161). For a 
reliable instrument, the answer to questions of whether 

scores are the same from one administration of the 

instrument to another is yes. There are several types of 
reliability utilizing specific procedures to make the 

determination of reliability (p. 163). SKILLS was 

determined reliable based on equivalent forms and split half 

reliability procedures (Conti & Fellenz, 1991). SKILLS 
contains two sets of six scenarios with each scenario being 

an equivalent form of the others. Each set of six was 

divided into two groups. Correlations between forms 
utilizing equal length Spearman-Brown and Guttman split half 

tests were calculated for both sets of scenarios. 

Correlations between forms were greater than .7 for both 

sets. Both equal length Spearman-Brown and Guttman split 

half coefficients were above .8 for both sets of scenarios. 

Since the correlations are all above .7, a commonly accepted 

standard, the instrument was judged as reliable for adult 

learning strategy assessment (Conti & Fellenz, 1991, p. 71).

Thus, appropriate procedures were conducted to
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determine the reliability and validity of SKILLS. By 

utilizing experts, practitioners and field tests, the 
instrument was determined to be reliable and valid.

Procedures

The first step in the data collection process was to 

obtain permission to conduct the research from the director 
of the Advance By Choice program. Since SKILLS was 

available for use by ABC to provide information to the 

individual students about their learning, strategies and data 
for the office staff to plan programs to better serve 

students, the director of the program was supportive of the 

research effort. Permission was granted prior to the spring 
semester 1996 data collection.

Prior to administering SKILLS, six of the scenarios 

were chosen as a shortened version of the instrument for use 

by Advance By Choice students. Previous studies have 
adapted the scenarios in SKILLS for their populations; this 

is a successful strategy which does not affect the validity 

of the instrument (Kolody, 1997). In this study, the 

Advance By Choice staff was asked to review all 12 real-life 

learning situations and determine which 6 were most likely 

to be relevant to program participants. The staff selected 

the six scenarios of Auto Insurance, Burial Customs, Putting
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a Bike Together, National Park, Care for a Relative, and 
Cholesterol Level. The students in the ABC program chose 
from these six the four scenarios which were most relevant 

to them and selected learning strategies according to the 
directions.

The entire staff of the Advance By Choice program 

cooperated in the solicitation of student participation and 
in the distribution of SKILLS. In the basis skills classes 

(writing, reading comprehension, pre-algebra, and algebra), 

instructors distributed SKILLS to their students and made 

follow-up requests to have them completed and returned. 

Tutors for ABC were requested to distribute SKILLS and to 

remind students to return their completed copies. The ' 

secretary asked students as they stopped at the front desk 

if they would complete and return the instrument.

Counselors and the director called their students to pick up 

the assessment at the office and to complete and return it. 

They also distributed it in student visits during regular 

semester contacts and made follow-up calls to some students 

to have SKILLS returned. In the spring 1996 semester, a 

mailing was done to students who had not been reached by 

other means. Thus, efforts were made to ensure that SKILLS 

was distributed and collected using all the regular program

means of student contact.



When data is requested from every member of a 

population, it is known as a census survey (Gay, 1992, p. 
220). In such a case, the population should be relatively 
small and readily accessible. Both of these characteristics 
are true of ABC. . In the spring semester of 199-6, the full 
271 active ABC participants, none of whom had previously 

taken SKILLS, were requested to participate in the study.
Of those students, 116 students responded. Of those, 10 

were completed incorrectly and were eliminated. A total of 

106 useable responses from the spring semester of 1996 were 
included in the analysis.

In the spring semester of 1997, those students who had 

not been enrolled as active ABC participants in the previous 

spring were requested to participate in the study. Of the 

290 total students enrolled in the spring semester of 1997, 

180 students had not been enrolled in ABC in the previous 

spring. Of those 180 students, 88 responded by completing 
SKILLS. Four of these were eliminated from the study 

because three were incorrectly completed and one was not 

signed with permission to be included in the statistical 

analysis. Thus, 84 useable SKILLS from the spring semester 

of 1997 were included in the analysis.

For descriptive research a sample of 10% of the 

population is the minimum adequate number (Gay, 1992, p.

79
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137) . If the population is small,, a sample of 20% is the 

minimum adequate number (p. 137). Of the 271 students in 
the spring 1996, 106 (39.11%) responded; this is well over 

the 10-20% suggested minimum. Of the 180 students requested 
to participate in the spring semester of 1997, 84 (46.67%) 
responded; this is also over the 10-20% suggested minimum. 

Combined, 190 completed SKILLS were utilized from the 451 
students in the program. This represents 42.13% of the 

population and is well above the 10-20% minimum adequate 

number of responses needed.

Following the data collection, the responses were 

entered into dBase III Plus, a data management software.

The SPSS, computer statistical package was used to run the 

statistical analysis.

In scoring the instrument, respondents received three 

points for each strategy they would definitely use, two 

points for each one they would possibly use, and one point 

for each one they would not likely use. For each of the 

five learning areas represented, Metacognition, 

Metamotivation, Memory, Critical Thinking, and Resource 

Management, there are three learning strategies. Each of 

the 15 learning strategies was represented in each scenario. 

Since students responded to four of the six scenarios, the 

possible range of scores for each strategy is 4 to 12



points. It follows that for the five learning areas with 
three strategies in each area, the score range is from 12 to 
36 points.

Students' individual SKILLS responses were scored, and 
a personal profile was printed for each student. This 

detailed their total scores in each of the five learning 

areas and their score for each of the individual strategies. 
The printouts were included in each student's individual 

folder in the ABC office. Upon request, their scores were 
explained to them individually.

Data Analysis Overview

Phase One

Phase One utilized a quantitative instrument to gather 

data. This study is similar to a number of others which 

have utilized SKILLS to investigate whether learning 

strategy preferences are related to a .number of variables 

within the populations studied (Bighorn, 1997; Courtenage, 

1997; Conti & Kolody, 1995; Gehring, 1997; Hays, 1995;

Hill, 1992; Kolody, 1997; Kolody & Conti, 1996; Korinek,

1997; Lockwood, 1997; McKenna, 1991; Moretti, 1994; Quarles, 

1998; Strakal, 1995; Yabui, 1993.) Each study has yielded 

its unique findings, but there are few consistent group 

differences based on demographic variables. Given the

81
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unique nature of the population in this study, a deductive 

next step was to ask whether there was any relationship 

between learning strategy preferences and any educational or 

demographic variables for students in the Advance By Choice 
program. To investigate this, data were collected from 
student participants in Advance By Choice in the form of the 

SKILLS instrument and a demographic data and permission to 
use sheet. The data were analyzed with the SPSS statistical 
package.

Discriminant analysis, a multivariate statistical
procedure, was utilized to examine whether students grouped

on the educational and demographic variables differed in
their learning strategy preferences as measured by SKILLS.

Discriminant analysis allows the comparison of two or more

groups on more than one variable simultaneously (Klecka,

1980, p . I). It allows the researcher to examine the impact

of the interrelationship between multiple variables on an

individual's placement in specific groups.

Unlike univariate analyses which examine 
individual variables separately and allow them to 
be disassociated from the total person who is a 
Synergistic composition of these various 
variables, discriminant analysis' examines people 
on a set of variables to determine if any of them 
interact in a combination that can explain the 
person's placement in the group. (Conti, 1993, p.
91)

The groups of students formed were using the variables of
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being first generation or not first generation; income level
low enough to qualify for the program or not; presence or
not of a learning disability; presence or not of a physical
disability; presence or not of other type of disability;
having children or not; age of first attendance at college;

use of English as first language or not; cumulative grade

point average; and presence or not of self-perceived extreme , !
difficulty in reading, writing, math, or other subjects. |

The discriminating variables were the 15 learning |
strategies on the SKILLS instrument which are included in 
five categories. They are the Metacognitive strategies of 

Planning, Monitoring, and Adjusting; the Metamotivation i

strategies of Attention, Reward/Enjoyment-, and Confidence; 

the Memory strategies of Organization, Use of External Aids, 1

and Memory Application; the Critical Thinking strategies of >
Testing Assumptions, Generating Alternatives, and |

Conditional Acceptance; and the Resource Management I

strategies of Identification of Resources, Critical Use of j
Resources, and Use of Human Resources.

Discriminant analysis produced a discriminant function 

for each grouping variable. Once a variable was determined 

to be related to group placement based on the several 

articulated criteria, the function was examined and •!

described.

C
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Phase Two

The second phase of this descriptive research utilized 
both quantitative and qualitative techniques to identify and 

describe groups of learners in the ABC program. In this ' 

study, SKILLS was used to collect data on Advance By Choice 

students' learning style preferences. To analyze the data, 
the multivariate statistical procedure of cluster analysis 

was used to identify the groups of learners which existed in 

the Advance By Choice program. Cluster analysis classifies 
individuals into homogeneous groups (Lorr, 1983/ p. I). It 

is a procedure "by which we objectively group together 

entities on the basis, of their similarities and differences" 

(Tryon & Bailey, 1970, p. I). The SKILLS learning 

strategies were variables on which the groups were formed,. 

The power of cluster analysis is the fact that it examines 

the person holistically rather than as a set of unrelated 

variables (Conti, 1996). In keeping with the design of the 

series of learning strategy studies conducted with SKILLS 

(Big Horn, 1997; Conti & Kolody, 1995; Gehring, 1997; Hayes, 

1995; Kolody, 1997; Kolody & Conti, 1996; Korinek, 1997; 

Lockwood, 1997; Strakal, 1995;), the cluster analysis was 

followed by other quantitative and qualitative techniques in 

a triangulation process designed to further describe and
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explain the clusters (Conti, 1996).

This triangulation process (Conti, 1996) involved 
running an analysis of variance to determine which variables 

were related to the clusters and to determine how they were 

related. Analysis of variance is a statistical procedure 
which is used to determine significant differences between 

the means of two or more groups at a predetermined 
significance level (Gay, 1992, pp. 438-439). If there is 

significant difference between means, further post hoc 
testing is necessary to determine which means are 

significantly different from which other means., In this 

study, the Tukey post hoc test was utilized to determine 
which groups differed significantly from each other.

In the final stage of the triangulation process, the 

qualitative procedures of individual and group interviews, 

which were conducted both in person and by. phone, were 

conducted to enrich and expand the descriptions of the four 

identified groups. The quantitative data analysis can 

provide information for planning the interview protocol 

(Strakal, 1995). In this study, interview content was 

determined from the analysis of variance means and the post 

hoc tests and from the explanation of the strategies in the 

SKILLS manual. Interview questions for the four groups are 

listed in Appendix B.
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Students were selected for interviews from the list of 

students in each cluster. For each cluster, staff members 
were requested to identify prospective interview 

participants from their individual case loads. At least one 
person from every staff member's referral list was 

interviewed. Students selected were still.in school or had 
graduated but were available to participate. Interviewees 
were diverse in gender, age, ethnic and first language 

background, and ABC eligibility criteria.

One group interview was held for each of the four 
clusters which were found. There were at least two 

interviewees per group. In addition, individual interviews 

were also conducted. For Motivators, two students 

participated in the group interview and two students were 

interviewed individually. For Resource Managers, the 

largest cluster, three students participated in the group 

interview and two were interviewed individually. For 

Engagers, two students participated in the group interview 

and two were interviewed individually. For Student 

Independents, two students participated in the group 

interview and two were interviewed individually. A total of 

17 students participated in the interview process.

Descriptions of the groups were formulated on the basis 

of the data revealed in both statistical procedures and on
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the data obtained in the students' voices as they explained 
how they viewed their own learning processes. The 
triangulation procedure yielded a much enriched view of the
groups.
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CHAPTER 4

DISCRIMINANT ANALYSIS 

The Population

This study is one of several studies conducted through 

the Montana State University Adult Education/Center for 

Adult Learning Research. These studies utilized the SKILLS 
instrument to examine adult learning' in light of learning 

strategy preferences. This study is patterned after earlier 
studies. In order to facilitate the examination of results 

of the current research with earlier ones, the write-up of 

the results parallels earlier studies (Kolody,1997;
Lockwood,1997).

Demographic data were obtained from the Advance By 

Choice students. Besides being descriptive of the 

population, this demographic and educational data were the 

basis for the groups on which the discriminant analysis was 

run.

Discriminant Analysis

Several statistical techniques were employed to 

interpret information about the learning style preferences 

of participants in the Advance By Choice program at Montana
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■State University. The discriminant analysis procedure was 

used to investigate the differences in groups of students 
based on those preferences. Since one purpose of this 
information was to facilitate learning for individual 

students, the use of discriminant,analysis as opposed to 
other statistical procedures was important because

...unlike univariate analyses which examine 
individual variables separately and allow them to 
be disassociated from the total person who is a 
synergistic composition of these variables, 
discriminant analysis examines people on a set of 
variables to determine if any of them interact in 
a combination that can explain the person's 
placement in the group." (Conti, 1995, p. 91)

Discriminant analysis is "a broad term which refers to

several closely related statistical activities (Klecka,
1980, p. 7) and is a statistical technique with which one

can examine "the differences between two or more groups of

objects with respect to several variables simultaneously (p

7). The statistic has been used in the social sciences,

placement testing, psychological testing, and examining

voting behaviors, medical treatment effects, and economic

differences (p.9). It has also been used in the series of

studies conducted through the Montana State University

Center for Adult Learning Research (Bighorn, 1997; Conti &

Kolody, 1995; Courtenage, 1997; Gehring, 1997; Hays, 1995;

Hill, 1992; Kolody, 1997; Kolody & Conti, 1996; Korinek,

1997; Lockwood, 1997; McKenna, 1991; Moretti, 1994; Quarles
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1998; Strakal, 1995; and Yabuiz 1993) using the SKILLS 

instrument to assess learning strategy preferences.

Discriminant analysis can be used to (a) classify cases into

groups or (b) interpret group differences; often a ■

researcher does both (Kleckaz 1980, p. 8-9). This study
used the latter function, interpreting group differences
based on learning strategy preferences.

Several basic concepts are important in making meaning 

of the data examined with discriminant analysis. In this i

statistical procedure, neither the groups nor the variables 
are defined as dependent or independent variables. It is i

this way that discriminant analysis is distinguished from ■
multiple regression. However, in some situations

discriminant analysis is analogous to or an extension of . !
Imultiple regression (Klecka, 1980, p. 11).

The individual cases under consideration must be '

members of mutually exclusive groups. In some instances, a 

case may not be included in a group originally but may be 

classified later based on a mathematical equation used to ;

determine its greatest similarity to other known cases. The 

discriminating variables are those things by which the 

groups are distinguished and must be measured at the 

interval or ratio level. The only limit to the number of 

discriminating variables is that there must be at least two i
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more data cases than the number of variables (Klecka, 1980,

P. 9).

The concept of a centroid is essential to discriminant 
analysis. A spatial model aids in understanding this 

concept (Klecka, 1980, p . 16). In discriminant analysis, 
each data case has a value for each discriminating variable. 

Each variable's value for a data case is plotted on that 

variable's axis; therefore each case has a point on multiple 

axes. If indeed the groups are different on a specific 

variable, there are separate clusters of points representing 
the values of all the data cases. Those clusters of points 
may overlap some, but they are different. Here it is 

helpful to imagine stars in various galaxies. The group 

centroid is a number computed to represent the group's 

position based on the group's mean for that particular 

variable. It is not necessarily the same value as any 

specific case, but it is a representative of that group's 
position. To be able to look at all the variables together, 

a grand centroid is: computed "which is the position where 

the total set of data cases has it mean on each of the axes" 

(Klecka, 1980, p. 17).

One of the most critical outcomes of the statistical 

procedures in. discriminant analysis is a canonical 

discriminant function. This function can be described by
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imagining all the axes which are.defined by the 

discriminating variables oriented around the grand centroid 
at the angles at which the group means are all as distant 

from one another as possible. The only conditions are that 

the axes stay within the defined space and are perpendicular 
to the others (Klecka, 1980, p. 17). In practical terms, a 
discriminant function is that process which describes the 
interaction of the various discriminating variables. It is 

named by the researcher based on an interpretation of that 

interaction as it is expressed in the groups. Identifying 

and describing these functions is a major reason why the 
statistic is used.

The coefficients for the discriminating functions are 

determined based on the means of the groups being as 

different as possible. The statistical procedure may yield 

more than one discriminant function. For each additional 

function derived after the first, the coefficient is based 

on a maximum group difference with the additional 

requirement that values from the function are not correlated 

values with the previous function (Klecka, 1980, p. 16).

The task of the researcher is to determine what functions 

are useful.
To determine the relative importance of a variable in a 

specific discriminant function, one can use standardized
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coefficients (Klecka, 1980, pp. 29-30). The numbers in this 
statistical activity reveal the size of the coefficient of 
each variable. As the size of the coefficient increases in 

absolute value, the more the variable contributes to the 

function. One can rank order the coefficients to determine 
the relative impact of each variable. The deficiency of 

this statistical procedure is that the relative impact of 
specific variables can become clouded when several variables 
are highly correlated or when they cancel out each other's 

impact with opposite signs. "This is because the 
standardized coefficients take into consideration the 

simultaneous contributions of all the other variables" 
(Klecka, 1980, p. 33).

To be able to examine the variables for shared variance 

which would obscure the impact of those variables, the with

in group correlation matrix is. used (Conti, 1993, p. 93; 

Klecka, 1980,-p . 19). With this matrix, one can see how the 

various pairs of variables relate. If there are high 

correlations, those variables can be removed. If the 

correlations are low, the variables can be retained.

In some research, it is unclear what specific variables 

might discriminate and so variables which the researcher 

suspects might discriminate are included (Klecka, 1980, p.

52). The result is that it is unclear which variables are
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useful and necessary. In order to correctly classify data 
cases, redundant or weak variables should be eliminated.
The use of a forward stepwise procedure accomplishes this. 
The goal of the use of the stepwise procedure is "to locate 
a more parsimonious subset of variables which can 

discriminate nearly as well as, if not better than, the full 

set" (Klecka, 1980, p. 60). As in the earlier studies using 

SKILLS, this study used a forward stepwise procedure to 
determine useful discriminators.

Stepwise procedures must have some basis for selection 
of useful discriminators. Wilks' lambda is a statistical 

procedure which can provide that; it considers both group 

cohesiveness and the differences between groups. As in the 

earlier studies using SKILLS, this study uses the Wilks' 

lambda procedure.

To determine between group differences, one can use the 

matrix of structure coefficients to assess the similarity of 

the discriminant function and a specific variable, that is, 

how closely are a variable and a function are related 

(Klecka, 1980, p. 31). As the coefficient gets closer to 

one in either the positive or negative direction, the 

greater the relationship, and the more similar is the 

information in the function and the specific variable. As 

the coefficient moves farther from one, the less common

i
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information they share. A coefficient of .3 or more is 

often used as the cut-off for using it to describe the 
function (Conti, 1993, p . 93). The researcher can name 
functions based on the structure coefficients with the 
highest values and by determining if the variables seem to 
measure characteristics (Klecka, 1980, p. 31). "The 

structure coefficients are a better guide to the meaning of 

the canonical discriminant functions than the standardized 

coefficients are" (Klecka, 1980, p. 34). This study used 

the structure coefficients matrix to make meaning regarding 

the discriminant functions. In keeping with the other 

studies which use the learning strategies from SKILLS as 

discriminating variables, only coefficients of .3 or greater 

were deemed useful.

Discriminant analysis may yield more than one function. 

The functions may or may not be useful. To determine the 

usefulness of a function, the canonical correlation 
coefficient can be used. This statistical procedure 

"summarizes the degree of relatedness between the groups and 

the discriminant function (Klecka, 1980, p. 36). The closer 

to one the coefficient, the greater the relationship. When 

the coefficient is squared, the result is "the proportion of 

variation in the discriminant function explained by the

groups" (p. 37).
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One way to assess whether the procedures in 

discriminant analysis have yielded useable results is to 
test the accuracy of the discriminant function is 

classifying known cases .(Kleckaf 1980, p. 49). One can then 
determine the proportion of cases which are correctly 
classified. To be useful, the proportion should be 

appreciably greater than would have occurred by chance.

This study uses this criteria as one determinant of useful 

functions. As in the other studies conducted using SKILLS 
(Kolody, 1997), a function was considered useful if it 

correctly classified 75% of the known cases. A case had a 

50% chance of being classified correctly on the basis of 

chance since there were two groups in each analysis. Thus, 

75% is a 25% increase over classification by chance alone.

Significant Differences

The 190 student participants in the Advance By Choice 

program who completed the SKILLS instrument were classified 

into groups based on a number of characteristics. Some of 

these were common to earlier studies, and some of which were 

unique to this program's population. Some of those unique 

characteristics were the qualifiers to be accepted into 

Advance By Choice based on federal requirements. The 

student groups were formed based on the following variables:
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Being a first generation or not first generation; income 

level low enough to qualify for the program or not; presence 
or not of a learning disability; presence or not of a 

physical disability; presence or not of other type of 

disability; having children or not; age of first attendance 
at college; English as first language or not; cumulative 

grade point average; and presence or not of self-perceived 
extreme difficulty in reading, writing, math or other 

subject.

The discriminating variables were the 15 learning 

strategies on the SKILLS instrument which are included in 

five categories. They are, grouped by category: the 
Metacognitive strategies of Planning, Monitoring and 

Adjusting; the Metamotivation strategies of Attention, 

Reward/Enjoyment and Confidence; the Memory strategies of 
Organization, Use of External Aids and Memory Application; 

the Critical Thinking strategies of Testing Assumptions, 

Generating Alternatives and Conditional Acceptance; and the 

Resource Management strategies of Identification of 

Resources, Critical Use of Resources and Use of Human 

Resources.

Of the 13 characteristics on which the groups of 

students were formed, only 2 were found to have 

discriminating functions which could explain the differences
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between the groups based on the previously described 
criteria. That is, they have a discriminant function which 
is describable using structure coefficients of .3 or greater 
and which can correctly classify 75% or more of the known 

cases. Those two characteristics were grade point average 

and presence of a physical disability. The remaining 11 did 
not meet the 2 criteria that were established.

Grades

Discriminant analysis was used to determine how the 

highest and lowest achieving students in the Advance By 

Choice program as determined by grade point average (GPA) on 

a 4 point scale differed in their learning strategy 

preferences. To be consistent with the Hill (1993) and 

Kolody (1997) studies, the 190 participants in the study 

were divided into three groups. The lowest achieving group 

of 36 people were one standard deviation below the mean; 

they had a GPA lower than 2.06. The highest achieving group 

of 29 people were one standard deviation above the mean; 

their GPAs were higher than 3.61. The third groups of 125 

cases served as a buffer group and increased the chance of 

finding meaningful differences between the other two groups 

(Kolody, 1997; Yabui, 1993). The discriminating variables 

describing learning strategy preferences were those from the 

SKILLS instrument: Planning, Monitoring, Adjusting,
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Attention, Reward/Enjoyment, Confidence, Organization, Use 

of External Aids, Memory Application, Testing Assumptions, 
Generating Alternatives, Conditional Acceptance, 

Identification of Resources, Critical Use of Resources, and 
Use of Human Resources.

The pooled within-groups matrix provides the 

correlations necessary to determine if the impact of each 
individual variable can be ascertained or if several 

variables may cloud each other's impact by sharing variance. 

This matrix was examined to determine if any variables 

should be.deleted from the study because of shared variance. 

High coefficients would indicate that variance is shared and 

that the variables were not useable. Conversely, low 

coefficients would indicate lack of shared variance and the 

usability of the variables. Further, this matrix shows how 
the variables within each group are related to each other.

In this analysis, all 105 coefficients were low enough 
to demonstrate very little shared variance which made the 

variables all useful in the analysis. Nine of the variables 

fell in the .3 to .4 range. The remaining 96 coefficients ■ 

fell below the .3 level. Thus, no variables were 

eliminated.

A step-wise procedure was used to determine which

variables contributed the most to the discriminant function.
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This procedure produces an "optimal set of discriminating 
variables" (Klecka, 1980, p. 53). The Wilks' lambda was 
used to determine the selection criteria for the variables 

in the procedure because it accounts for both differences 
between groups and group cohesiveness (p. 54). Further, 
this process is consistent with the other studies using 
SKILLS. The step-wise procedure for most successful and 
least successful student groups produced five variables to 
be included in the discriminant function. They are along 

with their Wilksf lambda: Use of Human Resources (.91); 

Identification of Resources (.83); Adjusting (.78); Use of 

External Aids (.74); and Attention (.71). The other 

variables did not account for enough variance in the 

function to be included.

Standardized coefficients are produced in an analysis 
to help the researcher determine the relative importance of 

each variable in the discriminant function. As the 

coefficient becomes larger, the more important the variable 

is to the function. In this analysis, the standardized 

coefficients for this function were Adjusting (.62); 

Identification of Resources (.51); Use of External Aids 

(.45); Attention (.42); and Use of Human Resources (-.53). 

Use of Human Resources was inversely related to the others.

One criteria for a function to be accepted as useable
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was the correct classification of 75% or more of the known

cases. For this variable, 21 (72.4%) of the most successful
students and 28 (77.8%) of the least successful students
were correctly placed. Thus, 75.4% of the cases were

correctly placed, this is a 25.4% increase over chance
placement. Therefore, learning strategy preferences can be

used to identify differences between the most successful and
the least successful students.

The discriminant function used to make the

classifications is described by this formula:
D =  .40 (Adjusting) + .30 (Attention) + .24 (Use 
of External Aids) + .34 (Identification.of 
Resources) - .32 (Use of Human Resources) - 8.34.

The group centroids were .71 for the most successful group

and -.57 for the least successful group.

The canonical correlation coefficient is used to

summarize "the degree of relatedness between the groups and

the discriminant function" (Klecka, 1980, p. 36). Squaring

the coefficient yields the proportion of variation explained

by the groups. In this' analysis, the canonical correlation

coefficient was .54 and therefore the proportion of variance

between the groups explained by this function was 29.5%,

almost one-third of the variance.

To determine the difference between groups, the matrix

of structure coefficients can be used to assess the
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similarity between a discriminant function and a variable. 

This study used .3 as the cut-off for determining the 
usefulness of a variable to describe a function. If the 
function met both criteria, those variables with . 
coefficients of .3 or more were then used to name the 
function or phenomenon which describes the difference 

between the groups of most and least successful students.

The five variables with sufficient coefficients to be 

included in the function were Use of Human Resources (-.50), 

Use of External Aids (.45), Attention (.35), Adjusting 
(.34), and Identification of Resources (.34).

Since this function met the criteria for structure 

coefficients of .3 or greater and correctly classified known 

cases more than 75% of the time, the function was deemed 

useable. In other words, for students grouped on GPA, the 

learning strategy variables in SKILLS were related to 

differences in those grouped by academic achievement. The 

four variables of Use of External Aids, Attention,

Adjusting, and Identification of Resources are notable as 

strategies that can be performed successfully by an 

individual in an academic setting independent of other 

students. Indeed, in many academic circumstances, students 

are on their own to perform these^ strategies. Furthermore, 

these strategies are essential for success in an academic
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setting.

Memory strategies are those which assist an individual 
in storing, retaining and retrieving information (Fellenz, 

1993). Students are often required to use various external 

aids to be able to retain information from their classes and 
texts.

.Motivation strategies are those by which an individual- 
is aware of and controls those things which motivate and 

direct the individual's learning (Fellenz, 1993). In an 

academic setting, an individual must focus on material to be 

learned and do the required tasks as described by the 
Attention variable.

Metacognitioh strategies' are those by which one keeps 

track of and directs one's learning process (Fellenz, 1993). 

The metacognitive strategy of Adjusting is critical to being 

a successful student in that by this strategy an individual 

maintains awareness of his/her progress and makes necessary 

changes in process in order to do the things necessary to be 

successful. It is interesting to note that for both groups, 

the means were the lowest in Adjusting among all five 

variables.

Resource Management strategies are those by which an 

individual student can identify, determine usefulness, and. 

utilize those resources which will be most beneficial
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(Fellenz, 1993). Academic tasks at a university require 

students to be able to locate and use the best resources for 
the task at hand, a process which describes the 

Identification of Resources variable contributing to the 
phenomenon described by this function.

Another Resource Management variable contributed to the 
function. While the previous four variables were all 
positively related to this function, the Use of Human 

Resources variable was negatively related. It was also the 

coefficient with the highest absolute value and therefore 

shared the most information in common with the function.

Use of Human Resources is the integration of others into the 

processes of learning by such means as dialogue, checking 

opinions, listening, or getting support from or networking 

with others (Fellenz, 1993). It does not involve doing a 

task independently, but it involves an interdependence in 
the learning process.

Table 2. Function Variable Means

Learnina Strateav Variables
Grouo Human Ext Attent Adiust Iden

I 8.67 8.28 8.47 6.81 9.56
2 7.59 9.34 9.10 7.48 10.21

The most successful learners (Group 2) had higher mean
scores on the four positively related variables and a lower

i
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mean score on the Use of Human Resources. (See Table 2.) 
Thus, they preferred to utilize external aids to store, 
retain, and retrieve information;, to focus their attention 

on academic tasks at hand and to try to direct and improve 

their learning by feedback and changing when indicated; and 
finally, to find and use the best sources of information 

available for the task at hand. They preferred less than 
the least successful students to utilize processes involving 
other people in their own learning. In other words, they 

preferred more to focus on certain academic tasks defined by 
the variables and to do those tasks on their own.

The least successful students (Group I) indicated a 
lower preference for utilizing external aids to store, 

retain and retrieve information; for focusing their 

attention on academic tasks at hand and trying to direct and 
improve their learning by feedback and changing when 

indicated; and finally, for finding and using the best 

sources of information available for the task at hand. (See 

Table 2.) All these are strategies helpful for succeeding 

in a traditional academic setting. This group of learners 
had a greater preference for involving other people in their 

learning situations than did the most successful learners.

In other words, they preferred to count on others in their 

learning processes. Given that the groups differed on (a)
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preference for utilizing basic academic strategies and (b) 

■involving others in their learning processes, this function 
was described as Academic Task or Integration of Human 
Resources Focus.

Presence of a Physical Disability

Discriminant analysis was used to determine how 

students with and without physical disabilities differed in 

their learning strategy preferences. Presence of a physical 

disability is one of the ways in which students can qualify 
for services from the Advance By Choice program. This is 
true for all the TRIO Student Support Services programs. 

Since this is a qualifier for services and must be verified, 

only those students whose physical disability was verified 

through the Resource Center were included in the group with 

physical disabilities. The two groups consisted of 13 

students with physical disabilities and 177 students without 

physical disabilities. The discriminating variables 

describing learning strategy preferences were those from the 

SKILLS instrument: Planning, Monitoring, Adjusting, 

Attention, Reward/Enjoyment, Confidence, Organization, Use 

of External Aids, Memory Application, Testing Assumption, 

Generating Alternatives, Conditional Acceptance, 

Identification of Resources, Critical Use of Resources, and 

Use of Human Resources.

(

i
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The pooled within-groups matrix provides the 

correlations necessary to determine if the impact of each 
individual variable can be ascertained or if several 
variables may cloud each other's impact by sharing variance. 
In this analysis, all 105 coefficients were low enough to 
demonstrate very little shared variance which made the 

variables all useful in the analysis. One variable fell in 
the .3 to .4 range. The remaining 104 coefficients fell 

below the .3 level. Thus, no variables were eliminated.

A step-wise procedure was used to determine which 

variables contributed the most to the discriminant function. 

The step-wise procedure for most successful and least 

successful student groups produced four variables to be 

included in the discriminant function. They are along with 

their Wilks' lambda: Identification of Resources (.95); 
Testing Assumptions (.92); Adjusting (.91); and Critical 

Acceptance (.91). The other variables did not account for 
enough discrimination in the function to be included.

Standardized coefficients are produced in an analysis 

to help the researcher determine the relative importance of 

each variable in the discriminant function. As the 

coefficient becomes larger, the more important the variable 

is to the function. In this analysis, the standardized 

coefficients for this function were Adjusting (.33); Testing
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Assumptions (-.61); Critical Acceptance (-.27); and 
Identification of Resources (.72).

One criteria for a function to be accepted as useable 
was the correct classification of 75% or more of the known 
cases. For this variable, 12 (92.3%) of the students with 
physical disabilities and 131 (74.0%) of the students 

without physical disabilities were correctly placed. Thus, 

75.3% of the cases were correctly placed; this is a 25.3% 
increase over chance placement. Therefore, learning 

strategy preferences can be used to identify differences 
between students with physical disabilities and students 
without them.

The discriminant function used to make the

classifications is described by this formula:

D =  .20 (Adjusting) - .36 (Testing Assumptions) - 
.14 (Conditional Acceptance) + .48 (Identification 
of Resources) - 1.81.

The group centroids were 1.19 for the group of students with 
physical disabilities and -.09 for the group of. students 

without physical disabilities. In this analysis, the 

canonical correlation coefficient was .31 and therefore the 

proportion of variance between the groups explained by this 

function was 9.61%, almost 10% of the variance.

To determine the difference between groups, the matrix 

of structure coefficients can be used to assess the
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similarity between a discriminant function and a variable. 
This study used .3 as the cut-off for determining the 

usefulness of a variable to describe a function. The two 

variables with sufficient coefficients to be included in the 
function were Identification of Resources (.69) and Testing 
.Assumptions (-.61). The means for students with physical 

disabilities for these variables were 11.15 and 7.69, 
respectively. The means for students without physical 

disabilities were 9.84 and 8.99, respectively.

Since this function met the criteria for structure 

coefficients of .3 or greater and correctly classified known 

cases more than 75% of the time, the function was deemed 
useable. The two variables which can be used to describe 

the function are Identification of Resources and Testing 

Assumptions. They have opposite signs, implying an inverse . 
relationship. The absolute value of both coefficients was 

over .6. The possible scores on each variable range from 4 

to 12. Students with physical disabilities had a strong 

preference for Identification of Resources with a mean score 

of 11.15. They expressed less preference for Testing 
Assumptions with a mean score of 7.69, which was lower than 

a mid-range score of 8. Students without physical 
disabilities had less preference for Identification of 

Resources than those with disabilities although they still
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had a relatively high score of 9.84 which is above the mid
range score of 8: They also expressed a higher preference
for Testing Assumptions than those with disabilities with an 
8.99 mean score which is 1.3 points higher than those with 
disabilities.

Resource management strategies are those strategies by 
which an individual student can identify, determine 

usefulness, and utilize those resources which will be 

relevant to the task at hand. The specific strategy of 
Identification of Resources involves knowing how to locate 
and use the best sources of information. Resources include 

technology or print information sources, people or models, 

professionals or agencies (Conti & Fellenz, 1993). Though 

both group means were well above a mid-range score of 8, 

those with disabilities scored almost the highest possible. 

One can speculate that living with a physical disability 

requires the use of many resource's, and locating those 
resources is a survival skill. Use of resources may be 

critical in the conduct of day-to-day living. • Those 

individuals who have lived with a disability for any length 
of time may have learned to better use and access more 

resources than others. Further, often resources which 

provide services for individuals with disabilities make 

referrals to other resources. Therefore, identifying and
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using resources may be recognized as a successful strategy 
for daily living and learning tasks as well. Although both 
groups scored high, this learning strategy may assume 

greater urgency for those with disabilities.

Critical thinking involves utilizing higher level 
thinking skills with a degree of reflectiveness in order to 
improve learning (Conti & Fellenz, 1993). Specifically, 

Testing Assumptions is a process of evaluation in a learning 

situation by such means as examining accuracy of 

assumptions, identifying-relationships, spotting 

inconsistencies, questioning value sets, and checking 

appropriateness (Conti & Fellenz, 1993}. There was over a 
1.0 point difference in the mean scores between the two 

groups on this strategy. One can speculate that there may 

be some interaction between the absolute need for resources 

of students with disabilities and their comfort level in 

challenging assumptions anywhere, including in finding and 

using those resources. If one is dependent on resources, 

one may be less challenging. There is a power dynamic 

inherent in service provider/receiver relationships which 

may leave service receivers in real-life and academic 

learning situations feeling.vulnerable and cautious about 

utilizing some of the strategies in this area. Students 

less dependent on resources may feel more free to critically
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assess resources, perhaps having less to lose. From this 
description, this function can be called Resource Dependence 
and Critical Assessment.

Ndn-Sianlficant Differences

Discriminant analysis was used to examine 11 other 

demographic and educational variables. None of these were 

found to have discriminating functions which could explain 

the differences between the groups based on the criteria 

established for this study. The groups for these 11 
variables were as follows:

Age: Students were grouped by traditional age 
which was defined as under 25 and non-traditional 
age which .was defined as over 24. The two groups 
consisted of 86 students under 25 and 104 students 
over 24.

First Generation: Students were grouped on the 
first generation characteristic in qualifying for 
Advance By Choice. Students qualify for Advance 
By Choice on this characteristic if neither parent 
had a college degree by the time the student was 
18 years of age. Two groups were formed 
consisting of 148 students who were first 
generation college students and 42 students who 
were not first generation.

Income: Students were grouped by income. Income 
is a qualifier for the Advance By Choice program. 
Students who have low enough income levels can 
participate in the program. Two groups were 
formed consisting of 121 students who qualified 
for ABC based on income and 69 students who did 
not.
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Disability: Students were grouped on the 
disability qualifier for Advance By Choice. Two 
groups were formed consisting of 43 students who 
qualified for participation in ABC by the presence 
of a disability and 147 students who did not. 
Disabilities were physical, learning or other 
disabilities that had been certified through the 
standard process via the MSU Resource Center.
Learning Disability: Presence of a learning 
disability is one way a student can qualify for 
services from the Advance By Choice program. The 
disability must be certified through the standard 
procedure through the MSU Resource Center. Two 
groups were formed consisting of 26 students who 
had a learning disability and 164 students who did 
not.

Children: Two groups of students were formed 
consisting of 88 students who did have children 
and 101 students who did not.

Age of First College Attendance: Students were 
grouped according to whether they began attending 
school at traditional (under 25) or non- 
traditional (over 24) ages. Two groups were 
formed consisting of 86 students who began 
attending school under age 25 and 104 students who 
began attending school over age 24.

Difficulty in Content Areas: Students were grouped 
on the basis of self-report of extreme difficulty 
in specific subject areas. Two groups were formed 
consisting of 162 students who reported extreme 
difficulty in some subject area and 27 who did not 
report difficulty in a specific subject area.

Difficulty in Reading: Students were grouped on 
the basis of self-report of extreme difficulty in 
reading. Two groups were formed consisting of 28 
students who reported extreme difficulty in 
reading and 161 who did not report that 
difficulty.

Difficulty in Writing: Students were grouped on 
the basis of self-report of extreme difficulty in 
writing. Two groups were formed consisting of 43 
students who reported extreme difficulty in
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writing and 14 6 who did .not report that 
difficulty.

Difficulty in Math: Students were grouped on the 
basis of self-report of extreme difficulty in 
math. Two groups were formed consisting of 116 
students who reported extreme difficulty in math 
and 73 who did not report that difficulty.
Difficulty in Other Courses: Students were grouped 
on the basis of self-report of extreme difficulty 
in a subject other than those listed on the 
assessment. Two groups were formed consisting of 
45 students who reported extreme difficulty in 
another subject and 144 who did not report that 
difficulty.

Gender: Students were grouped on the basis of 
gender. Two groups were formed consisting of 71 
male students and 119 female students who 
completed the SKILLS.

The discriminating variables describing learning 

strategy preferences were the 15 strategies from SKILLS.

They were Planning, Monitoring, Adjusting, Attention, 

Reward/Enjoyment, Confidenence, Organization, Use of 

External Aids, Memory Application, Testing Assumptions, 

Generating Alternatives, Conditional Acceptance, 

Identification of Resources, Critical Use of Resources and 

Use of Human Resources.

The pooled within-groups matrix provides the 

correlations necessary to determine if the impact of each 

individual variable can be ascertained or if several 

variables may cloud each other's impact by sharing variance. 

The matrix for each of the 11 variables was examined to
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determine if any variables should be deleted from the study 

because of shared variance. None of the variables shared 
enough variance to be eliminated from the study. The 

following is the distribution of coefficients for the 105 
variables in each analysis.

Age: One variable fell in the .3 to .4 range. The 
remaining 104 coefficients fell below the .3 
level.

First Generation: Only one coefficient was in the 
.3 to .4 range. The remaining 104 coefficients 
fell below the .3 level.

Income: One variable fell in the .3 to .4 range. 
The remaining 104 coefficients fell below the .3 
level.

Disability: One variable fell in the .3 to .4 
range. The remaining 104 coefficients fell below 
the .3 level.

Learning Disability: One variable fell in the .3 
to .4 range. The remaining 104 coefficients fell 
below the .3 level.

Children: One variable fell in the .3 to .4 range. 
The remaining 104 coefficients fell below the .3 
level.

Age of First College Attendance: All coefficients 
fell below the .3 level.

Difficulty in Content Areas: One variable fell in
the .3 to .4 range. The remaining 104 
coefficients fell below the .3 level.

Difficulty in Reading: All 105 coefficients fell 
below the .3 level.

Difficulty in Writing: All 105 coefficients fell 
below the .3 level.
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Difficulty in Math: One variable fell in the .3
to .4 range. The remaining 104 coefficients fell 
below the .3 level.

Difficulty in Other Courses: One variable fell in 
the .3 to .4 range. The remaining 104 
coefficients fell below the .3 level.

Gender: One variable fell in the .3 to .4 range. 
The remaining 104 coefficients fell below the .3 
level.

For each of the 11 variables, a step-wise procedure was 
used to determine which variables contributed the most to 

the discriminant function. The following learning strategy 
variables and their Wilk1s lambda values were included in 
each analysis..

Age: Reward/Enjoyment (.94); Attention (.93); Use 
of External Aids (.91); Confidence (.90); 
Identification of Resources (.89); and Critical 
Use of Resources (.88).
First Generation: Planning (.97); Attention (.95); 
Use of External Aids (.93); Monitoring (.92); and 
Organization (.92).

Income: Use of Human Resources (.97); Adjusting 
(.96); Reward/Enjoyment (.95); and Confidence
(.95).

Disability: Testing Assumptions (.99); 
Identification of Resources (.97); Organization 
(.97); Memory Application (.96); Generating 
Alternatives {.95); and Adjusting (.94).

Learning Disability: Generating Alternatives 
(.99); Organization (.98); and Conditional 
Acceptance (.97).

Children: Use of External Aids (.98); Monitoring 
(.97); and Testing Assumptions (.45).

(
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Age of First College Attendance: Monitoring (.98); 
Reward/Enjoyment (.95); Attention (.93); Use of 
Human Resources (.92); Identification of Resources 
(.'91); Confidence (.90); and Use of External Aids
(.90).

Difficulty in Content Areas: Confidence (.99) and
Conditional Acceptance (.98).
Difficulty in Reading: Monitoring (.98);
Generating Alternatives (.97); Reward/Enjoyment 
(.96); Critical Use of Resources (.95); and 
Testing Assumptions (.94).

Difficulty in Writing: Confidence (.95); Testing 
Assumptions (.93); Conditional Acceptance (.91); 
Critical Use of Resources (.90); Use of External 
Aids (.89); Reward/Enjoyment (.88); and Use of 
Human Resources (.87).

Difficulty in Math: Testing Assumptions (.98); 
Critical Use of Resources (.97); Adjusting (.95); 
Memory Application (.93); Conditional Acceptance 
(.93); and Generating Alternatives (.92).

Difficulty in Other Courses: Testing Assumptions 
(.95); Critical Use of Resources (.93); Memory 
Application (.92); and Reward/Enjoyment (.91).

Gender: Generating Alternatives (.97); Memory 
Application (.96); and Organization (.95).

Standardized coefficients are produced in an analysis 
to help determine the relative importance of each variable 

in the discriminant function. The following were the 

standardized coefficients for each of the 11 analyses.

Age: Attention (.42); Reward/Enjoyment (-.70); 
Confidence (.35); Use of External Aids (.40); 
Identification of Resources (.28); and Critical 
Use of Resources (-.26).
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First Generation: Planning (.63); Attention (.46); 
Monitoring (-.32);. Organization (-.29); and Use of 
External Aids (.51).

Income: Adjusting (.59); Reward/Enjoyment (.49); 
Confidence (-.33); and Use of Human Resources
(.821.
Disability: Adjusting (.33); Organization (.53); 
Memory Application (.38); Generating Alternatives 
(.43); Testing Assumptions (-.41); and 
Identification of Resources (.74).

Learning Disability: Organization (.56);
Generating Alternatives (.69); and Conditional 
Acceptance (-.50).

Children: Monitoring (-.56); Use of External Aids 
(.82); and Testing Assumptions (.45).

Age of First College Attendance: Use of External 
Aids (.26); Monitoring (-.45); Attention (.40); 
Reward/Enjoyment (-.48); Confidence (.31); 
Identification of Resources (.35); and Use of 
Human Resources (-.34).

Difficulty in Content Areas: Confidence (.80) and 
Conditional Acceptance (.75).

Difficulty in Reading: Reward/Enjoyment (.55); 
Testing Assumptions (-.41); Monitoring (.62); 
Generating Alternatives (.52) ; and Critical Use 
of Resources (.42).

Difficulty in Writing: Reward/Enjoyment (-.31); 
Confidence (.73); Use of External Aids (-.37); 
Testing Assumptions (.38); Critical Use of 
Resources (-.46); Conditional Acceptance (.39); 
and Use of Human Resources (.22).
Difficulty in Math: Adjusting (.40); Memory 
Application (.41); Testing Assumptions (.60); 
Generating Alternatives (-.30); Conditional 
Acceptance ( .33); and Critical Use of Resources 
(.53).

Difficulty in Other Courses: Reward/Enjoyment ' 
(.37); Memory Application (.44); Testing
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Assumptions (.84); and Critical Use of Resources
C.49).

Gender: Organization (.38); Memory Application 
(.65); and Generating Alternatives (.70).

One criteria for a function to be accepted as useable
was the correct classification of 75% or more of the known
cases. The following are the correct classification rates
for each of the 11 variables.

Age: 49 (57%) of the students under 25 and 70 
(67.3%) of the students over 24 were correctly 
placed. Thusf 62.63% of the cases were correctly 
placed, a 12.63% increase over chance placement.
First Generation: 104 (70.3%) of the first 
generation students and 26 (61.9%) of the not 
first generation students were correctly placed.
Thus,, 68.42% of the cases were correctly placed,, 
an 18.42% increase over chance placement.

Income: 74 (61.2%) of the students who qualified 
for ABC based on income and 41 (59.4%) of the 
students who did not qualify based on income were 
correctly placed. Thus, 60.53% of the cases were 
correctly placed, a 10.53% increase over chance 
placement.

Disability: 27 (62.8%) of the students who had a 
certified disability and 91 (61.9%) of the 
students who did not have a certified disability 
were correctly placed. , Thus, 62.11% of the cases 
were correctly placed, a 12.11% increase over 
chance placement.

Learning Disability: 14 (53.8%) of the students 
with certified learning disabilities and 99 
(60.4%) of the students without learning 
disabilities were correctly placed. Thus, 59.47% 
of the cases were correctly placed, a 9.47% 
increase over chance placement.

Children: 54 (61.4%) of the students with children 
and 60 (59.4%) of the students without children



120
were correctly placed. Thus, 60.32% of the cases 
were correctly placed, a 10.32% increase over 
chance placement.

Age of First College Attendance50 (SB.1%) of the 
students who began college under 25 and 70 (67.3%) 
of the students who began college over 24 were 
correctly placed. Thus, 63.16% of the cases were 
correctly placed, a 13.16% increase over chance 
placement.

Difficulty in Content Areas: 108 (66.7%) of the 
students reporting extreme difficulty in a 
subject area and 15 (55.6%) of the students not 
reporting that were correctly placed. Thus,
65.08% of the cases were correctly placed, a 
15.08% increase over chance placement.

Difficulty in Reading: 17 (60.7%) of the students 
reporting extreme difficulty in reading and 104 
(64.6%) of the students not reporting that were 
correctly placed. Thus, 64.02% of the cases were 
correctly placed, a 14.02% increase over chance 
placement.

Difficulty in Writing: 29 (67.4%) of the students 
reporting extreme difficulty in reading and 100 
(68.5%) of the students not reporting that were 
correctly placed. Thus, 68.25% of the cases were 
correctly placed, an 18.25% increase over chance 
placement.

Difficulty in Math: 73 (62.9%) of the students 
reporting extreme difficulty in math and 52 
(71.2%) of the students not reporting that were 
correctly placed. Thus, 66.14% of the cases were 
correctly placed, a 16.14% increase over chance 
placement.

Difficulty in Other Courses: 31 (68.9%) of the 
students reporting extreme difficulty in another 
subject and 91 (63.2%) of the students not 
reporting that were correctly placed. Thus,
64.55% of the cases were correctly placed, a 
14.55% increase over chance placement.

Gender: 47 (66.2%) of the male students and 78 
(65.5%) of the female students were correctly
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placed. Thus, 65.79% of the cases were correctly 
placed, a 15.79% increase over chance placement.

Each analysis produced one discriminant function. The 
discriminant function for each of the 11 variables and the 
group centroids for each of the groups in the analysis are 
as follows.

Age: D = .25 (Attention) - .45 (Reward/Enjoyment)
+ .17 (Confidence) + .22 (Use of External Aids) + 
.18 (Identification of Resources) -.15 (Critical 
Use of Resources) - 2.84. The group centroids 
were -.40 for the group of students under 25 and 
.33 for the group of students over 24.
First Generation: D =  .36 (Planning) - .20 
(Monitoring) + .27 (Attention) - .17 
(Organization) + .28 (Use of External Aids) - 
5.14. The group centroids were .16 for the first 
generation students and -.56 for the not first 
generation students.

Income: D = .31 (Reward/Enjoyment) + .36 
(Adjusting) - .17 (Confidence) + .43 (Use of Human 
Resources) - 6.96. The group centroids were -.18 
for the group of students who qualified on the • 
basis of income and .32 for the group of students 
who did not qualify based on income.

Disability: D = .23 (Memory Application) + .20 
(Adjusting) + .30 (Organization) - .24 (Testing 
Assumptions) + .25 ((Generating Alternatives) +
.49 (Identification of Resources) - 9.98. The 
group centroids were .44 for the group of students 
who had certified disabilities and -.13 for the 
group of students who did not.

Learning Disability: D =  .32 (Organization) + .40 
(Generating Alternatives) -.26 (Conditional 
Acceptance) - 3.41. The group centroids were .43 
for the group of students with certified learning 
disabilities and -.07 for the group of students 
without certified learning disabilities.
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Children: D =  .45 (Use of External Aids) - .35 
(Monitoring) + .26 (Testing Assumptions) - 3.69. 
The group centroids were .20 for the group of 
students with children and -.17 for the group of 
students without children.

Age of First College Attendance: D = .24 
(Attention) - .28 (Monitoring) - .30 
'(Reward/Enjoyment) + .16 (Confidence) + .14 (Use 
of External Aids) + .23 (Identification of 
Resources) - .18 (Use of Human Resources) - 1.09. 
The group centroids were -.37 for the group of 
students who began college under 25 and .30 for 
the group of students who began college over 24.
Difficulty in Content Areas: D =  .40 (Confidence)
+ .40 Conditional Acceptance - 5.92. The group 
centroids were -.05 for the group of students 
reporting extreme difficulty in. a subject and .32 
for the group of students not reporting a 
difficulty.

Difficulty in Reading: D =  .39 (Monitoring) +
.35 (Reward/Enjoyment) - .24 (Testing Assumptions) 
+ .30 (Generating Alternatives) + .24 (Critical
Use of Resources) - 7.22. The group centroids 
were .60 for the group of students reporting 
extreme difficulty in reading and -.10 for the 
group of students not reporting a difficulty.

Difficulty in Writing: D = .37 (Confidence)
.19 (Reward/Enjoyment) - .21 (Use of External 
Aids) + .22 (Testing Assumptions) + .21 (Critical 
Acceptance) - .27 (Critical Use of Resources) +
.11 (Use of Human Resources) - 1.92. The
group centroids were -.70 for the group of 
students reporting extreme difficulty in writing 
and .21 for the group of students not reporting 
that difficulty.
Difficulty in Math: D =  .24 (Adjusting) + .25 
(Memory Application). + .35 (Testing Assumptions) - 
.18 (Generating Alternatives) + .18 (Conditional 
Acceptance) + .31 (Critical Use of Resources) - 
9.22. The group centroids were ' -.23 for the ■
group of students reporting extreme difficulty in 
math and .37 for the group of students not 
reporting a difficulty.
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Difficulty in Other Courses: D = .23 
(Reward/Enjoyment) + .27 (Memory Application) + 
.51 (Testing Assumptions) + .28 (Critical Use of 
Resources) - 10.43. The group centroids were .55 
for the group of students reporting extreme 
difficulty in another subject and -.17 for the 
group of students not reporting a difficulty.
Gender: D = .22 (Organization) + .40 (Memory 
Application) + .41 (Generating Alternatives)
7.68. The group centroids were .30 for the group 
of male students and -.18 for the group of female 
students.

The canonical correlation coefficient is used to 

summarize "the degree of relatedness between the groups and 
the discriminant function" (Klecka, 1980, p. 36). Squaring 

the coefficient yields the proportion of variation explained 

by the groups. The canonical correlation coefficient and 

the proportion of variance between the groups explained by 

each of the 11 functions are as follows.

Age: .34 —  11.66%.

First Generation: .29— 8.33%.

Income: .23— 5.45%.

Disability: .24— 5.54%.

Learning Disability: ..17— 2.85%.
Children: .18— 3.36%.

Age of First College Attendance: . 32— 10.15% . .

Difficulty in Content Areas: .13— 1.72%.
Difficulty in Reading: .24— 5.97%.
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Difficulty in Writing: .36— 12.65%.

Difficulty in Math: .29— 8.13%.

Difficulty in Other Courses: .30— 8.81%.
Gender: .23— 5.08%.

To determine the difference between groups, the matrix 
of structure coefficients can be used to assess the 
similarity between a discriminant function and a variable. 

This study used .3 as the cut-off for determining the 

usefulness of a variable to describe a function. The 
following are the variables in each of the 11 structure 

matrices which are above the ,3 criterion level. However, 

since none of the functions in these 11 analyses met the 

criterion of accounting for enough variance, they were 

deemed unuseable and were not named.

Age: Reward/Enjoyment (-.67); Use of External Aids
(.50); and Identification of Resources (.31).

First Generation: Planning (.63); Attention (.51);
Organization (-.40); and Use of External Aids
(.32).

Income: Use of Human Resources (.71) and Adjusting
(.34).

Disability: Testing Assumptions (-.49); Identifi
cation of Resources (.48); and Organization (.32).

Learning Disability: Generating Alternatives 
(.61); Organization (.58); and Conditional 
Acceptance (-.52).
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Children: Use of External Aids (.67); Monitoring 
(-.54); and Testing Assumptions (.33).
Age of First College Attendance: Monitoring 
(-.46); Reward/Enjoyment (-.41); Attention (.41); 
Use of Human Resources (-.38); Identification of 
Resources (.36); and Confidence (.34).

Difficulty in Content Areas: Confidence (.67); 
Conditional Acceptance (.62); Monitoring (-.34) 
and Planning (-.31).

Difficulty in Reading: Monitoring (.52); Testing 
Assumptions (- ̂ 4 8); Generating Alternatives (.38) 
and Reward/Enjoyment (.33).

Difficulty in Writing: Confidence (.60); Critical 
Use of Resources (-.48); and Use of External Aids 
(-.31).

Difficulty in Math: Testing Assumptions (.48); 
Conditional Acceptance (. 37); Memory Application 
(.37); Adjusting (.36); Critical Use of Resources 
(.35) and Generating Alternatives (-.35).

Difficulty in Other Courses: Testing Assumptions 
(.77) and Use of External Aids (-.30).

Gender: Generating Alternatives (.69); Memory 
Application (.64); and Generating Alternatives 
(-.30).

Summary

This study examined the relationship between learning 

strategy preferences and several demographic and program 

specific variables. Student respondents were divided into 

logical groups. Through the use of discriminant analysis, 

it was revealed that learning strategy preferences in the 

SKILLS assessment could be used to identify group

differences on two of the variables on which students were
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.grouped. About 30% of the variance was explained by- 

learning strategy preference for students grouped on grade 
point average. A weaker difference was found in the groups 
of students based on the presence of physical disabilities. 
In this case, about 9.5% of the variance was explained. In 
both cases, students were correctly placed in their groups 

over 75% of the time, a greater than 25% improvement over 

chance alone and discriminant functions were produced that 

could be clearly described by the variables in the structure
matrix.
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CHAPTER 5

IDENTIFICATION OF LEARNER GROUPS 

Cluster Analysis

Cluster analysis is used to identify homogeneous 
clusters existing within a population based on variables 

determined by the researcher. In analysis of large amounts 

of data, it is often difficult to determine by observation 

if there are any groups that exist naturally in the data. 

Cluster analysis is an encompassing term for a variety of 

"statistical techniques used to group objects, persons, 

stimuli, or concepts into homogeneous classes on the basis 

of their similarities" (Lorr, 1983, p. ix). It is the 

identification of groups of entities and not of variables as 

in factor analysis (Lorr, 1983, p. 2).■ The factor analysis 

procedure was earlier called V-analysis (variable analysis)

(Tryon and Bailey, 1970, p. 2). Cluster analysis embraces 

both object (entity) and variable analysis with variable 

(factor) analysis as a subordinate method.

Cluster analysis has become a more widely used 

statistical procedure since the advent of the computer 

(Lorr, 1983, p. 8; Tryon & Bailey, 1970, p. 3). The number 

of entities in a study can be large as can be the number of
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properties1 of those entities. This necessitates a 

staggering volume of calculations. The computer has made 
the voluminous calculations possible so that cluster 
analysis can be used more frequently.

In this study, the learning strategies in SKILLS were 
utilized as the variables on which to determine if clusters 
of student learners existed in the Advance By Choice 

program. There were 190 students clustered on the basis of 
the 15 learning strategy variables in SKILLS.

Cluster analysis creates a two-way matrix of data based 

on each case (entity) in the sample and each variable.

Using the selected statistical procedure, clusters are 

formed. In this study, a hierarchical agglomerative 

procedure was used. Agglomerative techniques compare cases , 

and sequentially combine the most similar until all cases 

are combined (Lorr, 1983’, p. 20) . Once a case is assigned 

to a cluster it remains there. The researcher's task is to 

determine the clustering level (number of clusters) that is 

appropriate for the data.

The specific procedure utilized to identify groups in 

this study was the Ward's method, a minimum variance method. 

Underlying this method is "the premise that the most 

accurate information is available when each entity 

constitutes a group" (Lorr, 1983, p. 90). As the number of
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groupings increase, the more dissimilar are the entities 
included in each cluster and the more information that is 
lost. Ward's method attempts to minimize this dissimilarity 
and subsequently the amount of information lost. Further, 

in using Ward's method this study is consistent with the 
group of studies through the MSU Center for Adult Learning 
Research using SKILLS to analyze learning strategy 
preferences.

In this study, SPSS's Cluster Analysis statistical 
procedure was used. Upon examination of the various 

solutions, the four-cluster solution was determined to be 

the best option for the data. In this solution, the 

students were most evenly distributed. It was similar to 

the other studies using SKILLS in which four- and five- 

cluster solutions were optimum. The distribution of the 

student scores is1shown in Table 3.

Table 3. Cluster Frequency Distribution

Cluster Number and Name Freauencv Percentage

I - Motivators 41 21.6
2 - Resource Managers 61 32.1
3 - Engagers 52 27.4
4 - Student Independents 36 ■ 18.9

The four clusters were named on the basis of both 

quantitative and qualitative data. First, the cluster



analysis, a quantitative method, was examined. Typically, 

clusters are described on the basis of the mean scores of 
the cluster members on each individual variable (Lorr, 1983, 

p. 14). Therefore, mean scores on the learning strategy 
variables as defined by SKILLS were examined. These means 
are shown in Table 4.
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Table 4. Mean Learning Strategy Scores by Cluster

Learnina Strateav Mean
Cluster

Mot. Res. Mar. Ena. S.I.
Identify Res. 9.9 9.4 10.3 9.8 10.0
Test Assumptions 8.9 8.1 8.9 9.4 9.1
Attention 8.8 8.7 8.7 9.3 8.4
Use of Ext. Aids 8.6 8.4 8.4 7.9 10.1
Planning 8.5 7.3 8.4 9.6 8.4
Use of Human Res. 8.3 7.9 9.4 8.3 7.1
Crit. Use of Res. 8.1 7.5 9.2 7.7 7.3
Organization 7.8 8.2 • 6.7 8.7 • 7.8
Application 7.6 7.9 7.7 6.8 8.3
Cond. Acceptance 7.5 7.6 8.3 6.1 8.0
Generating Alt. 7.3 7.8 7.5 , 6.7 7.4
Confidence 7.3 9.4 6.6 7.3 5.9
Monitoring 7.2 6.2 7.1 7.6 8.1
Reward 7.0 7.7 6.2 7.8 6.3
Adjusting 6.9 7.0 6.5 6.5 . 7.9

The mean scores of the cluster members were analyzed in 

two ways. Both perspectives contributed to the 

identification of "attribute patterns" (Lorr, 1983, p. 4) 

which helped describe the clusters.

First, the high and low means between the clusters for 
each learning strategy were examined. Utilizing the mean 

scores for the learning strategies and an analysis of
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variance on each showed where the significant between group 
differences existed. From this it was possible to determine 
where learning strategy preferences differed between the 

clusters and thus to describe some characteristics of each 
cluster.

■ Analysis of variance (ANOVA) was employed to determine 

how the variables were related to the clusters. Analysis of 
variance is a statistical procedure by which a researcher 

can determine if there are significant differences between 
the means of two or more groups at a predetermined 

probability level (Gay, 1992, p. 438). The test yields an F 

score for which one determines statistical significance. A 
significant F does not, however, reveal where the 

differences exist between groups; it merely indicates that 

some difference does exist. Further analysis in the form of 

a post hoc test must be done to determine exactly where the 

differences are.

In this study, analysis of variance was utilized to 

determine if significant differences in learning strategy 

preferences existed between mean scores of the four groups 
revealed by the cluster analysis. Separate ANOVAs were 

calculated for each of the 15 learning strategy variables in 

the SKILLS. For those, 14 of the 15 were significant at or 

above the .05 level (see Table 5). One variable. Attention,
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had an F probability of .06 so was eliminated from further 

analysis. The Tukey procedure was utilized to perform the 
post hoc analyses to determine where differences existed 
between the four clusters.

Table 5. ANOVA of Learning Strategy Variables
Strategy df SS MS F
Planning

Between 3 . 113.79 37.93 . 0001
Within 186 475.71 ' 2.56

Monitoring
Between 3 73.70 24.57 .0001
Within 186 407.02 2.19

Reward
Between 3 109.23 34.41 .0001
Within 186 370.5.8 1.99

Confidence
Between 3 283.18 94.39 .0001
Within 186 480.31 2.58

Organization
Between 3 122.28 40.76 .0001
Within 186 466.72 2.51

Use Ext. Aids
Between 3 103.48 34.49 . .0001
Within' 186 525.70 2.83

Cond. Accept.
Between 3 145.90 48.63 .0001
Within 186 517.60 2.78

Crit. Use Res.
Between 3 121.06 40.35 .0001
Within 186 451.31 2.43

Use Human Res.
Between 3 130.82 43.61 .0001
Within 186 560.24 3.01

Adjusting
Between 3 57.07 19.02 .0001
Within 186 458.80 2.47

Application
Between 3 54.18 18.06 .0001
Within 186 468.77 2.52
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Test Assumpt.

Between 3 40.99 13.66 .0023Within 186 507.30 2.73
Generate Alt.

Between 3 29.68 9.89 .0184
Within 186 537.73 2.89

Identify Res.
Between 3 20.31 6.77 .0325
Within 186 421.80 2.27

Attention
Between 3 20.69 6.90 .0647
Within 186 522.89 2.81

An analysis of variance was also performed on the 

educational and demographic variables to determine if the 

mean scores were significantly different among the clusters. 

For only one variable, GPA (F=2.80, df=3/178, p=.041), did 

any significant difference exist. In this case, the Duncan 
procedure was used after the Tukey failed to reveal the 
existing differences.

The second perspective used to analyze the means to 

determine cluster characteristics compared, cluster means 

within each cluster to the mid-range score of 8 for each 

variable. This was helpful in determining how inclined a 

group was to use a strategy in relation to all the other 

strategies. • This was important since the forced choice (an 

ipsative process) in SKILLS creates a situation where one 

strategy is chosen at the expense of the others (Fellenz & 
Conti, 1993, p. I). Therefore, even if a mean for a cluster 

was the highest of all four cluster means, the members of
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the cluster may not report relying heavily on it if that 
mean was low in relation to other strategies they preferred 
to use more.

The analysis of the mean scores was used to create 
questions upon which to base individual and small group 

interviews. The information learned from the qualitative ' 

aspect of the study, which utilized the small group and 
individual interviews, was the final phase of the data 
gathering for the description and naming process. This 

process of triangulation adds depth to the descriptions and 
assures that those descriptions present a better picture of 

the reality experienced by the students.

The Clusters

The Total Sample

Within the group of 190 students, the cluster analysis 

revealed four clusters based on the learning strategy 

preferences of the individuals as they were clustered on 

greatest similarity (see Table 4). There are several 

observations which are of interest in understanding the 

sample. First, the variable having the highest mean scores 

across all clusters was the Resource Management strategy of 

Identification of Resources. All mean scores were above 9.

The range in this score was from 9.4 to 10.3; this was the
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lowest spread (.9) of any variable. These numbers are 

supported by the fact that the students have sought 
assistance and found their way to the Advance By Choice 
program and now use the variety of services available there.

The learning strategy with the greatest variability was 
the Metamotivation strategy of Confidence. The scores 
ranged from 5.9, which was the lowest score on any variable 

among all clusters, to 9.4; this was a spread of 3.5. This 

spread indicates the extreme variability in the degree to 

which students have and use the belief in their own 
abilities and also the degree to which they count on 

reassurance and support from outside themselves.

The learning strategy with the lowest mean score for 

the total group of participants was Adjusting. This mean of 

6.85 was well below the midrange score of 8, indicating that 

students in the program may be less inclined to adapt their 

learning processes as they progress through learning tasks. 

All of these learning strategy preferences may be useful in 

understanding the unique character of the population of 

students who utilize the services of Advance By Choice, and 

in assisting them to increase their success as students.
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Table 6. Distribution of Demographic and Educational’ 
________. Variables bv Cluster___________

Variable Means
Total Mot. Res.Mar. Ena. S.I.

Frequency 190 41 61 52 36
Age Range 18-52 19-51 19-51 18-49 19-52
Age Mean 30.73 30.75 30.19 29.71 33,32
Start Range 16-51 18-50 18-49 16-49 18-51
Start Mean 28.8 28.5 28.2 28.1 31.3
GPA Range O■vPICOCO .78-4.0 H I O .33-3.95 1.74-4
GPA Mean 2.86 2.80 2.91 2.68 3.11
1st gen. 148 28 51 42 27
Income 121 28 38 34 21
Disabled '43 12 13 9 9
Ln. Dis. 26 9 8 5 4
Phys. Dis. 13 . 3 4 0 I
Other 3 0 2 0 I

Children 88 18 26 23 21

English 181 40 59 47 35

Ext. Dif. 162 34 54 47 27

Reading 28 4 10 10 4
Writing 43 5 18 12 8

Math 116 30 35 33 18

Other 45 7 17 17 4

Gender M 71 19 23 15 14

Gender F 119 22 38 37 22
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Motivators

The Motivators were a group of 41 students ranging in 
age from 19 to 51, with a mean age of 30.75 years. (See 

Table 6.) They began attending Montana State University at 
ages ranging from 18 to 50; the mean age was 28.5 years. Of 

these students, 28 (68.3%) were eligible for services from 
Advance By Choice under the first generation criteria, and 
28 (68.3%) qualified under the income criteria. In this 

cluster, 12 students (29.3%) qualified under the disability 

criteria, with. 9 (22%) reporting a learning disability and 3 

(7.3%) reporting a physical disability. Some students 

qualified for services under more than one eligibility 
criteria.

The cluster consisted of 19 (46.3%) men and 22 (53.7%) 

women. Eighteen students (43.9%) had children. For 40 

(97.6%) students, English was their first language; for I 

(2.4%) it was not. Their GPAs ranged from .78 to 4.0, with
v

a mean of 2.80. Most of these students (82.9%) reported 

having extreme difficulty in some subject. Of those, 4 
(9.,8%) reported difficulty in reading, 5 (12.2%) reported 

difficulty in writing, 30 (73.2%) reported difficulty in 

' math, and 7 (17.1%) reported difficulty in some other 

subject.
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Table 7. Learning Strategy Mean Scores for Motivators

Learning Strateav Mean - Learning Strateav Mean
Confidence . 9.4 Generate Alter. 7.8
ID of Resources 9.4 Reward 7.7
Attention 8.7 Con. Acceptance 7.6
External Aids 8.4 Critical Use of Res. 7.5
Organization 8.2 Planning. ■ 7.3
Testing Assump. 8.1 Adjusting 7.0
Application 7.9 Monitoring 6.2
Use of Human Res. 7.9

The learning strategy preferences in this cluster can 

be seen by examining the quantitative data from the cluster 
analysis. The Motivators had mean scores from 9.4 for 

Confidence to 6.2 for Monitoring, which was a spread of 3.2 

points. (See Table I.) Motivators are noticeable for their 

significantly lower scores in the Metacognition area, with 

significantly lower mean scores than the other three 

clusters on the Planning (7.3) and Monitoring (6.2) 

variables and a significantly lower score on Adjusting than 

the highest cluster.

Motivators are perhaps most noticeable for their 

significantly higher scores than other clusters in the 

Metamotivation area, specifically in the Reward and 

Confidence strategies, upon which they rely heavily. They, 

along with Student Independents, are significantly higher in 

Reward than the other two clusters. They are significantly 

higher than all others in Confidence, with a score of 9.4.
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This is particularly important in understanding the cluster 

because Confidence had the greatest range among the clusters 
of mean scores of all 15 learning strategy variables and 
also had the lowest score of all mean scores.

Motivators used some Memory strategies extensively. 
Their Organization score of 7.3 was not significantly 

different from the group with the highest score of 7.8 but 
was significantly higher than the low group. Motivators 

scored significantly lower than the highest group on 

Application (7.9) and on Use of External Aids. However, 
they had a mean score of 8.4 on Use of External Aids, which 

was slightly higher than the mid-range 8 and which indicated 
that they relied somewhat on this strategy.

In the Critical Thinking area, their score of 7.8 for 

Generating Alternatives was the highest of all clusters and 

was significantly higher than the group with the lowest 

score. They were also not significantly different from 

group with the highest score in Conditional Acceptance 

(8.3). Though above a mid-range score of 8, they had the 

lowest mean scores for the Critical Thinking variable of 

Testing Assumptions (8.1) which was significantly lower than 

that of the group with the highest score.

In the Resource Management area, Motivators were 

significantly lower than those in the highest cluster in all
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three strategies of Identification of Resources, Critical 

Use of Resources, and Use of Human Resources. However, in 
relation to the midrange score of 8, their score of 9.4 on 

Identification of Resources indicated some preference for 
that strategy.

Since these students served as their own driving force 
for learning by their reliance on Metamotivation strategies 
and learned by utilizing memory strategies and generating 

and analyzing possibilities, this group was named 

Motivators.

One of the most prominent characteristics of the 

Motivators, and the basis for their name, was their relative 
high scores in the area of Metamotivation. Motivators 

preferred to understand how a learning task was important to 

themselves. One can hear that theme in their comments 

during the interviews.

I use reminders about why I want to go to school.
Why do I want to better my life? The answer is go 
to school— education...I have a goal of 
achievement... I don't want to live like that.

Step back and ask yourself what the goals
are...just so you don't lose sight of where you're
trying to go.

I guess I have to be interested...If it's probably 
boring or I just don't want to be here, I probably 
don't even care if people check me to see if I'm 
going the right direction. I guess the reward is 
if you're interested.

I had to seek out the right person and find out
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the right information to do that....It was really 
rewarding.

[Regarding my worst learning experience], I didn't 
spend enough time. I didn't need it. It was 
really hard. It demanded everyday work. I didn't 
enjoy it enough.

Motivators worked with their belief system about

actually being able to accomplish the task and reassured

themselves that the task was doable. It seemed as though
one strategy they used was to put themselves into the act of

doing. They preferred not to dwell in the "hows". There

was a marked "just do it" attitude in their comments.

The process is grit your teeth...No more excuses.
I quit telling myself I can't learn this way. I 
just did it...Don't ask if I can do this; I just 
do it. You defeat yourself if you go in wondering 
if I can do it.

I learned to buckle down more, be harder on 
myself...I have to study and reach my goals.... Do 
what you've gotta do...If you're serious about 
getting through school, you're gonna do whatever 
it takes to get through.

If I'm told I can't, I try harder. It's more like 
a challenge then. If I go in like a competition,
I' do a whole lot better.

One interesting feature of the Reward and Confidence 

strategies expressed by these students was the desire they 

had for feedback or input which made them feel worthwhile or 

guide them in doing projects appropriately. Many of their 

remarks had very affective overtones based in emotion; they 

valued the input from others. There was an emphasis on
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doing things "right" which implied a sensitivity to the 
judgement of others.

I think I rely heavily on other people. I like to 
work alone, but I like to know that I'm not 
totally off course. I like to be checked if I'm 
not sure what's going on. That's a real comfort 
to me.... I know that I can complete it, but I 
despise the feeling of not knowing where I'm 
at.... I just hate thinking is this right, is this 
not right.

I'm almost the exact same; I need reassurance from 
people that I'm doing it right....I'd feel pretty 
confident on doing the job if I was well-informed 
on what's asked of me. As long as I have details,
I feel pretty confident.

Recognition— sometimes I strive for it in little 
ways. If a teacher marks the crap out of it,
[makes] comments, that's some acknowledgment.
You're there, not just another face in the Crowd.
It makes you feel like you're not a pile of dung.
It gives you some worth as a student. It's very 
helpful. You can kind of redirect yourself.

If I do better than everybody...., I'm hard to be 
around. I make sure everybody knows about it, 
though.

I think I'm going for feedback. I need to know if 
I'm doing something right, if I'm headed in the 
right direction; I do check.

I have always felt stupid my whole life, so I 
guess that could enter as part of the reason, that 
maybe I'll be a little more confident in 
conversations and with people I know are way 
smarter than me.

Motivators reported being very uncomfortable in 

situations where they did not know what was expected of 
them. When asked about their worst learning experiences, 

many of their thoughts were about their responses to unclear
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expectations.

I was thrown into it with very little information 
and had to figure it out for yourself. To an 
extent you can, but it may or may not be right or 
the correct way. Either with school or out of 
school, I think it's all the same. Am I doing it 
right, am I doing it wrong? ...,Help!

Teach us what to do, not have us guess what you 
know.

Another student expressed this about how an ideal 
academic situation would be set up. "There's something to 

be said for straightforward. You know what's expected of 
you and you'll know when it's done."

Motivators recognized the value of school to themselves 

and used that "reward" to get motivated. For some, there 

was a real need to be interested before they could tend 

fully to learning. Theirs was a "just do it" action 

orientation. They used their own confidence to encourage 

their learning processes. They built their own confidence 

and sought reassurance that they were doing things correctly 

and were very uncomfortable when they did not know what was 

expected of them.

Motivators were very aware of how they used Memory 

strategies in learning. They made a number of comments 

about how they used some of these strategies. For the most 

part, they reported being organized and utilizing a variety 

of external aids and other Memory strategies.



144
Seeing patterns— instead of seeing one pattern, 
see two, instead of memorizing. What does this 
look like and then answer. Make up silly sayings.
I think finding patterns is real important for me 
especially in math. If I can find the pattern of 
what goes with what then, it clicks.

[Concerning an ideal way to be taught, things 
should be] lumped together so you're learning two 
things at once, and classifying things a couple 
different ways.

I guess for me I'm a big planner; I make lots of 
lists of what to do. I may jump around on the 
list, but I just break down the stuff that is 
important. I guess it takes different situations, 
depending on if I need to go one step at a time or 
if I can jump around.... I just know I have to 
write a lot of things down.... Organized, that's 
me. That sums me.

I find that I have to make lists too or forget it.
If it's not written down, it's not there. I think 
I take more notes than other people. I write down 
things that are simple that they tell me just 
because I'm afraid I'll forget them.

This [the memory strategies from the 
interpretation sheet] is totally me except for 
having others remind me.... It helps having ' 
everything organized.. It helps to look at 
schedules, look at graphs, look at visuals.

Try and relate to either past experience or life 
and then make little note cards. At the end of 
the day, go through the- notes to remind you what 
you've gone through and try and break it down.
Yes, definitely on schedules.

I have to write it down and check it often.... If I 
write it down, I can learn it pretty easily.

When. I'm reading through my textbooks and if I see 
something I don't understand, I do a flashcard.
Somehow writing it down helps.

In general. Motivators rely fairly heavily on their ability
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to use Memory strategies such as schedules and lists and 

writing things down to keep themselves organized and 
learning.

Motivators were unremarkable in their Critical Thinking
scores but scored higher qn them than some other clusters.
Some reported assessing situations and identifying the steps
they needed to take to get things done.

I guess for me I think gathering information is 
the first one, and brainstorming. Secondly, it's 
find another route. What are the consequences and 
different solutions. I think if something comes 
up like a question or an idea, I usually get one 
thing.stuck in my head, and then I'll work on 
that. And then I'll start going to other sources 
or other routes.

Even when they did not recognize it as critical 

thinking, students could describe situations in which they 

applied critical thinking skills. One student described the 
following situation during the discussion on critical 

thinking. She began to recognize how she had assessed the 

situation, determined the relationship that already existed, 

and identified the part she was likely to play in the group 

interaction. She made a clear cut decision based on what 

was important to her.

One thing that stuck in my mind was that I have a 
group that we have to work with and design 
programs. The two gentlemen I'm with are doing 
the programs and then putting them on the computer 
and they're [saying] "We got it done" and I just 
bailed out. I said, "Hey, I gotta learn this; I'm
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not going to be in your group." Instead of saying 
"Let's work together on this, let's get together 
at set times and do this", I just left. I said,
"I got a new partner.".... It wasn't important for 
me to work with them, or I didn't want to put out 
the energy to■even bother to fix the situation.

Another student discussed experiences in the academic
arena in the area of Critical Thinking. This student had

analyzed some previously encountered situations which had
necessitated unfortunate changes.

I don't think I analyze any more because it's 
easier to memorize...because critical thinking 
contradicts what the professor says. So instead 
of standing up for what you think is right, you 
sell your soul for the grade. It [Critical 
Thinking] is a strong trait of mine but doesn't 
work well here. At work, I use it all the time.
It backfires on you sometimes if you're not 
careful.

Motivators' discussion of resources was less extensive 

than for some of the other areas, which is not surprising 

since their mean scores were very low for both Critical Use 

of Resources and Use of Human Resources. They did indicate 

that they utilized resources to approach learning tasks, 

which may reflect the 9.4 score on Identification of 

Resources. In some cases, Motivators were content to work 

alone.

I don't need the human interaction.

I don't really count on the support of others.

I like to work alone, but I like to be checked.

I'd have to say, depending on what I was doing, I
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wouldn't go out and find the best information I 
could find. I'd find what was sufficient for my 
purpose.

If I'm doing a new project, I use human resources 
quite a bit, not others near enough.

Yeah [Concerning Critical Use of Resources], especially 
being in school.... It's kind of a way of expanding your 
horizons.

In reporting their best learning experiences, students 
discussed how they successfully used resources to accomplish 
certain tasks.

The best way that I learned things was asking 
questions and silent observing, just following- 
people around observing what they do to learn and 
grasp as much information about....

I was forced to figure it out. I had to seek out 
the right person and find out the right 
information to do that. I took the help 
books,.... called everybody on their help lines, 
then the installer.... I used everything, used the 
Internet.... It was really rewarding.

One of Motivators' main uses of resources was to be

checked on for doing the task correctly.
I don't rely on locating and using the best 
resources unless I'm in a desperate 
situation....Usually I take what's given. Since 
it was suggested, I'm thinking it's the best, and 
not thinking that there may be better things out 
there.... I would probably [find resources if none 
were provided]. because I would have to have the 
assurance of being checked.

Much of how these students explained resource use was 

included in other areas. As a whole, they did not have a 

lot of substantive comments about these strategies. It was
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not something that they readily articulated.

In the interviews with Motivators, they did not have
many comments on Metacognitive strategies, even though when

asked some of the students felt it was important in their
learning process. In fact, often when discussing this area,
students would shift out of comments about the Metacognition
area and into remarks about strategies they used more. For

example, many of their comments on Planning revolved around

the Memory strategies of using schedules and lists to stay

organized.. Generally, they did not utilize Planning and

Monitoring extensively, although one student expressed how

he had changed since taking SKILLS.

If I hurt myself, I monitor myself. if not, I 
don't think about it.

I don't assess it [the learning situation] 
before.... I know what works for me.

This has changed now. I do things in a process, 
step by step. You have to change the process if 
it's not working; it's [monitoring learning] 
changed over time.

One component of the Metacognition strategy of 

Monitoring is assessing one's process. Much of the 

assessment these students reported was tied to a desire for 

reassurance that they were doing a learning project "right". 

This was explored in more detail in the Metamotivation 

discussion as there was a real affective, emotion-based 

component to their comments that was more appropriately
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interpreted in that area.

Motivators were asked about the ideal academic learning 
circumstance. Their ideas about what constituted an ideal 
academic setting indicated a preference for visual and 
hands-on learning.

Have things combined so you're learning two things
at once, and they can reinforce each other.
Classify things a couple different ways.

Be visual, use visual aids.
Hands on. Have us do tasks.

Make a pattern. Have things fit into a category.
Motivators were unique in that they had noticeable 

preferences for Metamotivation strategies which were 

articulated in their "just do it" comments. A prominent 

theme in their comments was their "get in there and do it" 

action orientation. This preference for Metamotivation 

strategies also came through in how they relied on both 

their own confidence and on building confidence or getting 

reassurance to go forward with a learning task. Much of the 

reassurance they needed came with knowing what was expected 

of them. They indicated some preference for Memory 

strategies, specifically Organization and Use of External 

Aids which was evident in how they used written materials to 

keep themselves organized and to remember. They were also 

partial to the two Critical Thinking variables of Generating
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Alternatives and Conditional Acceptance though this 

preference was not articulated as fully as those mentioned 
first. Motivators expressed some preference for 

Identification of Resources, entailing finding and using 
resources. They had a notable lack of preference for other 
Resource Management strategies and for Metacognitive 

strategies. Thus, Motivators served as their own driving 
force for learning and utilized memory strategies and seeing 

the possibilities to keep themselves going forward in their 
learning.

Resource Managers

The Resource Managers were a group of 61 students 

ranging in age from 19 to 50 and with a mean age of 30.19 

years. (See.Table 6.) They began attending Montana State 

University at ages ranging from 18 to 49 years; the mean age 

was 28.16 years. Of these students, 51 (83.6%) were 

eligible for services from Advance By Choice under the.first 
generation criteria, and 38 (62.3%) qualified under the 

income criteria. In this cluster, 13 students (21.3%) 

qualified under the disability criteria, with 8 (13.1%) 

reporting a learning disability, 4 (6.6%) reporting a 

physical disability, and 2 (3.3%) reporting some other 

disability. Some students qualified for services under more 

than one eligibility criteria.
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The cluster consisted of 23 (37.7%) men and 38 (62.3%) 

women. Twenty-six students (42.6%) had children. For 59 
(96.7%) students, English was their first language; for 2 

(3.3%) it was not. Their GPAs ranged from 1.74 to 4.0, with 

a mean of 2.91. Though the second highest mean GPA of all 
the clusters, this mean was not significantly different from 

that of the highest or the lowest groups. Most of these 
students (88.5%) reported having extreme difficulty in some 

subject. Of those, 10 (16.4%) reported difficulty in 

reading, 18 (29.5%) reported difficulty in writing, 35 

(57.4%) reported difficulty in math, and 17 (27.9%) reported 
difficulty in some other subject.

Table 8. Learning Strategy Mean Scores for Resource Managers

Learnina Strateav Mean Learnina Strateav Mean
ID of Resources 10.3 Application 7.7
Use of Human Res. 9.4 Generate Alter. 7.5
Critical Use of Res. 9.2 Monitoring 7.1
Testing Assump. 8.9 Organization 6.7
Attention 8.7 Confidence 6.6
External Aids 8.4 Adjusting 6.5
Planning 8.4 Reward 6.2
Con. Acceotance 8.3

The learning strategy preferences in this cluster can 

be seen by examining the quantitative data from the cluster 

analysis. (See Table 8.) Resource managers had mean scores 

from 10.3 for Identification of Resources to 6.2 for Reward/ 

a spread of 4.1 points. This may indicate strong
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preferences either for or against the use of certain 
specific strategies.

Resource Managers did not demonstrate strong ' 

preferences in the Metacognition area. In Planning they 

were significantly lower than the group with the highest 
score but significantly higher than the group with the 
lowest score. However, their score of 8.4, slightly above 

the midrange score of 8, may indicate that they would have a 
moderate preference for Planning in relation to other 

strategies. They had the lowest mean score of all the 

clusters for the Adjusting variable, and for both Monitoring 

(7.1) and Adjusting (6.5) they were significantly lower than 

the group with the highest scores. Both those numbers are 

below the midrange score of 8, indicating that they may not 

prefer to use these strategies in relation to other 
possibilities.

In the area of Metamotivation, this group of students 

had the lowest score of all groups on Reward, significantly 

different from the Score for the two highest clusters. They 

were also significantly lower than the highest scoring 

cluster in the Confidence strategy. Both the Reward (6.2) 

and the Confidence (6.6) variables were well under the mid

range score of 8. Together these two observations indicate 

that Resource Managers showed a distinct, lack of preference
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for strategies in the Metamotivation area.

These students scored the lowest of all groups in the 
Memory strategy of Organization (6.7), significantly lower 

than all other clusters. Resource Managers were also 

significantly lower than the group with the highest mean for 
Use of External Aids. Though lower, they still had a score 
of 8.4 for that strategy, which is close to the mid-range 
score of 8. Thus, they could be expected to express some 

preference for using this strategy. They were not 

significantly different from the highest scoring cluster on 
the Application variable, indicating some relative 

preference for utilizing application strategies.

In the Critical Thinking area, their scores were not 

significantly different from either the high or the low mean 

scores for both Testing Assumptions or Generating 

Alternatives. For Conditional Acceptance, Resource Managers 

had the highest mean (8.3), which was significantly 

different from only the group with the lowest mean. Both 

Testing Assumptions (8.9) and Conditional Acceptance (8.3) 

were above the mid-range score of 8, indicating the students 

may indeed express some preference for use of these Critical 

Thinking strategies.

This group differed from the other groups most 

remarkably in the Resource Management area. These students
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had the highest mean score in Identification of Resources 
(10.3). However, this score was significantly different 
only from the group with the lowest score. This may not be 

surprising since this strategy had the highest mean score 

for the total sample. Their 9.2 score in Critical Use of 
Resources was significantly higher than that of all other 
clusters; the same was true for their score in Use of Human 

Resources (9.4). Additionally, all these scores were well 

above the mid-range score of 8, indicating extremely strong 
preferences for use of these strategies.

Resource Managers were quite remarkable in their 

preference for the Resource Management strategies, being 
highest of all groups in all three areas and well above the 

mid-range score of 8. They were also highest in Conditional 

Acceptance, indicating a flexibility in their perceptions or 

judgements as they receive new information and an ability to 

anticipate consequences. They had moderate preferences for 

using Planning and Use of External Aids to stay organized 

and learn. They were the lowest scorer of all clusters in 

the Adjusting variable, indicating that is not something 

they are inclined to do. They were also noticeably low in 

the Metamotivation areas of Reward and Confidence, 

indicating they do not need those things to progress through 

learning tasks. Given the predominance of their use of
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resources, the conditional acceptance they have as they 
process information gathered from multiple resources, and 
the information from the interviews, this cluster was name 
Resource Managers.

Resource Managers were the most interactive of the 
interview groups. They were constantly agreeing with one 
another, nodding to affirm one another's statements, and 
felt free to jump into the middle of each other's statements 

to add their own ideas. At the end of the interview, they 

commented on how alike they were. One said, "It's like 
talking to myself."

Resource Managers were most unique in their high scores 

in all the Resource Management variables. They readily 

articulated the strategies they used over and over in the 

interviews. Their comments showed that they were aware of 

how much the use of resources was a part .of their lives.

The majority of their comments included their use of human 

resources.

That's- the way I live, what do you mean? I am a 
thorough believer in going to people who have the 
expertise, getting their- knowledge and 
incorporating it into what I'm doing...Usually 
it's people. I use the Internet [only] some 
because I have no access. But I've got a real 
network of human resources, and I'm not the least 
bit afraid of asking someone who knows a lot more 
than I do about a situation for their input.

[Concerning ’a best learning situation with advice 
from a fellow professional] start with what you
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know you have to do. Let it come from there. I'd 
call so-and-so....go to othersA.... go find....go 
look at.... call another guy.,..
I learned to think my way through problems.... Then 
I had an instructor teach me how to not memorize 
those formulas and use the knowledge of thinking.

I think a good instructor that's approachable is 
the best thing that you can have because then we 
can go and ask questions. We know this teacher 
truly wants to teach you. If they give that 
attitude, you're not afraid to ask questions in 
class if you don't understand things. There could 
be 300 people; you're still gonna ask a question, 
you know. That's something I've really 
learned...that I'm here to learn for me.... If I 
have a problem and I don't understand this, then I 
need to ask a question and not get all embarrassed 
like the 18-year-old does.

For me, I have a limited amount of time. I don't 
have the luxury of always finding the information 
myself, so I have to make sure I use all the help 
centers that are available, that I do my homework 
in there, that I'm not afraid to ask questions 
because my time is limited so I have to get the 
answer quickly. If somebody helps me with a 
problem, that's okay. At least I can get the 
problem done and learn from it. I've learned the 
same thing; go to my instructors....We all help 
each other out, and we all have a little piece of 
the puzzle and therefore we're all successful. We 
call it cooperate-graduate.... Exchange phone 
numbers.... Know when the instructor's office hours 
are. Have them written down.... I always sit in 
the front of the class...and I always ask 
questions.

I make it a priority to know at least one person 
in the class I'm taking at all times.... I make 
sure my professor knows who I am, too. By the 
second week they know me by name and know who I 
am.

I do have a real good friend I talk to.... He 
counsels me a lot.
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[Concerning using resources] yeah, that's the most 
effective thing you do to see what you've got to 
work with. The junkyard approach, down on the 
farm, a can-do approach.... It's kinda fun. How 
can I arrange this so that it actually 
accomplishes what I want to accomplish. It's very 
powerful.

Those in the group interview agreed that it was 

important to them to have input from others that was 

meaningful, and they got help from instructors, friends, and 
tutors. It was apparent also that for all these students, 
the use of their words was important, using written or 
spoken words to learn and organize.

These students were remarkably affiliative; this was 

not surprising since they had the highest score of all the 

clusters in Use of Human Resources. Sometimes this 

affiliation tendency made life more complicated for them. 

They had the following comments about some of these 

circumstances.

I realized last semester that what's going on in 
my life definitely affects my ability to take 
tests in that I would work in study groups and I 
would seem to be able to have a grasp on it, 
answer questions in class, be able to do it. But 
when I would come to a test, for some reason all 
that would drain out.... So I flat failed a test of 
things I could help other people with....And I 
think it had to do with, when you have things 
going on in your life, you have to realize it's 
going to affect your academic performance and 
maybe evaluate that. You have to decide where 
your priorities are.

I agree about your personal life always carries 
over into your school life, because that was
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another thing with...all this other stuff that 
goes on at home.... it has [an] effect on 
me....That's why I■told myself I need to get 
through this school year....Am I going to stay, 
you know, what am I going to do? So I chose to 
stay and that's what I'm going to do.

With me, it's more expanding my planning base, you 
know, because I came to school and I was really 
focused. [I got] exceptional grades in the first 
two semesters and my life was planned. It was 
like here I am and I'm on track. [After life 
events] and all of a sudden my life went into 
chaos, so it was more or less trying to get a 
planning base... to include family time. It was 
very hard to manage outside relationships and 
their effect on your schooling.

Even while discussing other learning strategies. 

Resource Managers explained integrating their interactions 

with people into the other strategies. This may help 

explain why they scored lower on some of the other 

variables; their strong preference for including others in 

learning and life outweighed the scores in other areas.

Their comments about the other learning strategies expresses 

this.

Resource Managers had the highest score of all groups 

for the Critical Thinking variable Conditional Acceptance 

and their scores indicated that they may express some 

preference for Testing Assumptions as well. This was 

expressed in their comments. It was apparent in what they 

say that they have very often included other people in these 

learning situations.
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When I can get it into "this is the problem,"
[when I can] identify the problem, I can turn a 
whole side of me loose to figure out how to solve 
the problem. What does it mean to me, what does 
it mean in life?

Critical thinking is very important.
Brainstorming has been extraordinarily useful. I 
walk down the road into the future as far as I 
can. Think it out or emote it out. What's my 
overall goal? Does it make any sense to-. . . [do 
certain things]?

If I'm in a group situation, I'd rely heavily on 
brainstorming because I feel like there's no 
stupid thought, and one thought leads to another. 
By exploring all avenues you can come up with a 
solution.... I guess that I do all those things 
[Critical Thinking strategies] but I tend to 
verbalize them. By verbalizing I can come up with 
a solution or answer my own questions. I'd be in 
a one-on-one with one of the guys and ask how they 
thought we should solve a problem in the situation 
based on the situation surrounding the problem.
I'd propose and answer a solution to the problem 
and then say it wouldn't work, then come up with a 
solution.

I had to look at what I had done in the past and 
what hadn't worked and make changes and accept the 
fact that it's going to take me longer but I'll be 
successful in the long■run.... I had to look at 
what didn't work and adjust the way I was going to 
do it.... It's important for me to evaluate what's 
worked and what hasn't worked.

It comes down to me for learning how to solve a 
problem rather than memorizing the solution.
Okay, this may be the solution, but why does it 
make sense? How do I think my way through solving 
this problem?

Before I came to school here I was a full-time 
student... I was a full-time mother...and I worked. 
Anytime something happened, I'd be up there fixing 
it, and I'd be at the high school taking care of 
kids. I don't know how I did it, but my grades 
were 3.8....Someone asked how I did it, and I just
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said because it had to be done, I just did 
it....When I got down here, I'm not going to join 
any clubs or activities....[As a result] because I 
wasn't involved in any outside curricular 
activities, I was being bored in my schoolwork.
I'm learning not only just my mental and my 
educational skills, but it's like I'm relearning 
my social skills, my own personal skills.
I think that learning styles when you're in an 
academic setting tend to be different than- when 
you get out in the workforce. There's a different 
focus or different priority because an employer 
isn't concerned with how much you can learn but 
how much you can produce.

I'll give you the best advice you can get. Learn 
your professor. Unfortunately, that worked more 
times than hard study and hard work. I was 
surviving so I was using the tools I could use. I 
was better at answering the test the way the 
professor wanted to see it. If I couldn't read 
the professor, I didn't do well on his tests.

Resource Managers expressed some preference for the

Memory strategy Use of External Aids. They use this

strategy for remembering information and for keeping

themselves organized. They also described some Application

strategies they used though they were noticeably stronger in

the former. Again, these strategies very often included

other people in the process.
If I could be shown it once, what works, I could 
build on it. It's difficult to learn something by 
reading it.... I prefer a person rather than a 
reading tutorial. What really surprised me was 
how much I could retain of what I'd been shown.

I have a problem retaining what I read....That's 
why I did study groups because we could talk about 
it.
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I'm a list maker and if I have the list, it gets 
done. Memory, I don't have one.

I think that those sheets were real helpful in 
keeping track [of grades]... and definitely keeping 
a calender and writing out all of when your 
quizzes are...and final exams and everything so 
then you can plan your time out.
I used little cards, made up little memory cards 
for definitions.... In speech I made up little 
cards and made a little outline and just said key 
words I wanted to remember and then I would look 
at that word and start talking.... I do that 
now.... I find that if I write the definition, I 
read it and I write the definition down.... it 
falls into place. If I write it on the board or 
on the calender,... I close my eyes and try to 
visualize it and that helps me.

When I read something the first time, it's in one 
ear and out the other, but when I read it the 
second time, it makes sense. When I go through my 
books. I'll highlight through then, and then later 
I'll go back and just read what I highlighted.... I 
always take notes in class.

Reading before, taking notes, and reading again, 
it just kind of sinks in.

I learned to think my way through problems rather 
than just memorizing. I was always good at math 
so I used to just memorize a formula and then try 
and figure out how to try and manipulate it. Then 
I had an instructor teach me how to not memorize 
those formulas and use the knowledge of thinking 
my way through the process instead of memorizing 
the formula.

"One dull pencils equal two sharp minds." I've 
resisted this [writing things down] but am starting to 
see it as a real valuable tool. It frees up my mind, 
takes away the stress. Resistance is because it seemed 
to take away from spontaneity....The flow chart, if I 
start with that little circle! A phenomenal tool. It 
ought to be presented as a creative tool for creative 
people. You don't have to keep energizing those 
circuits. Save the power for what's really important.



162
In the area of Metacognition, Resource Managers were

somewhat inclined to utilize Planning strategies, and in
fact they did discuss either the use or lack of several

different metacognitive strategies. In the group interview,

the students agreed that organizing themselves was more
important than organizing information. They were emphatic
about writing down their life schedules.

My life is not organized without a schedule. I 
was going to show you. See, this is what I have 
to do to tell myself when I gotta study, when I 
gotta be in class. And I don't remember it on a 
daily basis, and how long have we been going to 
school? But I always have it on my books....What 
I'm supposed to do, when I'm supposed to do it.

I think it [having the calender] helps focus your 
day, too. You get up. You have that right in 
front of you.... It's like you're in control. You 
know...I'm not out in left field wondering what 
the third baseman's doing.

Keeping track of your grades so you know exactly 
where you're at, keeping track of how much tests 
are worth so then if you're on a time crunch for 
people like us who are on a time crunch and you 
have to decide okay, this is worth more than this, 
so this gets done first. I think those sheets 
were real helpful in keeping track....And 
definitely keeping a calender and writing 
out... everything so you then can plan your time 
out.

I think that's the best plan that I've had so far 
that's really worked since I've been here, that if 
I just stick with that, what's written down, what 
I need to do, you know, and don't let outside 
influences bother you. So I've done that to a 
certain point, but you know, there are some 
outside influences you can't ignore. But I find 
if I do get off track, that all I have to do is go 
back and look into that little book, that little
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schedule again, and I can get right back onto it 
again.

I'm real good at planning. I sit down and plan my 
strategy. I usually have to fall flat on my face 
before I adjust. I'm not real good at monitoring 
until a glaring error comes up or a glaring 
problem.

When I first came here, it [monitoring] did help 
me. I didn't really go to an advisor to get 
classes or anything, so I just kind of like picked 
out my own classes and then I told- myself if I was 
going to really make it work, I needed some 
guidance. So I did go over [to the department] 
and they told me what to do....Then I used the 
monitoring [by advisor] which helped me stay on 
task.

Of all the learning strategy areas. Resource Managers 

were least inclined to utilize Metamotivation. They did not 

have a great deal of comments about motivation strategies 
' they preferred to use. For example, in the interview they 

discussed some memory strategies they knew worked for them 

such as reading material before class and reviewing. They 

agreed that having pop quizzes and having to explain things 

in front of the class made them know the material better. 

Their consensus was that when teachers utilized those 

strategies, their learning improved. "Even though you know 

it [using good memory strategies] works, it works... more 

effectively when you're forced."

Others assessed their own motivation. In some cases, 

it is apparent that other people are a big part of the

process.
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My worst learning experience was my math [due to] 
the procrastination of not doing what I was 
supposed to do, and my math is suffering for it.
My whole course, my whole major, is put back I 
think one or two semesters now. [The lesson was] I 
had to become more motivated and more persistent. 
Things aren't just going to happen if I didn't do 
them.

One of my highest motivators is pain 
[consequences]. It helps knowing I've got a 
deadline. If I have a distinct problem to solve,
I get into the "McGiver" mode. What have I got 
here that I can make something happen with?

Enjoyment's a big part of it. If you don't like 
what you're learning, you fight yourself tooth and 
nail to take those tests, to go to that class, to 
get it done.

I think the enjoyment. If I enjoy a teacher or 
enjoy the way they give me the lecture, it's 
something I'm interested in. If they give a 
syllabus and they give an introduction arid they 
say this is what we're gonna do and this is how 
we're gonna do it, you know, and then it kind of 
clicks in my mind....This [new major] is what I 
want to do and the classes are really interesting, 
and it motivates me to want to be there 
because...! look in the future. Every now and 
then someone that comes with support that will 
come and talk to you about what you're 
doing.... They'11 give me feedback or some kind of 
information, and it just kind of clicks....When I 
do feel like I'm lacking in a class, I just think 
of the productivity that's going to come out of me 
once I finish....My goal is to go back and help 
back home....When I'm down and out, that's what 
motivates me to do that...how it's going to be 
used.

If you have children [and] if you quit, you kinda 
feel like they're gonna quit.

Liking what I do is extremely important. Feeling 
that it's appreciated is probably one of my 
biggest motivators. It is very difficult for me 
to do something even though I enjoy it just for my
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own satisfaction. It usually has to have some 
impact and positive feedback from someone else to 
make it worthwhile.
Resource Managers had a number of ideas about what

constituted an ideal academic circumstance. Some of their
suggestions focused on their preference for a great deal of

verbal input and communication. Suggestions include:
Make learning hands on, verbal instruction, and 
one-on-one with people, probably instructors.

Present a problem, say this is what we have to do.
Find something that really interests them.
Connect it with something important to them.
Do not underestimate the power of vocabulary.
What do the words mean?

Flashcards, visual..

Explain by examples, not just definitions.

Encourage questions.

Make sure people understand what's taught.

Resource Managers were a talkative group of students 

who were remarkable in their preference for utilizing 

strategies in the Resource Management area. They are 

especially active in including other people in their 

learning processes. They are very verbal and prefer much 

verbal communication, which is not surprising since they 

like to use human resources in their learning. They use 

Critical Thinking strategies to plan their lives and their 

learning. For the most part, that planning has to be in
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writing in order to follow the plan. Hence, they are fond 

of schedules, calenders, and lists. They analyze 
situations, anticipate results, and recognize that new 
information will impact their choices. They.are not 

particularly inclined to use motivation strategies to 
further their learning processes.

Engagers

The Engagers were a group of 52 students ranging in age 

from ages 18 to 49 and with a mean age of 29.71 years. (See 

Table 6.) They began attending Montana State University at 
ages ranging from 16 to 49 years; the mean age was 28.1 

years. Of these students, 42 (80.8%) were eligible for 

services from Advance By Choice under the first generation 

criteria, and 34 (65.4%) qualified under the income 

criteria. In this cluster, 9 students (17.3%) qualified 

under the disability criteria, with 5 (9.6%) reporting a 

learning disability and 3 (5.8%) reporting a physical 

disability. One student did not report disability category. 

Some students qualified for services under more than one 

eligibility criteria.

The cluster consisted of 15 (28.8%) men and 37 (71.2%) 

women. Twenty-three students (44.2%) had children. For 47 

(90.4%) students, English was their first language; for 5 

(9.6%) it was not. Their GPAs ranged from .33 to 3.95, with
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a mean of 2.68. Most of these students (90.4%) reported 
having extreme difficulty in some subject. Of those, 10 

(19.2%) reported difficulty in reading, 12 (23.1%) reported 

difficulty in writing, 33 (63;5%) reported difficulty in 

math, and 17 (32.7%) reported difficulty in some other 
subject.

The Engagers had mean scores from 9.8 (Identification 
of Resources) to 6.1 (Conditional Acceptance), which was a 
spread of 3.7 points. (See Table 9.)

Table 9. Learning Strategy Mean Scores for Engagers

Learnina Strateav Mean Learnina Strateav Mean
ID of Resources 9.8 Critical Use of Res. 7.7
Planning 9.6 Monitoring 7.6
Testing Assump. 9.4 Confidence 7.3 .
Attention 9.3 Application 6.8
Organization 8.7 Generate Alter. 6.7
Use of Human Res. 8.3 _ Adjusting 6.5
External Aids 7.9 Con. Acceptance 6.1
Reward 7.8

In the area of Metacognition, Engagers had wide range 
of preferences. On the Planning variable, they had the 

highest mean score (9.6) of all four clusters, which was 

significantly higher than all.other scores. Planning was 

their second most preferred learning strategy. Their mean 

for Monitoring (7.6) was not significantly lower than the 
highest score but was significantly higher than that of the 

lowest two clusters. Adjusting (6.5) was not significantly
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different from the group with the lowest score (6.5), and 
was significantly lower than the group with the high score. 
This is particularly relevant since Adjusting was the lowest 

mean score for the total sample. The Planning score (9.6) 

was well above a mid-range score of 8, indicating one could 
expect to hear a strong preference for this expressed by 
students. Even though the Monitoring score was not 

different than that of the group with the highest score, it 
was below a mid-range of 8. Adjusting was well below the 

mid-range. One could anticipate that students may not 

express a strong preference for these strategies.

In the Metamotivation variable Reward, this group 

scored higher (7.8) than all others and significantly higher 

than the two lowest groups. Since this is very close to the 

mid-range of 8, one could expect students to express a 
moderate preference. On the Confidence variable, their 

score of 7.3 was significantly different from both the 

highest and lowest scorers. However, that score was below 

the mid-range of 8 and may not be widely used by students.

These students held the highest mean for the Memory 

strategy Organization (8.7). Since this score was above the 

mid-range of 8, one could expect to hear a moderate 

preference for this strategy in relation to others 

available. The students held the lowest score for Use of
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External Aids (7.9) , but they differed significantly only 
from the group with the highest score. That score may also 
indicate a moderate preference for the strategy. Finally, 

Engagers were significantly lower in Application (6.8) than 

all other clusters. "Given the score in relation to the mid
range, one could anticipate a very low reliance on this 
strategy.

In Critical Thinking, Engagers had the highest of all 

mean scores for the Testing Assumptions variable. However, 

the 9.4 score was significantly higher than only the group 
with the lowest score. Given the distance above the mid

range of 8, one would anticipate students to report a strong 
preference for this strategy. On the other two Critical 

Thinking variables. Engagers had the lowest means. For 

Generating Alternatives (6.7), Engagers were significantly 

lower than the highest groups and being so much lower than 

the mid-range 8, they were likely to not have a preference 

for using it. For Conditional Acceptance, their score of 

6.1 was significantly lower than all other clusters.

Further that score is well below the mid-range of 8, 

indicating a distinct lack of preference for this strategy.

In the Resource Management strategy of Identification 

of Resources, Engagers scored well above the mid-range of 8 

like all the other clusters. Their score of 9.8 was not
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significantly different from either the groups with the 
highest or the lowest scores. It was also their most 
preferred strategy. One could expect to hear students 
express a very strong preference in this strategy. In 

Critical Use of Resources, their 7.7 score was significantly 

lower than the highest cluster but not the others. Being 

close to the mid-range of 8, one might expect a moderate 

preference to show here. In Human Resources, the Engagers' 

mean was 8.3 and was significantly different from the groups 

with the highest and lowest scores. This was very close to 
mid-range, so again one might expect a moderate preference 

here.

Because of the importance of the Reward variable, the 

use they make of Planning and Organization to internalize 

their learning, their use of Testing Assumptions to screen 

input from the world, and comments from their interviews, 

this cluster was named Engagers. The student voices were 

fairly reflective of the quantitative measures; they had 

much to say to describe themselves.

Engagers like to plan. Their planning involves seeing 

what the possibilities are, what direction to take, and what 

to do to make things happen. The students know what works 

for them and that is what they plan on using when they 

approach learning. Often they described their approach to



171
tasks. They also would try to make sure they were on 
track with their tasks.

I do weekly reviews of all subjects. Do not cram.
I study easily eight hours a day. I try to give 
each class two to three hours. I try to recall 
information when I'm away from education setting.
That really helps me to get it out of short-term 
to long-term memory.... Planning, oh, totally.
That pushes the self
esteem up.

I like to observe; I'm a big observer.

‘ I monitor myself. I have this big calender 
sitting on my desk....and if I have something to 
do, I write it down on there.... I check it every 
day, I check it three times. I check my 
syllabuses like every day....I'm always making 
sure that I get everything done that I'm supposed 
to and that I'm on task with my homework.

For me I like a good balance in my learning 
techniques.

I like to [know about how T learn]. I'm just that 
kind of person. I like to see what the outcomes 
may be, to look into the future, and see what 
direction I can take. I like to talk to other 
people, use other sources, look things up on the 
Internet. If that's not going to work, is there 
another direction I can take so that it's not' just 
a dead end?

Go visit a professor. Find out from them what 
they saw about me that wasn't on target. Get 
vulnerable with my failings.... I try to get them 
[self-assessment and teacher assessment] to match.
If it's going well, I repeat that because I know 
that's what the teacher's after.... If there's 
minimal comments, I ask the teacher what they 
liked.
Though low in the area of Adjusting, they did express 

some use of this strategy. One can speculate that Engagers

(
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put their efforts into Planning, and thus they focused on 
the front of learning rather than on the middle or end of 

the process. Students also articulated where adjusting was 
difficult for them, which would also be consistent with a 
low preference.

But I do seek feedback too. Half the time I don't 
get it.

I would say the same thing, that I like 
feedback...

I think that I'm on track, that I've done, 
accomplished what I've wanted to and then after 
the project's totally done and I look back on it 
I'm like, I wasn't even close to what I should 
have been doing.

I can relate to that too. I'll do my homework or 
I'll do a research paper and I'll just do it and I 
won't even put my whole self into it until after I 
get it back and think, well, I could do better 
than that. What was I thinking?
Once you have your recipe, you get pretty strong- 
willed about what you will do and won't do. So 
I'd rather skip the whole thing.

Changing my major was a pretty bad learning 
experience.... It was like a whole shift in my 
brain. I'm having a really hard time 
adapting....My teacher has tried to help me and he 
has to put everything in [old discipline] terms 
for me to understand it, because I just don't get 
it.... He put it in [those] terms... as an example, 
and then I started to understand it.

Some other strategies that Engagers count on are those 

in the Resource Management area. Like the other three 

clusters, Engagers found Identifying Resources very helpful.
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and there were frequent comments to demonstrate it. This is 

consistent with the fact that the mean score for this 

strategy is the highest score within the cluster, indicating 
their strongest preference. There was included in their 

experience a moderate inclination to use human resources.
Go visit a professor.

It's little things like teachers taking time to 
make contact.

I do use my resources. I search for the best book 
that will fuel my paper. If the teacher asks for 
two books. I'll usually put three. I constantly 
stay away from things that I'm weak to, especially 
people who are too fun, I stay away from because 
I'll socialize. I usually like to use my 
thoughts, the book, the teacher and the lecture, 
and every now and then there's something in the 
news.

That's me because...my parents, like if they need 
some things to be done... or find out about, they 
ask me. They call me their little 
detective...because I know how to talk to people;
I know how to get the information I need. I'll 
keep calling different businesses until I finally 
get in touch with who I need to.

I would say that is me too. I'm good at research, 
and I think that if I get stuck in a library on a 
research project that I do pretty good at locating 
the information I need, you know, and not just the 
obvious way but... I can go this way too and come 
up with information in an alternate way.
Available resources are probably what I go for 
immediately instead of best resources. I just try 
everything out, not just what I'm gonna assume to 
be the best... I definitely don't contact experts,
I just contact everyone, and I probably don't 
check sources either. But I'm definitely looking 
for resources everywhere.

I would definitely use resources around me rather
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than going to the top ones because I don't want to 
bother someone. I would be intimidated. I would 
go to the ones I know. Go to someone that I 
respect their opinions. I wouldn't bother someone 
way on the top. I'd go to someone else. Use the 
ones closer. I use both about the same, 
technology, human, books. I think I use them all 
pretty evenly.

I think that like me coming to you for help has 
helped a lot, and that goes back to my resources.
That's something that I've gotten better at, not 
something that has always been. But if I can ask 
somebody now to help me out, I'm more willing to 
do that now than before.... I've seen more of the 
usefulness of it.... It's not extremely useful to 
say that you can do everything all by yourself.

Engagers also made some use of Memory strategies in
their learning. Their strongest preference was for

Organization. They were aware of numerous ways they engaged
in memory work. Some of their experience was organizing and

translating information with a few remarks about external

aids that they used and some application strategies. These
students expressed more difference from each other in terms

of Memory strategy preference than they did in other areas.
I do a lot of imagery. If I'm studying, I try to 
picture something in my mind that will help me 
remember the word. I've tried with little songs, 
but that doesn't work for me.

I think I'm just generally bad at memory period.
I try....Memory to me is if I can just relate it 
to everything, if, you know, I'm using it 
constantly and relating it to everything. Then it 
doesn't even seem like memory. It just seems like 
experience.... I definitely try to translate it for 
myself...Definitely not schedules. Lists, I can 
use them if they're really short.
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I have this big calender sitting on my desk,...and 
if I have something to do, I write it down on 
there...I check it every day....They're [Memory 
strategies] all me, except for the asking others 
to remind me. I don't depend on anybody. I would 
never ask anybody to do that. But other than 
that, I'm a memory person.

Right now as of this day I'm more of a hands-on 
person, repetition and stuff like that.

[I use] recalling when I'm away from the subject.
I usually make flash cards; there's something 
about having the drill. I do a lot of 
organizational skills..... I go after theme a lot.
My weakness in memory is facts. If I can get them 
to be almost provocative, be a big deal to me, I 
can remember.

One unique characteristic of the Engagers was their use 

of Testing Assumptions, a variable on which they scored 

highest and which was third on their preference list. It 

seemed that these students screened information from the 

world. Their comments sometimes had affective emotional 

overtones. It is as though seeing inconsistencies and 

questioning assumptions or relationships creates, perhaps 

even arises from, an affective response within themselves. 

Given that they had the lowest score of all clusters on 

Generating Alternatives and Conditional Acceptance, it is 

not surprising that the students had very few comments on 

these strategies.

For me, I like a good balance in my learning 
techniques. One of the reasons is that if I stay 
on one side, I have a sinking feeling I'm missing 
something. It's better to learn than to sit there 
with your stubborn pride.
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What that [critical thinking] makes me think of is 
research. I love doing research looking stuff up. 
What I don't love is comparing and contrasting. 
That's where my observing comes in, observing 
situations that I'm in....Let's look at this.
Where can I go from here?

I would think that this [Critical Thinking] is 
actually more me. I like to brainstorm although 
I'm not always good at it. I'll always come up 
with as many ideas as I can and of course, 
generating alternatives, I like to do that. But 
again I don't always get as many as I think I 
should..... I would definitely do that, working 
something through to see where it's gonna 
fail.... I'm usually pretty strong at that, just 
trying to come up with things. Well, I would say 
I'm slow at it. I'm not a very quick thinker. It 
takes me a lot of time and a lot more time than a 
lot of other people. But when I do it, I think 
that my ideas are usually really good.

I do not learn well in [the class]... just because 
it's memory only. There's no real reason why, you 
know? Sometimes they can go into a little bit of ' 
social situation and that helps a little 
bit,...but most of the time I'm just clueless.

Academically, I don't think that I am [a critical 
thinker]. But as far as non-academic, I think I 
really am because I'm always looking into the 
future. I'm always analyzing where I'm going, 
what I'm doing, what I need to do, what I need to 
do to get there.... I think too much. I'm one of 
those people that always has a million things on 
my mind.... I make things harder than they are. I 
look way too deep into things....You could take 
2+2, and I'll look so far deep into it I won't be 
able to figure it out. Well see, I don't do it 
like outside of school but just like with my 
homework....You could take the easiest thing, and 
I'll just make it so hard when it's really 
not.... I never look at something as being simple. 
That's just not me. I always look at things as 
being difficult.... I think too much.

[In my best learning experience] there was a lot 
of hands-on and the reasoning behind things.
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Really analyzing and getting down to the basics.

Sometimes I think I try and reinvent the wheel too 
many times and while that's something that I in 
one sense would say that's good because maybe 
there's a better way of doing it. But at the same 
time... sometimes it seems like it's a waste of 
time for me to, if I'm gonna come up with the same 
conclusion as everybody else did....Like a lot 
times in a group situation. I'll try and be the 
devil's advocate on something. I despise just 
going along, you know, like the group think thing.
I just despise it, and I'm always trying to think 
of an alternative to what it might be even if it's 
obviously hopeless.... If it's something that's 
obviously not going to work, IMl try my best to 
change the thinking.

Finally, Engagers were the highest scorers on the 

Metamotivation Reward strategy and were similar to the 

highest scores on Confidence. Though these scores were not 
as high as some others within the cluster, their comments 

repeatedly reflected an affective emotional response to 

learning. This was the only group in which the word "love" 

came up as part of learning. It was one of the greatest 

rewards. It may be that this affective component was so 

internalized as part of the process of integrating 

knowledge, it was not thought of as a strategy. It seemed 

to be an underpinning for their process. For the Confidence 

variable, students did not express feeling a great deal of 

confidence although it was in some cases a part of their 

process.
I love doing research.
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I love school; I mean I really absolutely love 
school, but it's just a pain in the butt...I like 
to learn and I like to expand my horizons, but 
like I was telling you earlier, I have a hard time 
with that just because of the [subject] problem 
that I have.... If I could absorb and retain 
everything that I read, I'd be a 4.0 student, and 
I'd like school even more.
I love knowledge, and I love, you know, to connect 
things from different classes. I just love 
thinking' about it, just what about what I've 
learned....I like having the knowledge, I'don't 
like earning it.

The more I take part in my education, it makes me 
emancipated. I hunger to have knowledge to not 
just pass a test but to have knowledge for 20 
years. So I try these little strategies.... I'd 
have to say a good 70% of going to school is self
esteem, working towards goals.... Self-esteem 
pushes you toward accessing all the techniques for 
learning because when you're high on yourself 
you're constantly pivoting towards techniques that 
will assure your progress or success.... If we tap 
into the affective domain of ourselves, we'll 
probably do much better in our learning.... I'm on 
fire about learning.
The first part [reward] is a lot like me. The 
sense that I did something, achieved something, 
makes me feel proud and I can go on.

I like that feeling of reward, knowing that I 
pushed myself on it and did something that pushed 
my skills and obtained the unobtainable. That's a 
huge thing for me.

My whole thing with every class on campus. I 
could do it, I know I could do it if I could 
understand what I read and retain it.

I have a hard time maintaining confidence in 
myself during a project. I might have confidence 
at the beginning and I could possibly have 
confidence at the end; but in the middle, I'm 
really shaky. I'm like, well maybe I'm not so 
good at this...not doing it right, yeah
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definitely. But at the same time, I think that I 
still enjoy learning. Maybe not necessarily fun,
I don't think that I consider it fun, but useful.
In addition to the affective component of this area.

Engagers also expressed a desire for the more tangible
rewards that come with learning.

There has to be something at the end of it that 
motivates me....That goal, there's something there 
for me, a diamond at the end of the road.
[School is important] because I know that my 
family depends on me to get an education and 
[because of] my own goal to address educational 
issues I hadn't before.
Engagers had definite ideas about what would constitute

an ideal academic setting. Their comments reflected the

same preferences they expressed throughout the interviews
for processes they would enjoy.

In smaller groups... a discussion more than a 
lecture.

[Give us] a very relaxed atmosphere, not 
structured like the undergraduate classes.

Everyone be positive about the subject.

Put students back at the board....Now they can 
hide. When you're up in front of your classmates, 
you're going to make sure you're right. Students 
get to speak up.

Have all the desks put in a circle so we can all 
see each other's faces, so we're not talking to 
each other's backs....The row thing, it's 
deficient.

Hands on.

Engagers are students who tend to express more
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affective emotional components of learning, very often 

expressing love for learning and knowledge. They know what 
strategies work for them, so they consciously use them.

They much more prefer to plan than to adjust. Like the 
other groups, they are active resources users, and much of 
their learning involves identification of resources. They 
also often include others in their learning processes. They 

use organization strategies and count on written material to 

help them be organized and remember information. These 

students are particularly strong at interpreting the world 

through the way they test assumptions, a process that has 

affective overtones for this group and may explain their low 
use of conditional acceptance. Though they do express a 

desire for the tangible rewards of learning, they express 

much more appreciation for their thinking and knowing.

These learners had the lowest mean GPA of all the clusters, 

but were significantly different only.from the group with 

the highest GPA. One can speculate that their focus on the 

affective aspects of the process is more important a measure 

to them of learning than are grades. It may also be that 

their screening process as they test assumptions is somehow 

related to grades.

Student Independents

The Students Independents were a group of 36 students
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ranging in age from 19 to 52 and with a mean age of 33.32 
years. They began attending Montana State University at 

ages ranging from 18 to 51 years; the mean age was 31.26 

years. Of these students, 27 (75%) were eligible for 
services from Advance By Choice under the first generation 
criteria, and 21 (58.3%) qualified under the income 

criteria. In this cluster, 9 students (25%) qualified under 
the disability criteria, with 4 (11.1%) reporting a learning 

disability, 3 (8.3%) reporting a physical disability and I 

(2.8%) reporting some other disability. One student did not 

report disability category. Some students qualified for 

services under more than one eligibility criteria.

The cluster consisted of 14 (38.9%) men and 22 (61.1%) 

women. Twenty-one students (58.3%) had children. For 35 

(97.2%) students, English was their first language; for I 
(2.8%) it was not. Their GPAs ranged from 1.74 to 4.0, with 

a mean of 3.11. Most of these students (75%) reported 

having extreme difficulty in some subject. Of those, 4 

(11.1%) reported difficulty in reading, 8 (22.2%) reported 

difficulty in writing, 18 (50%) reported difficulty in math, 

and 4 (11.1%) reported difficulty in some other subject.

The Student Independents had mean scores from 10.1 (Use 

of External Aids) to 5.9 (Confidence), which was a spread of 

4.2 points. (See Table 10.)
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Table 10. Learning Strategy Mean Scores for 
Student Independents

Learnina Strateav Mean Learnina Strateav Mean
External Aids 10.1 Adjusting 7.9
ID of Resources 10.0 Organization 7.8
Testing Assump. 9.1 Generating Alter. 7.4
Planning 8.4 Critical Use of Res. 7.3
Attention 8.4 Use of Human Res. 7.1
Application 8.3 Reward 6.3
Monitoring 8.1 Confidence 5.9
Con. Acceotance 8.0

Cluster Four was noticeably high in the Metacognitive 

area. Their score of 7.9 in Adjusting was significantly 
higher than all the other cluster mean scores for the 

variable. They were significantly higher in Monitoring 

(8.1) than two of the other three clusters. In Planning 

(8.4), they were significantly lower than the group with the 

highest score and significantly higher than the group with 
the lowest score. In the mid-range score of 8, all. scores 

were close to or above 8, leading one to expect that these 

students would report a moderate preference in all of these 

areas.

In the Metamotivation strategy Reward, Student 

Independents had a mean score of 6.3, which was not 

significantly different from the lowest cluster, but which 

was significantly lower than the groups with the highest two 

scores. This is considerably lower than the mid-range of 8.
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Given these numbers, one would not anticipate finding a 

strong preference for Reward strategies. For the Confidence 

variable, their mean score of 5.9 was significantly lower 
than the other three cluster means and was in fact the 
lowest mean score for all cluster means for all variables 
and for the total sample means. From this, combined with 

the fact that it is well below the mid-range of 8, one would 

expect to find an extremely low preference expressed by 

students.

In the Memory area. Use of External Aids (10.1) was 

significantly higher than that of all other clusters. It 

was also the strategy they most preferred within the cluster 
and was well above the mid-range of 8. One could anticipate 

hearing an extremely strong preference reported by the 

students. In Application, Student Independents had the 

highest score of all clusters, and this score was 

significantly higher than the lowest score. At 8.3, which 

is slightly above mid-range, these students would likely 

express a moderate preference for Application strategies. 

Their Organization (7.8) score was significantly lower than 

that of the highest group and was higher than that of the 

lowest group. Since it was close to mid-range, it indicates 

a moderate use of these strategies.

The Critical Thinking strategy Testing Assumptions mean
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score was not significantly different from that of either 
the highest or the lowest cluster mean. At 9.4, it was well 
above the mid-range 8 score and was likely to be highly 

utilized by students. The Generating Alternatives strategy 

for this cluster was not significantly different from either 
the highest or lowest cluster means. At 7.4, one would not 
likely find a strong preference for this strategy. On 

Conditional Acceptance, Student Independents were like two 
other clusters and were higher than the lowest scoring 

group. From their score of 8, one could expect a moderate 
preference for use of these strategies.

Student Independents had the lowest score of all the 

clusters on the two Resource Management variables of 

Critical Use of Resources and Use of Human Resources, On 

Critical Use (7.3), they were significantly lower than only 
the highest scoring group. On Use of Human Resources (7.1), 

they were significantly lower than all but one cluster.

Since both scores were under the mid-range of 8, one would 

expect most students' comments to show a low preference for 

the two variables. These students indicated a very strong 

preference for Identification of Resources (10.1), which was 

not significantly different from either the lowest or 

highest cluster.

Student Independents were high in the areas one would
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consider critical for success in an academic realm. They 

had the highest scores in the two Metacognitive strategies 
of Monitoring (8.1) and Adjusting (7.9) and were at mid

range in the third strategy of Planning (8.4). They were 

highest in.the two Memory strategies of Use of External Aids 
(10.1) and Application (8.3), and nearly mid-range in 

Organization (7.8). In Critical Thinking, they were not at 
the extremes in either direction for any variable, but they 

indicated a high preference for Testing Assumptions. They 
also indicated a high preference for Identification of 

Resources. They were significantly low in Using Human 

Resources, indicating an independence in their learning 
processes. Further, they were very low in the Reward and 

Confidence strategies, indicating that learning can be 

detached from or occur in spite of their feelings or 

rewards. These students rely more on skills in learning, 

planning learning, memory, critical thinking and finding 

resources than they do on their own confidence, need for 

rewards in learning, or on human resources. Due to these 

characteristics, this cluster was named Student 

Independents.
The Student Independents were remarkable for how aware 

they were of their metacognitive processes and for the 

degree, fluency, and flexibility of their use of the



186
strategies which would support their learning needs. These 
students articulated the steps through which they would 
progress and the reasons why things worked and did not work. 

Often they made efforts to make certain actions consistent 

and routine. They also monitored their progress as they 
went along.

I think one way is not good for me. I need two or 
three different channels to learn something. I. am 
aware that just reading alone doesn't help me. I 
have to write. I have to listen.... I had this 
teacher.... just writing alone did not help me. He 
gave us a lot of notes and reading those notes 
didn't help me because I did not get it from 
listening to him.... I need more than one way to 
learn.

I keep a journal.... I try to be real consistent 
with it because that helps me. I write down all 
kinds of things.... I always try to write 
stuff....Don't forget my goals; I try to write 
goals in there....That's what I like doing best is 
writing.

And I think being consistent helps me because If I 
wait for the light to turn, it- won't work for me.

When I plan my week on Saturday morning, I'll tell - 
what needs to be done this week. Okay, this needs 
to go out this week so let's put more time in 
here.

You use all your senses. You see it, you hear it, 
you touch it, and then you make it work, which 
incorporates what you've seen, what you've heard, 
and what you've touched.

I try to set up a routine and keep doing that.

I need to be able to see what's our goal. Where am I 
going? What's the purpose? If I know where the pieces 
are going, I could get there better. It's like putting 
a puzzle together; it's easier to assemble the pieces.
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The only standard that I can perform to is 
something that's in my head. It's not always 
clear what another standard is. So when I'm 
monitoring my performance, I can only judge it by 
my best guess. That standard is based on my best 
judgement. I set standards too darn high, and I 
can't meet them. I get frustrated.

I'm a procrastinator. I usually do my homework 
assignments which is basically reading,...but when 
studying for a test, well I keep up with it only 
because I keep up with my reading and my note
taking. I go over my notes. But as far as, like, 
doing papers,... I'm a real procrastinator, putting 
the stuff down on paper at the last minute.

I sit up in the front of the class, usually in the 
first row if I can if that's the best place. I 
try to sit in the best place for me, not in the 
back so I can focus on what the teacher's saying.

I guess it depends on the class, what kind of a 
class it is.... I think I learn different for that 
class than I do in my other classes,...And so I 
learn different in different subjects. And I 
would stand back and look at that first. How am I 
going to attack this class? Like in math... a lot 
of computer is being used an so I set myself aside 
to learn those computer skills on my own because 
the time the teacher gives in the labs is not 
enough.

One of the most outstanding characteristics of these 

students was how adaptable they were to the demands of 

different classes. They had a variety of strategies they 

used. This bears out their significantly highest score in 

Adjusting. They repeatedly articulated how they adjusted as 

they monitored their progress and changed to meet study 

demands.

Pay attention to those things I think I 
know...because it might be presented with a



188
different color in another class.

When I see something works, I try to incorporate 
it slowly or pieces of it.
Wtien I go and talk to the teacher, I find that 
what he expected of us was totally different than 
what I thought he expected of us. I go and see my 
teachers a lot. I'm told that I'm a brown-noser, 
and I don't care. I block off hours in a week to 
study. If I have an exam in that class, I have 
more hours for that class....Yesterday I had time 
blocked off for a different class, and I used it 
for this class....My focus changes every week. 
Something else will come up next week.... I can see 
that the end result is I need to get these 
assignments in first. It's more important, so I 
would cut off chunks from other classes and use it 
for this.

Every professor I've ever had, they all want 
something done a little different. So if you 
write a paper for. one person and do exactly the 
same for the next person, it's not good enough, or 
they want it different so then one of the 
strategies that you have to do is make sure that 
you do what they want to do.

When I take a class, I' make sure the professor is 
on the same wavelength as I am on. [If] he or she 
is not, I will drop the class. And I don't 
believe it always has to do with a bad professor 
or anything.... Especially a lower division 
class... I would always take the one with the less 
[books] .

I think I learn different based on what kind of a 
class it is. How do I learn in a history and how 
do I learn in a computer science class, it's 
totally different. And with my logic class, I sit 
down and put little notes for myself,...but in the 
math class it didn't work. And so I learn 
different in different subjects.

They have a math learning center.... I pick the 
times that the people I like, that I 
understand.... I would pick the time where I 
understand him better.... I pick those times and
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keep them to help me when I need.

I took a study skills workshop.... I arranged- it so 
it will fit my needs but I used a lot of his ideas 
for my own.

Many of the strategies Student Independents used were
study skills in which they demonstrated a high degree of
proficiency. They were knowledgeable of a variety of study

strategies and used them on a regular basis. Many of the
study strategies were in the Memory area where they had the

highest scores in Use of External Aids and Application.

Their comments demonstrated an awareness of and competence
in utilizing Memory strategies.

I used note cards and made flash cards and that 
helped for the last test I took. They gave us 
review questions and that helped.

I could have been more focused, but still I -did 
take notes, use the text, etc., and things were 
just explained in a way that wasn't in the 
[written] material.

I keep a journal.... I try to be real consistent 
with it....That's what I like doing best is 
writing....That's one of the reasons why I write 
in there... I have to keep writing in there, you 
know, remember to do this, remember to do this.

I use schedules heavily, and sometimes if I write 
out questions on note cards and sometimes in the 
test, I can actually see where it was on note 
cards or in notes. I use mnemonics; I've used 
some of those.

I use flash cards with lots of information to have 
handy so I can study wherever I am. I also have 
some with just questions and answers on it.... I 
like to try to bring in as many senses as I can.
I take notes even if copies are in the library
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because it goes into my memory better if I'm 
writing. In chemistry, I lay down my pen and 
listen because it's in the book.

I have to do things over and over again...Like 
Monday night is ice cream night. I take the 
children.... I think if I wait for the motivation 
to take them, it'll never come....My children make 
it a point' to remind me,...and I have to fix that 
time, otherwise it won't work for me. If I tell 
myself I'll take the children once a week. I'll 
forget. A whole month will go by without me doing 
it. I have to have lists even with my school 
work. I have the organization of time, and this 
is. what I do every day and this is when I 
work...If I don't block off those times like that, 
they just go wasted. I think being consistent 
helps me because if I wait for that light to turn 
on, it won't work for me.

Student Independents had a score of 9.1 in Testing

Assumptions. Their critical analysis of their academic

processes bears out this preference. It is evident in how

they have assessed their learning and the learning

environment and made judgements. This often was an

underlying part of their comments on other topics. They

also discussed some use of other Critical Thinking

activities they found helpful.

I have a hard time with brainstorming. It's hard 
for me to sit down and brainstorm. Once I get an 
idea though, I can expand on it. [Identifying 
relationships], I do do that. I do it at work a 
lot.

A lot of times they'll [professors] focus...when 
they're explaining something....They'll kind of 
look at you...to kind of make sure that they're 
saying and they also like...when students come to 
them....They like the students that want to 
learn.... I always say there' s about 20% [of
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students] that really care, there's about 60% that 
want to get good grades but they don't really 
care, and 20% that don't really even care about 
nothing.

And I would stand back and look at that first.
How am I going to attack this class?

I think I identify potential solutions. Probably 
not generate alternatives, but I brainstorm ideas,
I think.

Student Independents were as were all the clusters
strong finders and users of resources. They tapped into

university resources .quite well and could readily articulate
how they did this. Though they were lowest of all the

clusters in the Use of Human Resources, they did express one

way they made frequent use of this strategy. They were
"regulars" with their professors, utilizing their office ■

hours, information, and feedback to adjust their learning.

Other human resources were seldom used. These students'

comments do reflect the statistics. A sample of their

comments explains their approach.

I think I do pretty good using resources like the 
library and the Internet whether it be for school 
or personal use. I think I'm pretty good at that.
I count on it quite a bit.... I think I go to 
people quite a bit.... I like to study alone..... I 
think I use other resources more [than people]. I 
guess I can say I' use my teachers a lot too. I 
use office hours quite a bit.

I like to have sources available. I have no 
problem with being taught out of the book because 
there's a concise reference there. I can devote 
20 minutes to two hours to figure it out. If I 
can't use a source to help figure it out if I
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didn't understand, then the information is gone.
Or I could go to a peer which is like learning sex 
in the schoolyard, or go to the instructor which 
is not practical.
What I don't rely a whole lot on, a last resort, 
is asking someone else. It's probably a failing 
for me. I cannot focus....No, I don't [use human 
resources]. Sometimes I feel bad, like I'm not 
trusting. My experience has shown me that there's 
a higher degree of inaccuracy. Counting on 
hearsay, that's what I look at it as..

I'm always bugging professors. [This is] not to 
brown-nose with them, but I'm always interest in 
what they're saying.... I don't think they mind 
it.... I go to his office. I'm always the last guy 
to leave.

Can I tell you a strategy that I learned from your 
old workshops, that said to go and talk to your 
teachers often. Make sure they know your name. I 
have found that useful for me. Whenever I'm in 
class, I ask questions. I'm not afraid he's gonna 
laugh at me because when I know them on a personal 
level, it's different. I. mean I'm not socializing 
with them or anything, but I talk to them and they 
know that I'm serious, that I want to learn it.
And it's good. And I always do, the first week of 
class, I'll go in to the professor in his office 
hours.
I use the library a lot. I check out a lot of 
books from the library. I check out a lot from 
ABC, and I look for resources the first. I would 
go to ABC and ask if they have a tutor....Now I'm 
■in a study group; this is a new learning 
experience for me.... It has helped me 
tremendously. I had not tapped into that before 
at all. I've heard about it. I've not had the 
courage to put a group, together to help me....But 
I do not seek out those [groups] unless it's in my 
way.
I do work mostly by myself but I do like to work 
with other people studying for a test....When I go 
to a study group for a test...usually I take 
thorough notes so I'm usually the one that's doing
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most of the talking.... I do like to get the best 
resources that I can for work I do.
Student Independents made very little use of the

Metamotivation area; their scores were notably low here.

They did in fact express lack of confidence in their
abilities, which would explain their lowest score in that

area. Further, there was virtually no mention of Reward

strategies with the exception of a minor use of feedback and
grades, something seldom discussed in the other clusters.

I have not relied on those strategies [Reward and 
Confidence], but I can see where it would be a 
real advantage to be able to do that.... It grows 
over time, that feeling of success. I've always 
thought of myself as not being good enough/ not 
measuring up to some kind of hidden standard, so I 
couldn't use that strategy. That's one of the 
things that this process of going back to school 
is all about. I personally am facing a lot of 
hidden monsters here.

I think the Confidence one has an effect on me. I 
know if I don't feel confident from having done 
something before, it's kind of hard to do 
something. . ...At first I wouldn't feel so 
confident. Once confidence is built up, I'd do 
better.

I procrastinate a lot... I learned I had to force 
myself to do anything learning, whether it was 
[instrument] playing or reading..... I' always read 
but, you know, more academic reading, I have to 
force myself to do it. Now it's not so hard when 
I'm in school now.... I can get into it real 
easily, but if I don't have somebody telling me, I 
need to do this homework I kinda just let 
everything slide.

In this major that I'm in, I am struggling, I'm 
struggling a lot. But I am not giving up....I'm 
hard-headed. I ram and ram and ram. I don't know
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when I'll get the message. I do not feel that I'm 
a good student. I always feel that, oh, I'm 
older, I'm not getting this.... I've got a 3.06 now 
and I still refuse to believe that I'm not that 
bad. I'm not failing out of school and that's a 
hard one for me. And I guess it comes from a 
family that they're all professionals, and I 
didn't go to college at all....It's not because 
I'm not smart enough. It's just that girls in my 
community are not educated that high.... I need 
people to tell me you're doing good in school.... I 
don't look .for A's, but it's hard for me to 
motivate myself saying I'm okay. This is one I 
struggle with all the time.

I need to have a pat on the back. I think a lot 
of people do....Well, it's funny because when I 
was a kid, I never got an A in my life until I 
came here, and I didn't think I could do it.
Although I knew I had the brains to, but I didn't 
know if I could do it. So that's one of my 
strategies.... That's why I go to professors...hang 
out and they say you're doing okay.

These students, like the others, had some ideas about

the ideal academic experience. Many of the ideas were

similar to those of the other clusters in terms of the types

of teaching strategies and situations they would prefer.

I guess I'd like the teacher to refer to the book 
but give his own experience.
Hands on experience, a lot of practical training.

Contextual learning. They tell it to you and then 
you do it.

No exams.

Smaller classes.
Perhaps not surprisingly, the Student Independents had 

the highest GPA of all four clusters, but they were
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significantly higher than only the lowest cluster. One 

could speculate that the strength these students 
demonstrated in academic skills contributed to their strong- 

academic performance, despite some lack of confidence they 
seemed to express. The fact that their learning strategies 
were not dependent on others may also play a role in this as 
well.

Student Independents were very aware of their 

metacognitive processes and had a great deal of skill in the 

flexible use of study strategies. They used memory 
strategies that worked for them, particularly with written 

materials. They used resources to their best advantage. 
Using human resources was not something they did 

extensively, with the exception of utilizing their 

professors for the assistance, insight, and support they 

could offer. They were aware of the advantage of adapting 

to various academic circumstances, and they did it, changing 

the strategies they used to fit the circumstance. They were 

notably low in the use of Metamotivation strategies, often 

expressing a lack of confidence in themselves and very 

little focus on the the rewards in learning. Student 

Independents had the highest GPA of all the clusters.

Summary

The cluster analysis revealed four distinct clusters of
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learners in the Advance By Choice program. An analysis of 

variance showed where significant differences, existed on the 
learning strategy and educational and demographic variables. 

All of the learning strategy variables but Attention had 

significant differences and were included in the 
descriptions of the clusters. The only educational variable 
with a significant difference was GPA. Interviews with the 

students helped to describe the groups.

The Motivators were significant for their high 

Metamotivation scores. One of their prominent 

characteristics was their just-do-it attitude. ■ Learning 

happened because of their action/doing approach to their 
studies. The Resource Managers were notable because of the 

strong use they made of resources in learning. The effect 

of the presence of others on their learning was especially 
strong. The Engagers were unique for the affective 

emotional underpinnings in their perceptions of learning 

circumstances. They expressed a love for learning and 

knowledge and had some strong preferences in critically 

assessing circumstances around them. The Student 

Independents were very aware of their cognitive processes 

and demonstrated a flexible approach to their academic work. 

They recognized what strategies worked in what circumstances 

and adapted to meet the demands of the circumstance. They



were the least likely to use human resources in their 
learning and used Metamotivation strategies very seldom.
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CHAPTER 6

SUMMARY, CONCLUSIONS, AND DISCUSSION 

Summary

An issue with which post-secondary institutions are 

confronted now as they have been for decades is that of 
retention. Many factors impact whether students persist in 

higher education until obtaining a degree. Those factors 

pertaining to students include academic preparation and 
previous academic record, financial considerations, family 

background and career'decision-making, among others. Some 

institutional factors impacting retention include 

institutional philosophy and service orientation, 

program/service options provided for students, and the 

presence of social and academic communities in which 

students participate.

One form of programming which assists students' in' 

improving their skills and provide other support is 

developmental education. These programs commonly provide 

needs assessment, basic skills and study skill instruction, 

tutoring, supplemental instruction, counseling, and other 

support mechanisms to develop and nurture skills and 
abilities necessary for succeeding at the post-secondary
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level.

The Higher Education Act of 1965 created the TRIO 
programs, a type of developmental education program, to 
assist students to progress through the academic pipeline 
from middle school through post-baccalaureate programs.
TRIO programs are funded through the Department of Education 

(DOE). One program at the college level is known as Student 

Support Services. These specific college level programs 

assist students who are United States citizens or permanent 
residents working on their first 4-year degree and who meet 

at least one of three other criteria. Students can meet 

first generation, income or disability criteria to qualify 

for services. In 1978, Advance By Choice was funded through 

the DOE as Montana State University's Student Support 

Services program and provides a wide variety of support 

services for students.

Theorists like Myles Horton (Adams, 1975) and Paolo 

Friere (Conti & Fellenz, 1986, pp. 13-14) have espoused 

adult learning philosophies regarding the value of 

empowering individuals. The TRIO programs empower 

individuals by assisting students to progress through the 

academic pipeline, that is they help students to persist to 

graduation, thereby increasing student retention. Students 

learn the necessary skills and abilities and become
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. empowered as learners. Helping students to understand how 

they learn.empowers them for a lifetime of learning 

activities. Individuals who can adapt and be flexible in 
life's learning situations are better prepared to be 
lifetime learners (McKeachie et al., 1985, p. 10). If 
educators are to be effective, they must know "...what is in 
the mind of the learners" (McKeachie, n.d., p. 10) with whom 

they work. Assessment can provide information to TRIO 

personnel which they can use to plan learning experiences to 

help students understand, improve, and increase flexibility 
in their learning endeavors.

Therefore, the purpose of this study was to describe 
the learning strategy preferences of the student 

participants in the Advance By Choice program by determining

(a) if they differ in their learning strategy preferences 

based on a number of demographic and educational variables, ■

(b) if there are clusters of learners in the Advance By 

Choice program, and (c) if there Are clusters of learners, 

how they can be described. Quantitative means were used to 

determine differences and to uncover reasons for 
differences. Quantitative and qualitative means were used 

to further describe the clusters of learners.
To assess learning strategies preferences in students. 

Advance By Choice utilizes the Self-Knowledge Inventory of
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Lifelong Learning Strategies (SKILLS). SKILLS is an 

instrument developed by the staff at the Center for Adult 
Learning Research at Montana State University to measure 

adult learning strategy preferences in real-life learning 

situations. The instrument consists of 12 real-life 
learning scenarios which are, based on Shirk's learning 
categories (Conti & Fellenz, 1991, p. 65). Six of them were 
selected for use by the staff- at Advance By Choice. For 
each scenario, there are 15 possible learning strategies 

from which to select, reflecting five different areas of 

learning: Metacognition, Metamotivation, Memory, Critical 

Thinking, and Resource Management.
In the spring semester of 1996, there were 271 

participants in Advance By Choice. All were requested to 

participate in the study; participation was voluntary. Of 

those 271 students, 106 (39.11%) returned useable SKILLS.

In the spring semester of 1997, 180 of the new students who 

had not been enrolled in ABC in the previous spring semester 

were requested to participate in the study. Of the 180 

students, 84 (46.67%) returned correctly completed useable 

SKILLS. A total of 190 (42.13%) of the 451 students in the 

program completed SKILLS. Of the 190 respondents, there 
were 71 men and 119 women whose ages ranged from 18 to 52 

years with an average age of 3-0.73 years. As a group of
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learners,- ABC students had the lowest mean score in the 
Metacognition variable Adjusting (6.85) , and were almost as 
low in the Metamotivation strategy of Reward (6.97). They 

scored highest in the Identification of Resources (9.932).

The first phase of the study was quantitative in 
nature. After a profile of learning strategy preferences 

was established, discriminant analysis was used to determine 
if learning strategy preferences as determined by individual 
scores on SKILLS differed between students grouped on a 

variety of demographic and educational variables. This 
statistical procedure yielded a discriminant function for 

each variable. To determine which variables yielded useful 

functions, two criteria were required. First, the structure 

coefficients, which reveal how much information a variable 

and a function share, had to be .3 or greater. Second, the 

statistic7 s classification of the students into groups had 

to correctly classify at least 75% of the students, a 25% 
improvement over correct classification by chance alone. If 

these criteria were met, the function was considered useful 

and was described and named. From this analysis, two 

variables were found to differentiate between groups; those 

were GPA and physical disability. For GPA, the function was 

described and named Academic Task or Integration of Human 

Resources Focus. For the physical disability variable, the
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function was described and named Resource Dependence and 

Critical Assessment.
The second phase of the study used both quantitative 

and qualitative techniques. In this phase, a cluster 
analysis was used to determine if there are any natural 
groups of students based on learning strategy preference 

present in the Advance By Choice study participants. The 

analysis revealed four clusters of learners. An analysis of 

variance revealed that 14 of the 15 learning strategy 

variables were significantly different among the clusters. 
The one exception was the Attention variable; it therefore 

was not included in the analysis and descriptions of the 

four clusters. Small group and individual interviews were 

conducted to provide qualitative data to describe and name 

the clusters.
The four clusters were Motivators, Resource Managers, 

Engagers, and Student Independents. The Motivators were 

significant for their high Metamotivation scores. One of 

their prominent characteristics was their attitude of just 

do it. Learning happened because of their action/doing 

approach. The Resource Managers were notable because of the 

strong use they made of resources in learning. The effect 

of the presence of others on their learning was especially 

strong. The Engagers were unique for the affective
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underpinnings in their perceptions of learning 

circumstances. They expressed a love for learning and 
knowledge and had some strong preferences in planning and 

critically assessing circumstances around them. The Student 

Independents were very aware of their cognitive processes 
and demonstrated a flexible approach to their academic work. 
They recognized what strategies worked in what circumstances 

and adapted to meet the demands of the circumstance. They 

were the least likely to use human resources in their 

learning and used motivation strategies very seldom.

Conclusions

Learning strategies do not discriminate well 
within the Advance By Choice program between 
groups based on demographic variables with the 
exception of GPA and presence of a physical 
disability.
There are distinct clusters of learners existing 
in the Advance By Choice program. They are 
Motivators, Resource Managers, Engagers, and ■ 
Student Independents.
The clusters of learners discovered in the ABC 
program are not exactly the same but are similar 
to those in other studies conducted using SKILLS.

Since the Metacognition variable of Adjusting 
plays an important role in academic achievement as 
measured by GPA, it is a critical strategy to 
utilize for success in an academic learning 
situation.
Since the Use of Human Resources variable plays an 
important role in academic achievement as measured 
by GPA, it is critical to understand how the use
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of those human resources impacts learning and how 
learners can utilized those resources effectively.
SKILLS can be effectively utilized for both 
research on learning strategies and for providing 
information to improve students' understanding of 
the ways they learn.

SKILLS can be effectively used in retention 
efforts by helping students to improve their 
understanding of the ways they learn and thus 
assisting them to improve their academic 
performance.
The process developed in the series of learning 
strategy studies conducted through the Center for 
Adult Learning Research effectively combines 
quantitative and qualitative methods to create a 
clear picture of learner realities.
Students'have, excellent input and valuable voices 
in research on learning, and the processes of 
interview and dialogue are of value to them as 
well as to educators.

Because this was a case study, the conclusions from the 

study apply only to the TRIO Student Support Services 
program at Montana State University, Advance By Choice. 

However, these findings may contribute to a growing body of 
knowledge about learning strategy preferences evolving from 

the series of studies through the Center for Adult Learning 

Research.
One major conclusion from this study confirms the 

findings of other studies using SKILLS. Learning strategies 

are not useful in discriminating between groups based on 

demographic and educational variables for this population.
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In other words, learning strategy preferences were 

distributed among students across a variety of 
characteristics. There were two exceptions. A difference 
existed between students grouped on both GPA and presence of 
a physical disability.

Bighorn's (1997) study also found that learning 

strategies distinguished between the highest and lowest GPA 

groups. Both studies shared Use of Human Resources as the 

variable in the discriminant analysis with the most impact 

on the function. In both studies, students with the highest 

GPAs made the least use of human resources in their 

learning. Hill (1993) made a similar finding regarding 
scholastic aptitude. This has implications for educators, 

especially in the area of teaching collaborative learning. 

Collaborative learning utilizes interactive, cooperative 
strategies and activities to promote learning. How would 

teaching collaborative learning impact GPAs, if at all? One 

could go so far as to question evaluation procedures for . 

classes taught with and without collaborative learning 

processes. Does the traditional method of grading based 

primarily on testing accurately measure learner mastery of 

content in either of those cases? Would learner mastery, 

particularly in classes with collaborative learning, be more 

accurately assessed using methods other than traditional
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ways of evaluation and thus impact GPA? These are 
questions worthy of future exploration.

There was also a difference in learning strategy 

preference between students grouped on presence of a 
physical disability. This finding should be interpreted 
cautiously because of the small number of students with 

physical disabilities that were involved with this study. 
However, the function in the analysis did suggest some 

interesting ideas. The variables important in the function 

were Identification of Resources and Testing Assumptions, 
and they were inversely related. Students with physical 

disabilities reported a higher preference for Identification 

of Resources and were less inclined to use Testing 

Assumptions than other students. Would this finding be 

present in a larger population of students with physical 

disabilities? If it is, how could it be explained? One can 

assume that finding and using resources is an essential 

survival skill in adjusting to the impact of a physical 

disability. Further, what is the functionality of a reduced 

preference for testing assumptions? Again, these questions 

are beyond the scope of this study but are an interesting 

springboard for others interested in assisting students with 

disabilities to succeed in school.

The second major finding in the study determined that



208
there are four clusters of learners in the Advance By Choice 
program. These clusters share features of some of those 
identified in the other studies using SKILLS to examine 

learning strategy preferences. For example, the Engagers 

were similar to Kolody's (1997) Engagers in that they shared 
an affective component to learning. In both studies,, these 
students were high in the Metamotivation strategies of 
Confidence and Reward, indicating an affective component to 

their processes. The Resource Managers in this study were 

notable for their high score on the Use of Human Resources 

variable; in that way they were like Kolody's Networkers.

The Student Independents were similar to Lockwood's 

Retainers in that they made very little use of the 

Metamotivation strategies of Reward and Confidence and made 

strong use of some strategies in the Memory area and have 

high scores in Identification of Resources. They are also 

like Bighorn's (1997) Adjusters, having the highest score on 

the Adjusting variable and displaying a flexible approach to 

their studies. The Motivators seemed unique. Their 

uniqueness lay in their motivation based on determination to 

do the task; they counted on themselves to just get in there 

and do it.
Several questions arise from observation of the data in 

the clusters. One involves the Metamotivation area
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specifically applying to Reward and Confidence. Two
cluster. Motivators and Engagers, scored high in this area;
two scored low. There appear to be differences in how

students experience the reward in learning. For some, the

reward is in the tangibles such as a good job upon

graduation, approval or feedback from a teacher, or course
work that is interesting. For others, the reward is in the
knowing and the thinking such as loving learning, thinking

about things, or enjoying relating ideas to each other.

Confidence was also reflected differently. For instance,

some learners focused on the confidence they had; others

focused on building it by getting support or appreciating

new skills or by reassuring themselves. These observations

lead one to question if and how these differences are

important to learners in the general population. Similarly,

Most learning strategy programs (and ours is no 
exception) place a heavy emphasis on the 
instrumental value of the strategies for producing 
high achievement and excellent grades. While this 
instrumental emphasis may foster the increased use 
of learning strategies, it may paradoxically, 
undermine students' intrinsic interest and 
curiosity in learning. We assume that as students 
develop skills and strategies their sense of 
efficacy as well as actual achievement will 
increase. It may be, however, that interest and 
value are components of a parallel motivational 
system that operates separately from the more 
cognitive motivational components of attributions 
and self-efficacy. (McKeachie et al., 1985, p.
10)

Another observation is the low use of the Adjusting
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strategy. Flexibility and adjusting are important in 

learning. In this study, the students with the highest mean 
score in adjusting. Student Independents, had the highest 
GPAs. Is this a strategy that could be taught to students 
to help them improve their performance? Could helping 
students improve their competence in other learning 

strategies increase their ability to adjust and be flexible? 
If teaching learning strategies to anxious students can help 

their performance (McKeachie, 1985), one can speculate that 

teaching learning strategies could also increase the 
flexibility with which students approach learning. Since 

Adjusting was a significant variable for differences in GPA 

groups in both discriminant analysis and in the analysis of 

variance for the clusters, is it a factor which deserves 

exploration in future research on learning strategies and 

successful learners? How important is adjusting to success 

in learning, and particularly to academic performance and 

GPA?
The Use of Human Resources variable was significant in 

the data for GPA in this study and also in Bighorn's (1997) 

study. Students who had higher grades preferred less than 

others to utilize human resources. How do learner choices 

about the resources they use impact their learning? Is 

there a way to utilize human resources that is more
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productive than others? These questions pose another 

interesting line of inquiry for educators.

The Research Process

There were several conclusions about the research 
process which have evolved from the series of studies using 
SKILLS through the Center for Adult Learning Research.
First, SKILLS can be successfully used to explore learning 

strategies in a variety of populations. Bighorn (1997) used 

it at a tribal college. Fort Peck Community College, and 
with Fort Peck agency employees. Lockwood (1997) used it 

with nursing students within the Montana University System. 

Korinek (1997) used it with Air Force officers. Kolody used 

SKILLS in two-year colleges in Alberta, Canada. Gehring 

(1997) used it with business employees. This study used it 
with Montana State University students in a TRIO program.

■ Learners who participated can use their individual SKILLS 

profiles to understand their learning processes. Those in 

positions to do so can utilize the data base for decision

making about programs to most effectively meet learner 

needs.
SKILLS also yields valuable information for use by 

students. They can examine their scores to find their 

learning strategy preferences. From this, they can increase
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their awareness about adapting learning strategy use to 
specific learning situations. A printout of scores very 
effectively imparts this information to students in a form 
that can be utilized by those in advising capacity to 

promote discussions with the students, which in turn can 

help improve the advising in an institution. This is 

important given AstinfS (1987) finding regarding the 
dissatisfaction many students experience with their college 

advising.

Since teaching learning strategies can help students to 
improve their learning, the information provided to students 

by the individual profiles from SKILLS can help them to 

identify the strategies they most use and to learn to use 

the various strategies more effectively. As they learn to 

learn more effectively, they can improve their academic 

performance. Improved academic performance can increase the 

retention of those students whose continued enrollment is 

jeopardized by low GPAs. Increased retention rates benefit 

both the student and the institution.

The combination of quantitative and qualitative methods 

utilized in this study and the others using SKILLS is 

effective. The quantitative methods provide information not 

available through observation. From this data, one can 

discern logical lines of questioning from which to gain
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qualitative data. The qualitative data gained from 
students' voices brought the numbers to life. It created a 
picture of real people and their learning experiences. :

Finally, the interview process reinforced the idea, that i
students can make valuable contributions to the generation 
of knowledge. Their insights in this research was

invaluable in making meaning of the data. Further, the I
students benefitted from the process. Several of them

commented on how they appreciated the opportunity to talk I
about this kind of information ,which was something they had ;
seldom done before. One student indicated how it made him

feel "worthy." Another expressed her belief in :

"reciprocity" and how she was happy to do the interview to
Ibe able to give back to a program that had given her so 'J

much. Others echoed the sentiment by saying, "You've done 

enough for me." Still others remarked at the similarities i

between themselves and those in the group identified by j

SKILLS. Thus, the process was valuable in both what the , ,|

students gave and in what it gave them. i

Recommendations

Students
Since students can /benefit from increasing competence 

in various learning strategies (McKeachie, 1985, p. 159) and
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adjusting and flexibility are important in learning (Smith, 
1982, pp. 92-93), it is recommended that Advance By Choice 
students utilize the information from SKILLS to learn about 

their current learning strategy preferences. Further, they 

should utilize any available means to improve their 

competencies in the use of a variety of learning strategies 
to improve their abilities to adjust and be flexible in 
different learning circumstances. If there are workshops or 

classes about learning strategies available, students should 

attend the workshops and actively work at using the 
information.

Advance Bv Choice Staff

Since SKILLS can provide useful information about 

student learning, it is recommended that the Advance By 

Choice program institute regular use.of SKILLS as an 

assessment tool for students. This should include follow-up 

meetings with students to explain to them the results of 
their individual SKILLS. The individual results can then be 

used for the staff member and student to create a plan of 

activities that best meets the student's needs. A copy of 

the results form should be given to the student, and one 

should be kept in the student's file for future reference.
In order to competently explain SKILLS results to 

students, Advance By Choice staff will need training
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covering the five learning areas in SKILLS and the learning- 
strategies in each. The training should also include 
information on the resources available to students so that 
the educational plans that are formulated assure that 
students are using everything available to meet their needs. 
Staff should be directly involved in creating the training 

although not all would necessarily need to participate in 

the logistics planning.

The Advance By Choice staff should develop programming 
in learning strategies to help students improve their 

competence in various learning Strategies. It would be 

extremely valuable to include Adjusting strategies in the 

programming efforts since the means for all clusters were 

low in adjusting and since the cluster with the highest mean 

grade point average had the highest Adjusting score. This 

programming could be offered in workshops covering some of 

the concepts and providing an opportunity for students to 
explore the implications for their own lives. It could also 

be incorporated into existing ABC classes to- provide the 

long-term practice, the dialogical effort, and the place to 

process required for the integration of these concepts and 

behaviorsi The whole staff should be involved in this 
programming so that all are committed to commonly held 

goals. Knowles'(1980) andragogical process can be utilized



216
as a planning and implementation model (p. 59). Using this 

model will require the participation of the students being 

served. To assist staff in their efforts, it is,recommended 
that staff have access to the excellent resources available 
to assist in good instructional practices (McKeachie, 1994; 
Seaman & Fellenz, 1989). This may mean purchasing materials 
for the office's professional library^

Given the effectiveness of the student voices in this 
research in providing clear information related to their 

learning process, it is recommended that the Advance By 

Choice program initiate a Student Advisory Board to solicit 

input from students about how ABC programming can best meet 

their learning needs and support them in their progress 

through college. In this capacity, students could 

participate in the planning processes of ABC classes and 
workshops in keeping with Knowles' (1980) model. They could 

offer valuable suggestions for improving current programming 

and ideas for future programs. The approach of the Advance 

By Choice program closely fits that suggested by humanist 

adult learning philosophers (Elias & .Merriam, 1980, pp. 109- 
138). As such, it is critical to hear the student voices.

Adult Education
This study and the Bighorn (1997) study both revealed 

difference in learning strategy preferences between the
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highest and lowest achieving students as measured by GPA. 
There are implications for students and educators in these 
numbers. Can it be determined which learning strategies or 

set of inter-related strategies one could use for success in 
a post-secondary setting? If so, students could adjust 
their learning strategy use in academic settings to maximize 
their success. How could such learning be most effectively 
taught? It is recommended that educators conduct further 

research exploring this question.

It is recommended that several of the individual 

variables be explored more in-depth to determine if their 

impact is more significant than others. There were 
interesting distinctions articulated by the students during 

the interview process regarding Reward and Confidence, which 

are Metamotivation strategies. In the two groups scoring 

highest on these, there was a difference in the comments 

regarding each of the strategies. As with cognitive 

components of motivation, more research is needed on 

affective components (MdKeachie et al., 1985, p. 10).

The Use of Human Resources variable was related to 
learning strategies in the highest and lowest GPA groups in 

this study and the Bighorn (1997) study. Finally, the 

Adjusting, variable was noticeably low in all four clusters 

in this study. In several other studies, (Bighorn, 1997;
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Hayes, 1997; Kolody, 1997; Korinek, 1997; Lockwood, 1997), 
the majority of mean scores on Adjusting were below the 
midrange of 8. Could learners in non-academic situations 
benefit from modifying their use of these strategies? It is 
recommended that adult learning researchers explore this 

line of questioning. While case study research is a 
valuable tool for describing specific situations, it is 
recommended that broader based studies be conducted to test 

the general!zability of the.findings from these more 

specific situations. Knowledge from such studies could 

provide valuable insight into the process of learning and 

give educators additional tools with which to assist 

students in their learning efforts.

Summary

This study examined how learning strategies 

differentiate between groups of students. It was discovered 

that learning strategies are not particularly useful in 

grouping students based on demographic and educational 

variables with the exception of GPA and possibly physical 

disability. Thus, learning strategy preferences cross 

different population characteristics. It was also found 

that four distinct clusters of learners exist in the Advance 

By Choice population, and that 14 of the 15 learning 

strategies measured by SKILLS were significant in
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determining cluster membership. Interviews confirmed the 

data and added life to the findings by revealing student 
experiences in their own voices. Recommendations cover 

activities that will benefit students, the Advance By Choice 
program, and the field of Adult Education. It is this 
researcher's hope that the knowledge generated in this study 

will contribute to the growing knowledge base from which a 
whole new approach to learning based on learning strategies 

can evolve that will be of great benefit to all learners.
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APPENDIX A

ASSESSMENT GIVEN TO STUDENTS



TO ADVANCE BY CHOICE STUDENTS:

This is a  learning strategies assessm ent. P lease refer to the Directions and Answer 
Sheet for Skills for instructions. Based on this assessm ent, you will be given a  learning 
strategies profile that will indicate your score on various components of learning. All ABC 
students' scores will be compiled to determine specific groups of learners. Using this 
data, programs will be developed to improve learning abilities. In addition, the impact of 
several other variables on the use of learning strategies will be explored.

As well as  assisting to improve service to ABC students, the information will be compiled 
and written as  a  dissertation project. Your signature and Social Security or Student 
Identification Number indicates your willingness to participate in this project. Data used 
for the dissertation will be anonymous.

Your individual profile will be kept in your file in the ABC office.
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NAME______________________________________________________ AGE
(Please print)

* Under what criteria do you qualify for ABC?
____ First Generation
____ Income
____ Disability  Learning

___Physical
___Other

* Do you have children? ____ Yes ____ No

* At what age did you begin attending MSU?___________

* Is English your first language? ____ Yes ____ No

* What is your cumulative GPA?________

May we update this GPA at the end of the semester? ______Yes_____ No

* Is there any academic area that you feel is extremely difficult for you?________ _
Please circle those that apply.

Reading Writing Math Other
(Please list)

SIGNATURE SSN

4/19/96
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Real-Life Learning Situations

AUTO INSURANCE

Your insurance company has better rates on auto insurance and better customer service 
than any company you have ever found. However, they believe that informed drivers are good 
drivers and have just started giving tests about driving laws and practices to everyone who wants 
to renew their insurance policy with the company. How likely are you to use the following learn
ing strategies in preparing for the test?

BURIAL CUSTOMS

Funeral arrangements are being made for your best friend’s father. You want to attend the 
funeral services. Because your friend is of a distinctively different culture, you are afraid you 
will not know how to act and thus will offend your friend’s family. How likely are you to use the 
following strategies in learning what you need to know about this friend’s customs related to 
death and burial?

PUTTING A BIKE TOGETHER

You buy a bicycle from a discount store at a very reasonable price, but when you get it 
home and unpack it, you discover that it is not assembled. Directions are included. Nobody is 
willing to put it together for a price you can .afford, and the store will not take it back. You 
decide to try to put the bike together yourself. How likely are you to use the following strategies 
to learn how to put the bike together?

NATIONAL PARK

You have decided to visit a national park such as Yellowstone or Grand Canyon for a sum
mer vacation. Because of the size of the park, the crowds of people, and the park’s numerous 
attractions, you know that you will have to learn some things about the park before you go. How 
likely are you to use the following strategies to learn what you need to know in order to 
prepare for your trip?

CARE FOR A RELATIVE

A close relative who has no one to rely on except you becomes seriously ill and can no 
longer be taken care of at home. You need to find out about the care facilities available, but 
you also realize you must try to calm the fears of your relative. How likely are you to use the 
following strategies in learning how to find a good place for your relative to live and in learning 
how to help that person adjust to a new living style?

CHOLESTEROL LEVEL

.Y ou have recently visited the doctor and discovered that your cholesterol level is well above 
a healthy level. You have been advised to regulate this condition through diet. You are now left 
with the task of learning about proper nutrition and of changing your eating habits. Your next 
checkup is in six weeks. How likely are you to use the following strategies in learning what you 
need to do in order to change your eating habits?
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Directions and Answer Sheet for SKILLS

First: Read the six scenes dealing with real-life learning situations. Select four that make sense to you 
as situations that apply to you.

Second: After you have selected four scenes, turn to the pages for these scenes that describe various 
learning strategies that you might use in these situations. For each scene, select the 5 learning 
strategies that you would Definitely Use, 5 that you might Possibly Use, and 5 that you would Not 
Likely Use. Enter the number for each of these 5 items in the proper box below.
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Use ' '
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•Possibly ; V 
:'Use- •

. .. Possibly . 
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:.. Possibly 
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Not Likely • • 
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■ Use .
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AUTO INSURANCE

Your insurance company has better rates on auto insurance and better customer service than any 
company you have ever found. However, they believe that informed drivers are good drivers and have 
just started giving tests about driving laws and practices to everyone who wants to renew their insurance 
policy with the company. How likely are you to use the following learning strategies in preparing for 
the test?

Directions: Select the 5 strategies from the following list of 15 that you feel you would definitely use 
and place the number of these strategies on the lines in the Definitely Use box of the answer sheet. 
Select 5 other strategies that you might possibly use and place the number of these strategies in the 
Possibly Use box of the answer sheet. Select 5 other strategies that you would least likely use and place 
the number of these strategies on the lines in the Not Likely Use box of the answer sheet.

1. Starting the learning by looking at materials to 
determine what is most important to study

2. Making up your mind to study the testing infor
mation because you want to renew your policy

3. Asking your local insurance agent whether the 
company has prepared material to help people 
study for the test

4. Thinking about the advantages and disad
vantages of continuing with the insurance com
pany

5. Reminding yourself periodically that you do not 
want to have to change your insurance company

6. Checking out the correct practice with an expert 
if you disagree with answers suggested in study 
material

7. Stopping to ask yourself questions while study
ing to see if you are remembering specific infor
mation

8. Studying confidently for the test because you are 
sure you will pass if you do study

9. Developing visual images in your mind, such as 
picturing a page in the manual, to help you

. remember

10. Finding another person taking the test who can 
quiz you over the material

11. Making a list of the things you have trouble 
remembering in order to review them often 
before the test

12. Askingyourself whether there might be a better 
way of studying for the test

13. Thinking about past experiences you have had 
taking exams so you can avoid difficulties on this 
test

14. Deciding, to stop studying when you feel you are 
prepared for the exam

15. Thinking through the difference between things 
you learn that may help you pass the test and 
those that may actually improve your driving

C C c n i c r  f o r  A d u l t  L e a r n i n g  R e s e a r c h :
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BURIAL CUSTOMS

Funeral arrangements are being made for your best friend’s father. You want to attend the funeral 
services. Because your friend is of a distinctively different culture, you are afraid you will not know how 
to act and thus will offend your friend’s family. How likely are you to use the following strategies in 
learning what you need to know about this friend’s customs related to death and burial?

Directions: Select the 5 strategies from the following list of 15 that you feel you would definitely use 
and place the number of these strategies on.the lines in the Definitely Use box of the answer sheet. 
Select 5 other strategies that you might possibly use and place the number of these strategies in the 
Possibly Use box of the answer sheet. Select 5 other strategies that you would least likely use and place 
the number of these strategies on the lines in the Not Likely Use box of the answer sheet.

1. Thinking about what might interfere with your 
attempts to learn about the customs of other 
people

2. Resolving to study about your friend’s burial 
customs because you want to be of help

3. Calling those arranging the burial to see if they 
can offer some advice on appropriate cultural 
practices

4. Determining whether the funeral practices that 
you are familiar with are appropriate for your 
friend’s culture

5. Recognizing that you will need to learn about 
these funeral customs to bring comfort to your 
friend

6. Checking the behavior you decide is appropriate 
with a person knowledgeable about your friend’s 
culture

7. Reviewing your learning progress to see if your 
plans for learning are working

8. Feeling confident that you can learn enough in 
the next few days to understand your friend’s 
burial customs

9. Thinking through what you will do at the funeral 
so you will not fall into old habits

10. Asking other friends whether they have had any 
experience with burial customs in this or other 
cultures

11. Jotting down any unfamiliar names or customs 
so you can refer to them when paying your 
respects

12. Thinking of other ways you can pay your 
respects to your friend’s family

13. Recalling other things you know about the cus
toms of your friend’s family to see if what you 
are learning fits in

14. Revising your plan for learning if you feel you 
are not gaining insight into that culture’s burial 
customs

15. Testing out in your mind different practices to 
see if they are appropriate

C C c n i e r  f o r  A d u l i  l e a r n i n g  R e s e a r c h :
M o n ta n a  S t a te  U n iv . :  B o / c m a n ,  M T  5 9 7 1 7  (4 0 6 )  9 9 4 -5 7 9 5



234

PUTTING A BIKE TOGETHER

You buy a bicycle from a discount store at a very reasonable price, but when you get it home and 
unpack it, you discover that it is not assembled. Directions are included. Nobody is willing to put it 
together for a price you can afford, and the store will not take it back. You decide to try to put the bike 
together yourself. How likely are you to use the following strategies to learn how to put the bike 
together?

Directions: Select the 5 strategies from the following list of 15 that you feel you would definitely use 
and place the number of these strategies on the lines in the Definitely Use box of the answer sheet. 
Select 5 other strategies that you might possibly use and place the number of these strategies in the 
Possibly Use box of the answer sheet. Select 5 other strategies that you would least likely use and place 
the number of these strategies on the lines in the Not Likely Use box of the answer sheet.

1. Reflecting on whether you leant best by trial and 
error, by following directions, or by having 
someone tell you how to do it

2. Resolving to learn how to put the bike together 
rather than worrying whether you can leant to 
do so

3. Looking at a bike that is already put together so 
you can have a model to examine as you work

4. Looking at all the parts of the bike to see if you 
' will need to follow the directions closely

5. Reminding yourself of the money you are saving 
by putting the bike together

6. Phoning a mechanic or someone at the company 
that made the bike if the directions confuse you

7. Keeping the overall task in mind to prevent get
ting lost in details

8. Reassuring yourself occasionally that you can 
put the bike together

9. Remembering the tools you will need to get by 
mentally picturing the tasks to be done

10. Talkingwith a friend who has better mechanical 
skills than you for encouragement in putting the 
bike together

11. Sorting out the parts that fit together so you will 
not leave out any part

12. Imagining various ways the bike could be put 
together

13. Recalling similar experiences putting things 
together to remember what methods worked 
best for you

14. Taking a break if frustration interferes with 
figuring out how to put the bike together

15. Putting parts of the bike together to see if they 
work even if you are not sure, you are doing it ■ 
right
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NATIONAL PARK

You have decided to visit a national park such as Yellowstone or Grand Canyon for a summer 
vacation. Because of the size of the park, the crowds of people, and the park’s numerous attractions, 
you know that you will have to learn some things about the park before you go. How likely are you to 
use the following strategies to learn what you need to know in order to prepare for your trip?

Directions: Select the 5 strategies from the following list of 15 that you feel you would definitely use 
and place the number of these strategies on the lines in the Definitely Use box of the answer sheet. 
Select 5 other strategies that you might possibly use and place the number of these strategies in the 
Possibly Use box of the answer sheet. Select 5 other strategies that you would least likely use and place 
the number of these strategies on the lines in the Not Likely Use box of the answer sheet.

1. Taking a few minutes to think about how you 
best locate the materials you will need to plan 
this trip

2. Setting aside a specific amount of time to collect 
and review resource materials about the park

3. Gathering some resources such as books, maps, 
and names of people who have been there

4. Thinking about where you want to stay in order 
to check if there are accommodations available

5. Thinking about how nice it will be to tell stories 
about your trip when you return home

6. Analyzing carefully the materials about the park 
that you have collected by talking to others who 
have been there

7. Checking periodically to see if there are other 
things you would like to learn about the park

8. Reassuring yourself that you have been able to 
plan other trips successfully

9. Forming a mental image of what would be nice 
to have in the car as you travel

10. Identifying some people who have been to the 
park to see if you can learn anything from their 
experience

11. Starting a list of all the important questions you 
have about the trip so you will remember to deal 
with them

12. Thinking about various things to do each day of 
your trip in case crowds or conditions make you 
change plans

13. Recalling similar experiences you have had in 
the out-of-doors to decide what extra supplies 
you will take along

14. Deciding to stop planning when you think you 
know enough about the park to have a good trip

15. Drawing up a tentative schedule of events for 
your trip while realizing that changes may need 
to be made once you get there

tvCcnter for Aduh Learning Research:
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CARE FOR A RELATIVE

A close relative who has no one to rely on except you becomes seriously ill and can no longer be 
taken care of at home. You need to find out about the care facilities available, but you also realize you 
must try to calm the fears of your relative. How likely are you to use the following strategies in learn
ing how to find a good place for your relative to live and in learning how to help that person adjust to 
a new living style?

Directions: Select the 5 strategies from the following list of 15 that you feel you would definitely use 
and place the number of these strategies on the lines in the Deflnitefy,Use box of the answer sheet. 
Select 5 other strategies that you might possibly use and place the number of these strategies in the 
Possibfy Use box of the answer sheet. Select 5 other strategies that you would least likely use and place 
the number of these strategies on the lines in the Not Likely Use box of the answer sheet.

1. Taking time to decide just what you need to 
know in order to select a good care facility

2. Organizing your time so you can learn about al
ternatives and analyze the information

3. Calling the county courthouse to find out if there 
are any local agencies that provide help in locat
ing services that help people adjust to living in a 
health-care facility

4. Finding out whether your idea of a good care 
facility matches that of the relative

5. Deciding that it is worth the time it will take to 
visit all the facilities

6. Asking yourself if the information you received 
from each of the care facilities is honest or if it 
is slanted just to draw customers

7. Thinking about how your concern for your rela
tive might influence your learning

8. Feeling confident that you can find the best 
facility for your relative

9. Connecting the points you want to remember to 
a mental image of each care facility

10. Checking out your ideas of what a good health 
care facility is with people who have knowledge 
about these places

11. Using a list of important things to check at each 
care facility to gather complete information

12. Thinking about the various alternatives includ
ing the advantages of each facility

13. Recalling similar situations regarding care for 
the seriously ill that you have heard about from 
friends, professional contacts, the paper, or TV

14. Revising your plan for learning if you cannot 
find ways to calm your relative’s fears

15. Selecting the most appropriate facility for your 
relative realizing you may later need to change 
your decision
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CHOLESTEROL LEVEL

You have recently visited the doctor and discovered that your cholesterol level is well above a heal
thy level. You have been advised to regulate this condition through diet. You are now left with the task 
of learning about proper nutrition and of changing your eating habits. Your next checkup is in six 
weeks. How likely are you to use the following strategies in learning what you need to do in order to 
change your eating habits?

Directions: Select the 5 strategies from the following list of 15 that you feel you would definitely use 
and place the number of these strategies on the lines in the Definitely Use box of the answer sheet. 
Select 5 other strategies that you might possibly use and place the number of these strategies in the 
Possibly Use box of the answer sheet. Select 5 other strategies that you would least likely use. and place 
the number of these strategies on the lines in the Not Likely Use box of the answer sheet.

1. Making a plan that will help you Ieam enough 
about cholesterol and eating habits

2. Focussing on learning about good diet practices 
instead of just worrying

3. Getting a book that has recipes for a low 
cholesterol diet and information on cholesterol 
from your local book store

4. Checking for other ways of lowering your 
cholesterol besides changing your, diet

5. Reminding yourself how nice it would be to 
reduce your cholesterol significantly by your 
next visit to the doctor

6. Setting up an appointment with a dietitian to 
help you make sense of all the information you 
have been receiving and hearing about

7. Checking to see if what you are learning is ac
tually helping you solve your cholesterol 
problems

8. Reminding yourself you have been able to learn 
new health practices before

9. Organizing high cholesterol foods into certain 
categories to help remember what foods to avoid

10. Calling several friends who have had high 
cholesterol to discuss what lifestyle changes 
worked best for them

11. Placing a cholesterol information sheet on your 
refrigerator as a reminder to change your eating 
habits

12. Studying various eating habits so you can set 
priorities on which changes will have the most 
impact on lowering your cholesterol

13. Reflecting on previous experiences you have 
had with diets to know what techniques and at
titudes work for you

14. Revising your learning method if you find you 
are becoming confused

15. D eciding to im plem ent a specific low- 
cholesterol diet with the understanding that you 
will periodically check its effectiveness.
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Score Sheet for Skills

Directions: To compute your score on SKILLS, enter the values for each scene separately on the 
proper blank lines below. Enter 3 points for each item in the Definitely Would Use box, 2 for 
each item in the Might Possibly Use box, and I for each item in the Not Likely Use box. Tb 
find your general score in each area, add the scores across the page for each item number, and 
enter this value in the column marked Total.

I
I. +

2. +

3. +

4. ____  +

5. ____  +

6. ____ +

7. ___  +
8. ____ +

9. ___ +
10. +

11. +

12. +

13. +

14. +

15. +

Scene

2 3

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

4 Total Metacognition
... Planning (I)

+ = Monitoring (7)
+ =______________ Adjusting (14)

Total+ =
Metamotivation+ ___  = ___ Attention (2) ___

+ = Reward/Enj ov (5)

+  =S
Confidence (8) ___
Total ____

+ =
Memory

+ ____ =_____ . Organization (9)

+ — External (11) ___
Application (13) ___

+ = ___ Total ___
+ = Critical Thinking
aF = Assumptions (4)

Alternatives (12) ___
+ = Cond. Accept (15) ___
+ Total ___

+ Resource Management
Identify f3)
Critical Use f6)
Human (10) ___
Total ___
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Components of Self-Knowledge Inventory of Lifelong Learning Strategies
(SKILLS)

Metacognition
Definition: Knowing about and directing one’s own thinking and learning process.
Strategies: Planning-analyzing the best way for one’s self to proceed with a specific learning task.

Examples: follow own learning style, skim or overview, determine purpose or focus, plan 
Monitoring-assessing how one is proceeding through a learning project.
Examples: review plans, check if on task, compare to accepted standard or model 
Adjusting—directing and improving one’s learning processes.
Examples: evaluate seek feedback, change approach, decide when done

Metamotivation
Definition: Awrreness of and control over factors that energize and direct (motivate) our learning. 
Strategies: Attention-focusing on material to be learned.

Examples: set aside time for learning, resolve to learn, avoid distractions
Reward/Enjoyment—anticipating or recognizing the value to one’s self of learning specific 
material and having fun or satisfaction with the learning activity.
Examples: recognizing learning as relevant or useful, important or worthwhile, problems of not
knowing, imagine fun, good feeling, satisfaction, or pride
Confidence—believing that one can complete the learning task successfully.
Examples: feel confident or reassured, remind self of past success, get support from others

Memory
Definition: The storage, retention, and retrieval of knowledge.
Strategies: ■ Organization—structuring or processing information so that material will be better stored, 

retained, and retrieved.
Examples: image, elaborate or translate, chunk, pattern, summarize, or fit together, memory 
devices
External Aids-using external aids to reinforce memory.
Examples: write down or list, put or display, ask another to remind
Memory Application—using remembrances, mental images,or other memories to facilitate plan
ning or problem solving.
Examples: to avoid mistakes, to know what to expect, to select methods, to provide background 
information

Critical Thinking
Definition: A reflective thinking process utilizing higher order thinking skills in order to improve learning 
Strategies: Test Assumptions—recognize and evaluate in relation to learning situation; especially evaluating 

the specifics and the generalizability within a situation.
Examples: examine accuracy of assumptions, identify relationships, spot inconsistencies, critical
acceptance, questioning value sets, testing appropriateness
Generate Alternatives—hypothesize but ground options within a given situation.
Examples: brainstorm or envision future, hypothesize, rank order, identify other solutions 
Conditional Acceptance-reflective and tentative maintenance of principles.
Examples: question simplistic answers, monitor or evaluate results, predict consequences

Resource Management
Definition: The process of identification, evaluation, and use of resources relevant to the learning task. 
Strategies: Identification-knowing how to locate and use the best source of information.

Examples: modern information sources, print sources, people or models, professionals or agen
cies . . . . .
Critical Use—using appropriate rather than available resources while recognizing their limita
tions.
Examples: contact expert or outsider, check second source, observe or ask to check bias 
Human Resources—integrating others into the social and political processes of learning.
Examples: dialogue or discuss, check opinions, listen, get support from or network with others
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Location of Learning Strategies 
in SKILLS

Learning Strategy Item Numberh

Metacognition

Planning I

Monitoring 7

Adjusting 14

Metamotivation

Attention 2

Reward/Enjoyment 5

Confidence 8

Memory

Organization 9

External Aids ' 11

Memory Application 13

Critical Thinking

Test Assumptions 4

Generate Alternatives 12

Conditional Acceptance 15

Resource Management ’•

Identification of Resources 3

Critical Use of Resources 6

Use of Human Resources 10

(codes.scr)
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APPENDIX B 

INTERVIEW QUESTIONS
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Questions for Cluster I
1. In your best learning experience in the past year, 

academic or non-academic, what things did you do to 
learn?

2. In your worst learning experience in the pas.t year, 
academic or non-academic, what things did you do to 
learn?

3. The analysis of SKILLS suggests that in learning you 
may not rely on planning learning events by analyzing 
how you learn, deciding your learning styles or finding 
the focus or purpose of the learning. You may not feel 
a need to assess progress through the learning 
situation by reviewing plans and checking if you're on 
track and doing well enough, or by getting feedback and 
adjusting your process. Can you please comment on 
that?

4. The analysis of SKILLS suggests that in learning you 
rely very heavily on your belief that you can complete 
the learning task, that you feel confident or 
reassured, that you remind yourself of your success in 
the past and that you may count on support from others. 
Can you please comment on that?

5. The analysis of SKILLS suggests that in learning you 
may rely somewhat on organizing information by such 
strategies as chunking related information, finding 
patterns or translating information to yourself. You 
may also rely on memory strategies such as using 
external devices like schedules, lists and having other 
remind you of things. Can you comment on this please?

6. The analysis of SKILLS suggests that in learning you 
may rely somewhat on a critical thinking strategy of 
testing assumptions, which involves examining 
assumptions, identifying inconsistencies and 
relationships, and questioning value sets, that is, 
examining and assessing a situation. You may not be so 
concerned with brainstorming alternatives or 
identifying other solutions, questioning simplistic 
answers or predicting consequences. Can you please 
comment on that?
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7. The analysis of SKILLS suggests that in learning you 

may rely heavily on locating and using the best 
resources and sources of information. - You may not be 
so concerned with using the best resource as opposed to 
using an available resource. Also you may engage in 
learning processes without needing to involve other 
people to check opinions, get information or utilize 
for support networks. Can you comment on that please?

8. In an ideal academic setting, how would you choose to 
learn?

9. Anything else you'd like to say?
10. Record any comments people made in response to the 

interview after it was finished.
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Questions for Cluster 2
1. In your best learning experience in the past year,

academic or non-academic, what things did you do to 
learn? *

2. In your worst learning experience in the past year, 
academic or non-academic, what things did you do to 
learn?

3. This question deals with metacognitive strategies, i.e. 
awareness of how you learn. The analysis of SKILLS 
suggests that in learning you may rely somewhat on 
planning base on what works best for you and trying to 
see the purpose or focus of learning. Other strategies 
include monitoring your progress to make sure you're on 
the right track, reviewing plans and seeing if you're 
doing well enough, evaluating or seeking feedback or 
changing your approach. These you may not use as 
heavily. Can you comment on this please?

4. This question deals with metamotivation strategies.
The analysis of SKILLS examines feelings of reward and 
enjoyment , enjoyment and confidence. This would 
include seeing learning as fun, relevant or useful, or 
providing good feelings, satisfaction or pride. It 
also includes feeling confident or reassured, reminding 
one's self of past success and getting support from 
others. These are strategies you may not use as 
heavily as others. Can you comment on this please?

5. This question deals with memory strategies. The 
analysis of SKILLS suggests that in learning you may 
rely somewhat on using external devices like schedules, 
lists or having others remind you of things. Such 
strategies as organizing information, using mental 
images or memories to plan or problem solve are 
strategies you may not use so heavily. Can you comment 
on this please?

6. This question deals with critical thinking strategies. 
The analysis of SKILLS suggests that in learning you 
may rely heavily on critical thinking such as testing 
assumptions, identifying inconsistencies and 
relationships and question value sets, that is 
examining and assessing a situation. You may rely 
somewhat on questioning and evaluating a learning 
situation and predicting consequences. You may not
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rely as heavily on identifying potential solutions or 
generating alternatives or brainstorming ideas. Can 
you comment on this please?

7. This question deals with managing resources strategies. 
The analysis of SKILLS suggest that in learning you may 
rely heavily on locating and using the best resources 
and sources of help or information. You may also count 
heavily on using the best resource available rather 
than just the available resources, i.e. check sources, 
contact experts, etc. You may also count on other 
people to check opinions, get information from or 
utilize for support networks. Can you comment on this 
please?

8. In an ideal academic setting, how would you choose to 
learn?

9. Anything else you'd like to say?
10. Record any comments people made in response to the 

interview after it was finished.
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1. In your best learning experience in the past year, what 
things did you do to learn?

2. In your worst learning experience in the past year, 
academic or non-academic, what things did you do to 
learn?

3. This question deals with metacognition strategies, that 
is knowing how you learn. The analysis of SKILLS 
suggests that in learning you may rely heavily on 
planning based on what works best for you and trying to 
see the purpose or focus of the learning. Other 
strategies include monitoring your progress to make 
sure you're on the right track, reviewing plans and 
seeing if you're doing well enough, evaluating or 
seeking feedback or changing your approach. These you 
may not use as heavily. Can you comment on this 
please?

4. This question deals with metamotivation strategies.
The analysis of SKILLS examines feelings of reward and 
enjoyment , enjoyment and confidence. This would 
include seeing learning as fun, relevant or useful, or 
providing good feelings, satisfaction or pride. It 
also includes feeling confident or reassured, reminding 
one's self of past success and getting support from 
others. These are strategies you may not use as 
heavily as others. Can you comment on this please?

5. This question deals with memory strategies. The 
analysis of SKILLS suggests that in learning you may 
rely heavily on using organizing information, such as 
chunking related information, finding patterns or 
translating information to yourself. Other strategies 
include use of external devices like schedules, lists 
or having others remind you of things and using mental 
images or memories to plan or problem solve. These 
strategies are ones you may not use so heavily. Can 
you comment on this please?

6. This question deals with critical thinking strategies. 
The analysis of SKILLS suggests that in learning you 
may rely heavily on critical thinking such as testing 
assumptions, identifying inconsistencies and 
relationships and question value sets, that is 
examining and assessing a situation. You may not rely

Questions for Cluster 3
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as heavily on identifying potential solutions or 
generating alternatives, brainstorming ideas, or 
questioning and evaluating a learning situation and 
predicting consequences. Can you comment on this 
please?

7. This question deals with managing resources strategies. 
The analysis of SKILLS suggest that in learning you may 
rely heavily on locating and using the best resources 
and sources of help or information. You may also rely 
somewhat on other people to check opinions, get 
information from or utilize for support networks. 
Strategies you may not count so heavily on may include 
using the best resource available rather than just the 
available resources, i.e. check sources, contact 
experts, etc. ■ Can you comment on this please?

8. In an ideal academic setting, how would you choose to 
learn?

9. Anything else you'd like to say?
10. Record any comments people made in response to the 

interview after it was finished.
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Questions for Cluster 4
1. In your best learning experience in the past year, 

academic or non-academic, what things did you do to
 ̂learn?

2. In your worst learning experience in the past year, 
academic or non-academic,. what things did you do to 
learn?

3. The analysis of SKILLS suggested that you rely on 
memory strategies such as using external devises like 
schedules, lists, and having others remind you of 
things, and also that you may use mental images to 
remember and use memories you have to plan or problem 
solve., A memory strategy you may not use so much is 
organization of information, such as chunking related 
information, finding patterns or translating 
information to yourself. Can you comment on this 
please?

4. The analysis of SKILLS suggested that you may rely 
somewhat on planning based on what works best for you 
and trying to see the purpose or focus of the learning. 
You may also monitor your progress by making sure
you're on the right track, reviewing plans and seeing 
if you're doing well enough (meeting standards). Can 
you comment on this please?

5. The analysis of SKILLS suggested that you may not rely 
on feelings of confidence - support from yourself and 
others - and reminding yourself of past successes. '■
Also you may not rely on perceiving learning as 
relevant, useful or fun in your learning process, nor 
count on pride or satisfaction as a major motivator.
Can you comment on this please?

6. The analysis suggests that you may rely heavily on , 
critical thinking strategies such as examining 
assumptions, identifying inconsistencies and 
relationships and questioning value sets, that is, 
examining and assessing a situation. You may rely 
somewhat on questioning and evaluating a learning 
situation and predicting consequences. It also 
suggests that you may not count on identifying 
potential other solutions or generating alternatives or 
brainstorming ideas. Can you comment on this please?
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7. The analysis of SKILLS suggests that you count heavily 

on locating and using the best resources and sources of 
help or information. You may not count on using a 
better resource as opposed to an available resource.
It also suggests that you may not count on other people 
to check opinions, get information, from or utilize for 
support networks. Can you comment on this please?

8. In an ideal academic setting, how would you choose to 
learn?.

9. Anything else you'd like to say?
10. Record any comments people made in response to the 

interview after it was finished.
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