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ABSTRACT: This research explores the
relationship between affective variables and
mathematics achievement among high-risk stu-
dents enrolled in a sequence of developmen-
tal mathematics courses that included the use
of a variety of instructional methods. It would
appear that time taken from traditional instruc-

tion in college algebra and devoted to activi-

ties designed to encourage persistence and
problem solving skills, enhance spatial visual-
ization, promote collaborative learning, and
reduce academic anxiety was time well spent.
During the past three decades, teachers
and researchers have been exploring factors
related to achievement in mathematics.
Among the affective variables identified in the
literature are students’ academic self-concepts,
attitudes toward success in mathematics, con-
fidence in their ability to learn mathematics,
mathematics anxiety, test anxiety, perceptions
of the usefulness of mathematics, motivation,
self-esteem, and locus of control (Aiken,
1970a, 1970b, 1976; Austin-Martin, Waddell,
& Kincaid, 1980; Bassarear, 1991; Dew, Galassi,
& Galassi, 1984; Duranczyk, 1997; Dwinell &
Higbee, 1991; Fennema & Sherman, 1976;
House, 1995; Llabre & Suarez, 1985; Resnick,
Viehe, & Segal, 1982; Siegel, Galassi, & Ware,
1985; Tobias, 1978). Researchers have also
been examining relationships between cogni-
tive factors such as preferred learning styles,
visual and spatial ability, the use of specific
cognitive strategies and critical thinking skills,
and performance in mathematics (Bishop,
1989; Clements & Del Campo, 1989; Fennema
& Sherman, 1977; Fulkerson, Galassi, &
Galassi, 1984; Tartre, 1990) as well as relation-
ships among affective variables (Gourgey,
1984; Higbee & Dwinell, 1996). Several au-
thors have addressed the specific needs of de-
velopmental college mathematics students
over the past decade (Berenson, Best, Stiff, &
Waskik, 1990; Glover, 1996; Goolsby, Dwinell,
Higbee, & Bretscher, 1988; Newman &
Matthews, 1994; Thomas & Higbee, 1996b).
Educators have begun to research tech-
niques to reduce or eliminate the impact of
cognitive and noncognitive barriers to learn-

ing mathematics (Davidson, 1985; Davidson
& Kroll, 1991; Higbee 1989; Webb, 1991).
Collaborative learning and verbalization dur-
ing the problem solving process are two class-
room strategies that appear to have proven
successful in assisting college students in over-
coming negative attitudes toward learning
mathematics. Dees (1991), who studied
whether instructor intervention could pro-
mote cooperative learning among students in
a developmental algebra and geometry course,
found significant differences in favor of coop-
erative learning in two outcome variables: solv-
ing word problems and writing proofs.
Shaughnessy (1977) had reported much ear-
lier that students participating in an activity-
based introductory college probability course
in which students worked in small groups were
more successful in overcoming reliance on
representativeness and availability than stu-
dents in a lecture-based course. Students who
engaged in group activities developed skill in
making predictions through the use of prob-
ability theory rather than heuristics.

Artzt and Newman (1990) have suggested
that the National Council of Teachers of Math-
ematics (NCTM) 1989 edition of Curriculum
and Evaluation Standards for School Mathematics
supports the use of cooperative learning. The
standards state, “Small groups provided a fo-
rum in which students ask questions, discuss
ideas, make mistakes, learn to listen to others’
ideas, offer constructive criticism, and summa-
rize their discoveries in writing” (NCTM, 1989,
p-79). Artzt and Newman (1990) add, “Group
assignments enable learners to work together,
helping each other integrate new knowledge
with prior knowledge and discover their own
meanings as they explore, discuss, explain,
relate, and question new ideas and problems
that arise in the group” (p. 448).

Increasingly, the shift in the literature on
mathematics achievement appears to be from
learner characteristics to a more integrated
approach, with a greater emphasis on the role
of the teacher and course content and struc-
ture and how these factors are related to learn-
ing (Ahmed, Barks, & Dolega, 1996; Campbell,
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Schlumberger, & Pate, 1997; Dooley &
Sundeen, 1997; Perdew, Preston-Sabin, &
Hodge, 1995; Taylor; 1991: Warner, 1997,
Weinstein, 1995; Wilkinson, 1997; Williams,
1995; Williams & Hensley, 1997). Research-
ers have explored the use of different kinds of
tests (e.g., multiple choice versus “work-the-
problem,” Glover, 1995), varying grading sys-
tems (Mollise & Matthews, 1996), placing a
greater emphasis on the application and use-
fulness of mathematics (Wilkinson, 1996), and
collaborative learning (Thomas & Higbee,
1996a) when teaching developmental math-
ematics students. Research results indicate
that educators must explore a wide range of
variables when seeking to identify obstacles to
mathematics achievement and then imple-
ment a variety of teaching strategies to assist
in alleviating barriers to success.

Statement of the Problem

The purpose of this research was to ex-
plore the relationship between noncognitive
variables and academic achievement among
students enrolled in a 2-quarter developmen-
tal mathematics sequence for particularly high-
risk students. In this pilot program a variety of
instructional methods were incorporated into
the course content to address both cognitive
and affective barriers to learning math.

Academic Assistance (ACA) Math 96 and
97 at The University of Georgia, a predomi-
nantly residential public research university,
comprise a 2-quarter developmental college
algebra course taught using the same textand
content as a 1- quarter course, Math 98, but at
a slower pace for students whose placement
test scores indicated the need for a review of
basic mathematical skills. Upon completion
of this sequence, students are prepared to be
successful in core curriculum courses in math-
ematics and statistics.

One day per week a counselor team
taught with the math instructor and intro-
duced special activities including relaxation
exercises and metacognitive strategies
(Higbee, 1980, 1989) as well as solving word
problems in collaborative groups, competing
as teams to complete problems sets, solving
logic problems, and completing activities to
enhance visual and spatial skills all of which
were collected from a variety of resources
(McKim, 1980; Phillips, Lappan, Winter, &
Fitzgerald, 1986; Post & Eads, 1982; Winter,
Lappan, Phillips, & Fitzgerald, 1986; Wylie,
1957). Among students’ favorite activities were
sharing clues as a class to solve a “Murder Mys-
tery” (Johnson & Johnson, 1975), interacting
nonverbally to piece together a set of five card-
board “Broken Squares” (Johnson & Johnson,
1975), playing a logical strategy game for two
called “Five in a Row” (Seymour & Beardslee,
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1988), working in small groups to complete
problem sets like “Baker’s Dozen” (Dell Math
Puzzles and Logic Problems, 1993) and “Number
Decathalon” (Dell Math Puzzles and Logic Prob-
lems, 1994), and working in pairs to solve vi-
sual and spatial exercises like “Folding Rect-
angles” (Seymour & Beardslee, 1988) and
manipulate tangrams to match visual patterns.
Students were also required to attend the Aca-
demic Assistance mathematics laboratory
weekly to take computer tests that paralleled
those used in the core curriculum college al-
gebra course.

Method

Sample

The sample consisted of 23 college fresh-
men placed in the ACA 96 and 97 math se-
quence based on their performance on the
mathematics portion of the Scholastic Apti-
tude Test (SAT) and the institution’s math
placement exam, which was developed by the

Students who do not
exhibit test anxiety in
other subjects, do
experience emotional
symptoms of anxiety when
taking tests in a
mathematics classroom.

Mathematics Department. Mean SAT scores
for students in the sample were 384 on the
math and 422 on the verbal. The mean high
school grade point average (HSGPA) was 2.70.
It should be noted that freshmen considered
at greatest risk, even among developmental
education students at this institution, may be
relatively well prepared compared to develop-
mental mathematics students at other colleges
and universities.

Instrumentation

The developmental math professor and
counselor administered the following instru-
ments to students enrolled in ACA 96 and 97
math. Unless indicated to the contrary, the
instruments were administered during the first
2 weeks of the 2-quarter course sequence.

1. Student Developmental Task and Lifestyle
Inventory (SDTLI; Winston, Miller, &
Prince, 1987): This instrument included
two tasks and three scales. The “Purpose”
task consisted of “Educational Involve-
ment,” “Career Planning,” “Life Plan-
ning,” “Life Management,” and “Cultural
Participation” subtasks. The “Managing

Interpersonal Relationships” task in-
cluded “Tolerance,” “Peer Relation-
ships,” and “Emotional Autonomy”
subtasks. The “Salubrious Lifestyle” scale
reported behaviors consistent with a
healthy lifestyle and concern for wellness
issues. The “Academic Autonomy” task
indicated students’
capacity to deal with ambiguity and
to monitor and control their be-
havior in ways that allow them to
attain personal goals and fulfill re-
sponsibilities. High scorers devise
and execute effective study plans
and schedules; perform aca-
demically at levels with which they
are satisfied and are consistent
with their abilities; are self-disci-
plined; and require minimal
amounts of direction from others.
While they are independent learn-
ers, they are also willing to seek
academic help when needed.
(Winston & Miller, 1987, p. 10)
The “Intimacy” scale of the SDTLI
was not used. The SDTLI was admin-
istered at the end of the second quar-
ter of the two course sequence.

. “‘Fennema-Sherman Mathematics Atti-

tudes Scales” (Fennema & Sherman,
1976): Five of the nine scales were ad-
ministered. The “Attitude Toward Suc-
cess in Mathematics” scale was developed
to measure the extent to which students
anticipated positive or negative conse-
quences resulting from success in math-
ematics and attributions of success or fail-
ure. The “Confidence in Learning Math-
ematics” scale, administered at the begin-
ning of the first quarter of the sequence
and again at end of the second quarter,
indicated confidence in one’s ability to
learn mathematics and be successful.
The “Mathematics Anxiety” scale ad-
dressed feelings of nervousness and anxi-
ety and related physical symptoms. The
“Effectance Motivation” scale was de-
signed to measure a dimension that
ranges from lack of involvement to ac-
tive participation and seeking a chal-
lenge. The “Mathematics Usefulness”
scale measured students’ perceptions of
the current and future usefulness of math
in their lives.

. Test Attitude Inventory (Spielberger, 1977):

This was a measure of general test anxi-
ety. When this instrument was adminis-
tered, it was not specified that the stu-
dents were to answer regarding how they
felt about mathematics tests.

. Adaptation of Suinn Test Anxiety Behavior

Scale (Rathus & Fichner-Rathus, 1994, pp.







