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ABSTRACT

HIGH SCHOOL STUDENTS’ ATTITUDES AND BELIEFS REGARDING
STATISTICS IN A SERVICE-LEARNING-BASED
STATISTICS COURSE
by

Jennifer Leong

Despite agreement among researchers about the powerful influence of attitudes
and beliefs on the development of students’ mathematical knowledge base (Leder,
Pehkonen, & Torner, 2002), relatively little is known about these constructs in statistics
education. This study investigated the relationship between mathematics-and statistics-
related attitudes and beliefs of 11 high school students in an introductory statistics course
designed around a 13-week long service-learning project. Service-learning is a
pedagogical approach that situates academic learning in the context of community
service.

The study utilized qualitative, teacher-researcher (Cochran-Smith & Lytle, 1993)
methodology from an interpretivist perspective. The three primary modes of data
collection were journals, narratives, and an open-ended survey (Survey of Mathematical
and Statistical Affect). Observations and reflections were also recorded regularly in a
researcher journal. Inquiry adhered to guidelines for trustworthiness and rigor as outlined
by Lincoln and Guba (1985). Item, pattern, and structural levels of analysis were
employed (LeCompte and Schensul, 1999b). Investigation into attitudes and beliefs was

framed in accordance with Op t’ Eynde, De Corte, and Verschaffel’s (2002)



conceptualization of the mathematics-related belief system and McLeod’s (1992)
framework of the affective domain in mathematics education.

Results indicate that participants’ attitudes toward mathematics and statistics
tended to converge while participants’ beliefs regarding mathematics and statistics tended
to diverge. Participants like mathematics and statistics that involve real-life scenarios.
Participants also like mathematics and statistics that do not require complex mathematical
tasks. Participants’ beliefs regarding statistics were generally more positive than beliefs
regarding mathematics. Participants reported greater confidence doing statistics than
mathematics and contribute this confidence, in part, to service-learning. Participants also
experienced a heightened sense of social awareness and social responsibility through the
service-learning project. These results provide evidence that service-learning can be
utilized to solidify positive attitudes and beliefs regarding statistics among high school

students, in spite of potentially less positive ones toward mathematics.
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CHAPTER 1
INTRODUCTION

The basis of this study is a problem that is derived from multiple fields -
mathematics education, statistics education, and service-learning. Therefore, to establish
the background and rationale of the study, I begin by introducing pertinent concepts and
research in these three areas. A brief overview of mathematics education reform in recent
years is provided with a focus on the elements relevant to this study, namely, components
pertaining to attitudes, beliefs, and statistics education. Then, the concept of service-
learning is introduced and a definition is provided. Next, the purpose statement and the
research questions are stated, followed by an explanation of the conceptual framework of
the study and additional operational definitions. The chapter closes with a summary of
this introduction.

Background and Rationale

Mathematics Education Research and Reform

For years, U.S. students have fared poorly in mathematics compared to their
international counterparts. In response, there have been ongoing efforts over the past two
decades by educators, researchers, and policy makers to significantly reform mathematics
education in the U.S. However, reports such as the National Assessment of Educational
Progress (Perie, Grigg, & Dion, 2005), the Trends in International Mathematics and

Science Study (Mullis, Martin, & Gonzales, 2004), and the Program for International



Student Assessment (Lemke & Gonzales, 2006) confirm students’ continued
inadequacies. In the year 2000, The National Council of Teachers of Mathematics
(NCTM) published the Principles and Standards for School Mathematics, a revision and
compilation of three previous publications, the Curriculum and Evaluation Standards for
School Mathematics in 1989, the Professional Teaching Standards for School
Mathematics in 1991, and the Assessment Standards for School Mathematics in 1995.
The Principles and Standards for School Mathematics is a national curriculum that
delineates characteristics of classroom experiences from pre-kindergarten through 12"
grade in accordance with a standards-based mathematics reform agenda. It outlines six
guiding principals (equity, curriculum, teaching, learning, assessment, and technology),
six content standards (number and operations, algebra, geometry, measurement, data
analysis and probability, problem solving), and four process standards (reasoning and
proof, communications, connections, and representations).

The Principles describe particular features of high-quality mathematics education.

The Standards describe the mathematical content and processes that students

should learn. Together, the Principles and Standards constitute a vision to guide

educators as they strive for the continual improvement of mathematics education

in classrooms, schools, and educational systems. (NCTM, 2000, p. 11)

One goal of mathematics education reform is to improve students’ disposition
toward mathematics because research has clearly established that affective factors, as
well as cognitive ones, play a key factor in the development of a student’s mathematical
knowledge base (Gomez-Chacén, 2000; Leder & Forgasz, 2002; Leder, Pehkonen, &
Torner, 2002; McLeod, 1988, 1992; Op t” Eynde, De Corte, & Verschaffel, 2002;

Schweinle, Turner, & Meyer, 2002). Mathematics-related attitudes and beliefs have been

found to become increasingly less positive during secondary school (Ma, 2003; Wilkins



& Ma, 2003). Students typically believe mathematics to be a solitary, isolating activity
involving mostly memorization and loosely connected rules and procedures (Mtetwa &
Garafalo, 1989; Schoenfeld, 1992). The pervasiveness of these beliefs is problematic
because they are consistent with a view of mathematics as a static, unimaginative subject
and, therefore, negatively influence students’ disposition toward mathematics (NCTM,
1989).

Another component of the mathematics education reform agenda is a modification
in the curriculum to include a greater emphasis on statistics education. It calls for the
integration of statistics concepts throughout the curriculum from pre-kindergarten
through high school. Thus, by the end of high school, students should have a
comprehensive understanding of introductory data analysis and probability concepts
(NCTM, 2000). Prior to this curriculum modification, it was not unusual for a student’s
first course in statistics to occur in college. With increased frequency in the appearance of
stand-alone, high school statistics courses, comes an opportunity to establish positive
attitudes and beliefs regarding statistics among high school students, despite potentially
less positive attitudes and beliefs regarding mathematics in general.

Before proceeding, an important clarification should be made. In the discussion
that follows, it may appear that statistics education and mathematics education are treated
as separate disciplines, but certainly, they are not mutually exclusive. To explain, Torner
(2002) proposes a tri-level hierarchical belief structure. At the broadest level are “global
beliefs” that include general beliefs like “beliefs on the teaching or learning of
mathematics, on the nature of mathematics, and on the origin and development of

mathematical knowledge” (p. 86). Narrowing the scope, Torner refers to “domain-



specific beliefs” which refer to beliefs associated with different mathematical domains
like geometry, statistics, and calculus. At the most specific level, Torner defines “subject-
matter beliefs” which refer to more concrete “beliefs objects” (p. 78) like mathematical
facts (e.g. the Pythagorean theorem, rules of differentiation, concept of slope, etc.).
Therefore, attitudes and beliefs can be examined on a global level (regarding
mathematics) and on a domain-specific-level (regarding statistics).

The belief system as it pertains to mathematics has been researched fairly
extensively, whereas the belief system as it pertains to statistics remains relatively
unexplored. It is undisputed that attitudes and beliefs associated with these two fields are
interrelated in some way. However, the extent to which mathematics-related attitudes and
beliefs parallel statistics-related attitudes and beliefs has yet to be established. Therefore,
inquiry into statistics-related attitudes and beliefs should also involve inquiry into
mathematics-related attitudes and beliefs. One of the goals of this study was to shed light
on the relationship between mathematics-related and statistics-related attitudes and
beliefs.

Though a larger body of research is needed, initial studies suggest that attitudes
and beliefs regarding statistics are a function of at least three sources: previous
experiences with statistics, beliefs regarding the nature of statistics (e.g. statistics
involves making graphs and finding percentages), and attitudes and beliefs about
mathematics that have simply been transferred to statistics (Gal, Ginsburg, & Schau,
1997). Initial studies also suggest that affective factors influence teaching and learning
processes, students’ statistics-related behaviors beyond the classroom, and students’

decision to pursue statistics in the future (Gal, Ginsburg, & Schau, 1997).



It is vital for teachers to monitor students’ affective responses because teachers
can develop and change students’ beliefs about learning by the way they establish social
norms in the classroom and in their selection and implementation of tasks (Lester, 2002).
If teachers hold high expectations and choose challenging activities that promote
investigation and demonstrate a clear relationship to everyday life, teachers can positively
impact students’ beliefs and attitudes toward mathematics and statistics (Middleton &
Spanias, 1999; Wilkins & Ma, 2003). The data driven nature of statistics lends itself to
real world investigations. Teaching statistics using projects based on real world data
gives contextual meaning to statistical tasks (Cobb, 1993; Fillebrown, 1994; Vaughan,
2003). One way to teach statistics utilizing data that is clearly anchored in the real world
is through service-learning.

Service Learning

Service-learning is “a method in which students learn experientially and actively
through participation in meaningful service that meets actual community needs and is
linked to the academic curriculum” (Cumbo & Vadeboncoeur, 1999, p. 85). Service-
learning can take on a variety of forms but contains two essential components (Strage,
2000). First, the focus must be on reciprocity between those providing the service and
those receiving the service. That is, high quality service is exchanged for high quality
learning opportunities. Secondly, there must be some form of structured reflection
incorporated in the service-learning experience, helping the learner to construct meaning
throughout the learning process.

A significant body of research has established that service-learning can have a

powerful impact on personal and social outcomes like sense of self-identity, sense of



social responsibility, confidence in relationship building and citizenship skills, and
perceived self-efficacy (Eyler, Giles, & Grey, 1999; Giles & Eyler, 1998, McKenna &
Rizzo, 1999; Moore & Sandholtz, 1999; Scales, Blyth, Berkas, & Kielsmeier, 2000). The
current research agenda in the field of service-learning calls for more studies pertaining
to academic outcomes associated with service-learning (Kraft & Krug, 1994; Steinke &
Buresh, 2002). One of the reasons why this kind of research has been slow to develop is
because it is difficult to “identify and measure appropriate learning outcomes that
service-learning may be uniquely designed to affect” (Giles & Eyler, 1998, p. 67).

One way to address this problem is to design research that identifies domain-
specific personal and social outcomes associated with service-learning that are also good
predictors of achievement within that domain. For example, statistics self-efficacy is a
good predictor of statistics achievement provided both statistics self-efficacy and
achievement are measured on a task-specific basis (Finney & Schraw, 2003). However,
there is insufficient research about the influence of service-learning on statistics-related
attitudes and beliefs. Studies like this one that shed light on this relationship are needed
so that future research attempting to connect service-learning and statistics achievement
may have a foundation upon which to build.

The body of literature pertaining to service-learning-based statistics is largely
underdeveloped, particularly with regard to scholarly research and to studies involving
high school students. However, initial reports indicate that service-learning can positively
influence statistics students’ levels of motivation (Anderson & Sunger, 1999; Root &
Thorme, 2001; Thorme & Root, 2002; Truran & Arnold, 2002), perceived usefulness of

statistics (Cushner, 2003; Duke, 1999; Evangelopoulos, Sidorova, & Riolli, 2003), and



attitudes toward statistics (Cushner, 2003; Evangelopoulos, Sidorova, & Riolli, 2003).
While these reports are promising, there is still much work to be done towards
establishing anticipated outcomes — personal, social, and academic — associated with
service-learning-based statistics. Through this study, I attempt to make a contribution
toward closing this gap in the literature by investigating attitudes and beliefs toward
statistics in a service-learning-based, high school statistics course, taking special care to
ground the study in scholarly literature and theory and to employ rigorous research
methods.

Purpose Statement and Research Questions

There were two main purposes of this study. The first purpose was to examine the
relationship between high school students’ attitudes and beliefs regarding mathematics
and those regarding statistics. The second purpose was to investigate high school
students’ perceptions of the influence of service-learning on the development of their
own attitudes and beliefs regarding statistics.

Using qualitative action research methodology, I investigated the attitudes and
beliefs regarding mathematics and statistics of 11 high school students in a service-
learning-based introductory statistics course, of which I was the teacher. Research was
approached from the perspective of an interpretivist paradigm. The research questions for
this study were as follows:

1. What are high school students’ attitudes and beliefs regarding mathematics and

statistics, respectively? In particular, what were students’ general beliefs about the

nature and utilization of mathematics and statistics, beliefs about what it means to



do mathematics and statistics, and beliefs about confidence to do mathematics

and statistics?

2. To what extent do high school students’ mathematics-related attitudes and

beliefs parallel their statistics-related attitudes and beliefs?

3. What are high school students’ perceptions of the role of service-learning in

influencing their confidence to do statistics? What are students’ attitudes toward

service-learning? What other service-learning outcomes do students report?
Next, I explain the conceptual framework that supported the study as well as key
definitions.

Conceptual Frame and Operational Definitions

Despite the progress in research pertaining to the mathematics belief system, it
has tended to lack conceptual clarity. Op t” Eynde, De Corte, and Verschaffel (2002),
conducted a comprehensive examination of literature pertaining to the mathematics-
related belief system. The review began with 119 articles published from 1984 to 2000
and was narrowed down to 50 articles that focused on student beliefs about mathematics
and/or presented a model for examining these beliefs. Through this analysis, they
produced a concrete definition of students’ mathematics-related beliefs and subsequently,
a theoretical model of students’ mathematics-related beliefs that integrates the work of
leading researchers.

The lack of consistency in defining mathematics-related beliefs is problematic in
the research (T6rner, 2002). McLeod and McLeod (2002) conclude that no single
definition of the term “belief” is correct and that different audiences have different needs

that require informal or more formal definitions. For a scholarly audience, a more formal



definition in required. Op t’ Eynde, De Corte, and Verschaffel (2002) completed the
challenging task of synthesizing a broad body of literature to determine such a definition.
They identify three key dimensions of mathematics-related beliefs -beliefs about
mathematics education, beliefs about the self, and beliefs about the classroom context
(because beliefs are fundamentally social). Thus, the formal and concrete definition of
mathematics-related beliefs that unfolded is as follows:

Students’ mathematics-related beliefs are the implicitly or explicitly held

subjective conceptions students hold to be true about mathematics education,

about themselves as mathematicians, and about the mathematics class context.

These beliefs determine in close interaction with each other and with students’

prior knowledge their mathematical learning and problem solving in class.

(Op t” Eynde, De Corte, & Verschaffel, 2002, p. 27)
The theoretical model of the mathematics-related belief system follows directly from this
concrete definition and integrates the work of primarily four leading researchers, Robert
Underhill, Douglas McLeod, Peter Kloosterman, and Erkki Pehkonen. The model
consists of the same three main belief categories but with subcategories for each one.
Beliefs about mathematics education consist of three subcategories - beliefs about
mathematics as a subject, beliefs about mathematical learning and problem solving, and
beliefs about mathematics teaching in general. Beliefs about the self consist of four
subcategories - self-efficacy beliefs, control beliefs, task-value beliefs, and goal-
orientation beliefs. Beliefs about the social context consist of two subcategories - beliefs
about social norms in students’ own class regarding the role and functioning of both the

teacher and students, and beliefs about the socio-mathematical norms in students’ own

class.
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Historically, mathematics education research has tended to approach the study

of beliefs from a cognitive perspective (Goldin, 2002). However, more recent research
has recognized mathematical beliefs as having both affective and cognitive components
(see Gomez-Chacén, 2000; Higbee & Thomas, 1999; Hsiu-Zu Ho et al., 2000; Leder &
Forgasz, 2002; Pietsch, Walker, & Chapman, 2003). For example, McLeod (1992)
positions beliefs within a framework of the affective domain in mathematics education.
Beliefs represent one component of the framework. Attitudes and emotions are the other
two components. Attitudes are defined as “positive and negative feelings of moderate
intensity and reasonable stability” (McLeod, 1992, p. 581). Attitudes include feelings like
curiosity, boredom, like, or dislike. Emotions refer to the affective responses that change
rapidly, like joy or frustration in solving mathematical problems.

McLeod’s framework represents a continuum of dimensions within the affective
domain. Malmivouri (2001) explains how McLeod’s conceptualization of beliefs,
attitudes, and emotions is:

...a list of various affective factors in order of increasing affective involvement,

decreasing cognitive involvement, increasing intensity, and decreasing stability.

Accordingly, mathematical beliefs are classified as pupils’ affectively intertwined

constructs or responses having the largest amount of cognitive involvement and

least amount of affective involvement, together with low intensity and high

stability. (p. 48)

In other words, beliefs include both affective and cognitive components. Furthermore,
beliefs are distinguishable from attitudes and emotions along this continuum. This is
contradictory to some research that uses the terms “beliefs” and “attitudes”

interchangeably (Malmivouri, 2002). Such blurring of terms is counterproductive to

establishing conceptual clarity and cohesiveness as a body of literature (McLeod, 1992).
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The term “affect” is referenced by different educators and researchers to mean a

variety of constructs and processes like beliefs, attitudes, tastes, appreciations, emotions,
and preferences (McLeod, 1991). Thus, different studies attempting to examine affective
influences on mathematical knowledge may have different outcomes depending on the
affective construct truly under examination.

Clearly, it is important to establish a well-defined conceptual framework in any
study, but particularly in one with such a cloudy background. Thus, in my study of
mathematics-related attitudes and beliefs, I adopt Op t” Eynde, De Corte, and
Verschaffel’s (2002) definition of mathematics-related beliefs and I define statistics-
related beliefs similarly, replacing “mathematics” with “statistics”. Also, I adopt
McLeod’s (1992) definition of attitudes. Furthermore, I borrow from Op t’ Eynde,

De Corte, and Verschaffel’s (2002) framework of students’ mathematics-related beliefs
and McLeod’s (1992) conceptualization of the affective domain in mathematics
education to establish the conceptual framework applied to this study (see Table 1).

This study examined a subset of Op t’ Eynde, De Corte, and Verschaffel’s and
McLeod’s framework on a global (mathematics) and domain-specific (statistics) level.
The study investigated high school students’ attitudes toward mathematics and statistics,
beliefs about mathematics and statistics education, and beliefs about the self as a learner
and doer of mathematics and statistics. More specifically, the study examined general
beliefs about the nature and utilization of mathematics and statistics, beliefs about what it
means to do mathematics and statistics, and confidence in doing mathematics and

statistics.



Table 1

12

Conceptual Framework of Mathematics and Statistics-Related Attitudes and Beliefs

Category

Subcategory

Examples

Beliefs about

mathematics and

statistics education

General beliefs about the nature

and utilization of mathematics and

statistics

Beliefs about what it means to do

mathematics and statistics

Mathematics is based on
rules. Statistics is based on
people.

Doing math means doing
homework. Doing statistics

means collecting data.

Beliefs about the

Beliefs about confidence to do

I’m not confident in doing

self mathematics and statistics (self- trigonometry. I'm confident
efficacy beliefs) I can read a bar chart.
Attitudes Not applicable I like math when it feels

easy or familiar.

I dislike probability.

Summary of the Introduction

In an effort to address the low to mediocre mathematics performance of U.S.

students, the field of mathematics education has been under reform over the past several

decades. The reform agenda outlines principles and guidelines for the teaching and

learning of mathematics, among which is a focus on improving students’ attitudes and

beliefs regarding mathematics and the integration of statistical reasoning and data

analysis throughout the curriculum. With the growth of statistics education comes a need
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for a greater body of research within this domain-specific field of mathematics. In

particular, research is needed that examines the relationship between attitudes and beliefs
regarding mathematics and those regarding statistics.

One approach to teaching statistics that has warranted attention in recent years is
service-learning. By situating academic learning with the context of a community service
project, service-learning has the potential to help students make meaningful connections
between statistics and the real world. In the social sciences, service-learning has shown to
positively influences students on a personal and social level. However, little research
exists on outcomes associated with service-learning-based statistics, particular among
high school students.

This study addresses both of the aforementioned gaps in the literature. It examines
the relationship between students’ mathematics- and statistics-related attitudes and beliefs
as well as the role of service-learning on the development of high school students
attitudes and beliefs regarding statistics. For conceptual clarity, a framework of attitudes
and beliefs was applied that combines the work of Op t” Eynde, De Corte, and
Verschaffel (2002), and McLeod (1992). In addition to attitudes toward mathematics and
statistics, specific beliefs examined were general beliefs regarding the nature and
utilization of mathematics and statistics, beliefs about doing mathematics and statistics,
beliefs about confidence to do mathematics and statistics. Accordingly, the research
questions for the study align with these intended goals.

In the next chapter, I elaborate on the ideas introduced here. I set the stage for the

study with a review of the literature pertaining to attitudes and beliefs regarding
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mathematics and statistics and to service-learning in statistics. In addition, I establish

the theoretical framework of the study.



CHAPTER 2
LITERATURE REVIEW
Organization and Rationale

The literature reviewed for this study is organized into three main sections:
attitudes and beliefs regarding mathematics and statistics, service-learning and statistics,
and relevant theories. Each section was selected with a clear purpose in mind. I begin by
reviewing background literature pertaining to attitudes and beliefs about mathematics and
statistics. I found that much of this literature focuses on attitudes and beliefs in relation to
achievement. Therefore, an overview of what is known in that regard is provided.
Problems related to this literature are highlighted as well as important findings. In
addition, this section considers the relationship between statistics-related attitudes and
beliefs and various approaches to teaching. This leads to the next section that reviews the
literature pertaining to service-learning and statistics. Anticipated benefits of service-
learning and a rationale for more research in this area are established. The last section
reviews two main theories that played a role in the research design. First, I explain the
underlying theoretical perspective of the study with a discussion of Deweyian theory.
Finally, I provide a review of self-efficacy theory as well as a rationale for its application
to the study. Even more detailed explanations of how this literature and these theories

guided data collection and data analysis is provided in Chapter 3.

15
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Mathematics- and Statistics-Related Attitudes and Beliefs

Much of the research pertaining to attitudes and beliefs involves studies aiming to
measure outcomes in terms of achievement. Thus, I concentrate the discussion that
follows on this relationship with emphasis in statistics, drawing from the literature in
mathematics when relevant. While this study is not oriented toward achievement
outcomes, the literature in this area still has important implications.

The literature in statistics education pertaining to attitudes and beliefs and their
relation to achievement in statistics is problematic for three reasons. First, it is
underdeveloped, especially in studies pertaining to secondary students. Second, there is
an inconsistency in the use of terminology related to attitudes and beliefs. Third, the
research is dominated by quantitative methods of data collection, mostly in the form of
lickert-type questionnaires that provide a limited depth of inquiry.

The problem of inconsistency among attitude and belief terminology is carried
over from mathematics education. Educators and researchers judge attitudes toward
mathematics using a variety of constructs, like self-concept, confidence, anxiety, self-
efficacy, and beliefs about the usefulness of mathematics. This lack of a common
language causes difficulty in creating a cohesive body of literature of any real power. For
this reason, Op t’ Eynde, De Corte, and Verschaffel’s (2002) and McLeod’s (1992)
frameworks referenced earlier in this paper are especially important tools for interpreting
and conducting related research. In the discussion that follows, I examine several

commonly referenced instruments used to measure statistics-related attitudes and beliefs,
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overlaying them with these frameworks to point out commonalities and discrepancies

in terminology.

Practically all studies regarding attitudes toward statistics have utilized some form
of paper-pencil likert-type scale (Gal & Ginsburg, 1994). Three commonly referenced
scales are the Attitude Toward Statistics (ATS) scale (Wise, 1985), the Statistics Attitude
Survey (SAS) (Roberts & Bilderback, 1980), and the Survey of Attitudes Toward
Statistics (SATS) (Schau, Stevens, Dauphine, & Del Vecchio, 1995). Gal and Ginsburg
(1994) discuss limitations of these instruments and others like them. First, these
instruments do not account for the fact that students’ responses may reflect attitudes
toward and beliefs about mathematics, which they may confuse with attitudes toward or
beliefs about statistics. Closed-ended questionnaires do not allow students to explain the
meaning behind responses or elaborate on them in a way that might provide insight into
the matter. Second, students’ responses to items designed to measure perceived
usefulness of statistics in future occupations depend on the students’ knowledge of
content and requirements for future careers. This level of knowledge is greatly
individualized and varies from student to student. Third, students in an introductory
statistics course are not likely to have a clear understanding of what it means to do
statistics, yet these scales ask questions that require some concept of its meaning. Finally,
using current assessment instruments, Gal and Ginsburg (1994) question how to identify
changes in scores that are educationally versus statistically significant.

Examined through Op t” Eynde, De Corte, and Verschaffel’s (2002) and
McLeod’s (1992) frameworks, the ATS, the SAS, and the SATS measure constructs

other than just attitudes. The ATS is broken into two subscales, a field subscale and a
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course subscale. The field subscale is designed to measure attitudes toward the field of

statistics in general, but actually is oriented more towards assessing beliefs about the
usefulness of statistics. The course subscale is designed to measure attitudes towards a
statistics course. The course subscale measures attitudes in a way that is more consistent
with McLeod’s concept of attitudes, that is, as positive and negative feelings about a
statistics course.

The SAS does not explicitly distinguish between any subscales among its 33
items. However, applying Op t” Eynde, De Corte, and Verschaffel’s and McLeod’s
frameworks, items could be classified according to measures such as attitude (e.g., “I
would like to study advanced statistics.”), beliefs about the nature of statistics (e.g., “You
should be good at math before attempting statistics.”), and beliefs about the self (e.g.,
“Even before I begin a new statistics topic, I feel relatively confident that I can master
it”).

The SATS is broken into four components: cognitive competence, value,
difficulty, and affect. The cognitive competence component assesses self-beliefs about
ability in statistics. The value component assesses beliefs about the usefulness and
importance of statistics. The difficulty component assesses beliefs about the difficulty of
statistics based on beliefs about the nature of statistics. The affect component assesses
positive and negative feelings about statistics.

Except for the manner in which the four components of the SATS are named, they
fit well into McLeod’s framework. On the SATS, attitude is referred to as the affective

component, whereas McLeod refers to attitude as one category of the affective domain.
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The other components on the SATS frame beliefs similarly to McLeod’s framework as

beliefs about statistics and beliefs about the self.

Without an explicitly shared conception of the affective domain in statistics
education, it can be difficult to interpret and synthesize studies that utilize instruments
like the ATS, SAS, or the SATS. In addition, the closed ended scales used in all of these
instruments and in others like them limit the usefulness of results because they do not
allow for investigation into the processes, experiences, and interpretations behind
attitudes and beliefs (Gal & Ginsburg, 1994). These problems may help to explain the
mixed results in the literature regarding the relationship between statistics-related
attitudes and beliefs and statistics achievement.

Some researchers have found that attitudes toward statistics and achievement in
statistics are related. Kottke (2000) found attitudes towards the statistics course and
application to chosen field of study to be positively correlated with statistical competency
and course grades among upper-level college students. Sorge (2001) found that for
undergraduate engineering students enrolled in a statistics course, both prior achievement
and attitudes towards statistics, as measured using the SATS, were related to achievement
in statistics. Similarly, Johnson (1996) found current GPA to be the best predictor of
achievement followed by attitudes toward statistics in a study of graduate students
enrolled in an introductory statistics course.

Other researchers have found that attitudes toward statistics are not related to
achievement in statistics. Cashin (2001) studied masters and doctoral students in an
inferential statistics course and found that while mathematics self-concept and statistics

self-efficacy were predictors of performance, attitudes toward statistics, measured using
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the ATS, were not a significant predictor of achievement in statistics. Perney and

Ravid (1990) found similar results in a study of graduate level statistics students. Course
performance was not related to attitudes toward statistics, mathematics self-concept,
mathematics background, or attitudes toward tests. Students’ perception of the course
instructor, however, was found to be related to course performance. Birenbaum and
Eylath (1994) found that statistics anxiety had statistically significant negative
correlations with willingness to further pursue statistics, but that neither statistics anxiety
nor willingness to further pursue mathematics were related to statistics course grades.
However, inductive reasoning ability had statistically significant correlations with
statistics anxiety and statistics course grade, but not with mathematics anxiety.

Since the literature pertaining to attitudes and beliefs about statistics is
inconsistent and underdeveloped, it is useful to examine the larger body of literature on
this topic in the related, broader field of mathematics. In a three-year, longitudinal study
of first- through fourth-graders, Kloosterman, Raymond, and Emnaker (1996) found that
elementary school students tend to believe that mathematics is useful, though they may
not be able to explain why and that anyone can learn mathematics. The study also
indicated that confidence in mathematics, once formed, is relatively stable, and that
attitudes toward mathematics become more positive as mathematics becomes more
challenging. However, Ma (2003) found that students’ attitudes toward mathematics
became increasingly more negative during middle school and with the most significant
changes among students in regular level mathematics (versus gifted or honors) who were

placed in an early acceleration track (taking Algebra I in the seventh or eighth grade).
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Therefore, at some point, perhaps in middle school, more challenging mathematics

does not necessarily produce more positive attitudes toward mathematics.

Once students reach high school, attitudes toward mathematics and beliefs about
the social importance of mathematics still tend to decline, but less dramatically than in
middle school; beliefs about the nature of mathematics remain relatively stable (Ma &
Kishnor, 1997; Wilkins & Ma, 2003). Among the commonly held beliefs about the nature
of mathematical problem solving include a belief that mathematics problems have only
one way to be solved, that is, by memorizing what the teacher has demonstrated in order
to get one correct answer (Schoenfeld, 1992). Beliefs such as this coincide with a teacher-
centered approach to learning that leave little room for students’ experiences to aid in
making meaning and connections between concepts.

It is important to understand the sources of negative attitudes and beliefs if they
are to be improved. Wilkins and Ma (2003) found that teacher encouragement influences
attitudes toward mathematics in both middle and high school, that peer influence plays a
significant role in developing attitudes toward mathematics during high school, and that
parental attitudes and beliefs about mathematics can significantly influence students’
beliefs about the social importance and the nature of mathematics. Most importantly,
teachers are in a key position to positively influence mathematical affect and achievement
by carefully designing instruction that utilizes strategies shown to improve attitudes and
beliefs (Middleton & Spanias, 1999). It is reasonable to assume that the factors that
influence attitudes and beliefs in mathematics also influence attitudes and beliefs in

statistics.
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Studies have shown that certain instructional strategies in statistics education

can positively influence statistical affect and achievement, like the use of cooperative
learning and the integration of technology (Bratton, 1999; Holcomb & Ruffer, 2000;
Keeler & Steinhorst, 1995; Lane & Maja, 2002; Mills, 2004; Prvan, Reid, & Petocz,
2002; Townsend & Wilton, 2003). In the real world, statisticians rely heavily on
computer technologies to perform computations that would otherwise be unreasonably
laborious. Similarly, technology such as graphing calculators, statistical computing
software, and spreadsheets enable students to move beyond the potentially debilitating
computational aspects of statistics to the more conceptual aspects that lead to deeper
levels of understanding.

Mvududu (2003) reported that perceptions of personal relevance of statistics to
everyday life were the greatest predictor of attitudes toward statistics. One way to
establish personal relevance and to encourage active learning is to use real data sets or to
use student generated data in statistics courses. Bradstreet (1996) found that students’
attitudes toward statistics improved through the use of instructional methods that include
“recognizing and evaluating statistical anxiety in students, inviting active learning (while
minimizing passive learning), using realistic data and graphics, and implementing
intimate teaching techniques in a situated learning environment” (p. 77). Other research
confirms the positive effects on statistics achievement and statistics-related attitudes and
beliefs through the use of projects that use real or student-generated data (see Fillebrown,
1994; Holcomb & Ruffer, 2000; Mackisack, 1994; Smith, 1998). Service-learning

projects are one such example.
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To summarize, the literature from statistics education on the relationship

between attitudes toward statistics and achievement in statistics suffers from lack of
substance and breadth, inconsistency in terminology, and the pervasive use of
fundamentally flawed assessment instruments that do not allow for inquiry of adequate
depth. The framework for students’ mathematics-related beliefs according to Op t’
Eynde, De Corte, and Verschaffel (2002) and the affective domain in mathematics
education according to McLeod (1992) provide an excellent starting point for clarifying
terminology among researchers in this area and for initiating some conclusions about the
nature of the relationship between attitudes toward statistics and achievement in statistics.
Further, the incorporation of qualitative methods of inquiry like interviews, observations,
journal writing, open-ended surveys, and focus groups can provide deeper insights into
the relationship between attitudes toward and beliefs about statistics and achievement in
statistics. The research that is available in this area yields mixed results, but this could be
due to the problems in the literature mentioned above.

The literature shows that attitudes and beliefs about mathematics become more
negative as students move from elementary school to high school. Teachers, peers, and
parents play a significant role in influencing attitudes and beliefs. Teachers can improve
attitudes and beliefs about mathematics and statistics through verbal encouragement,
technology-enhanced instruction, projects that use real or student-generated data, and, as
will be further established next, service-learning.

Service-learning and Statistics
Service-learning has been applied in mathematics predominantly in some form of

a statistics project. Perhaps the most extensive of these examples is that of Root and
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Thorme (2001), whose model was utilized extensively in designing the service-

learning project in this study. Within this model, college-levels students in an elementary
statistics course define a driving research question and design and implement a study.
Students choose between working directly with a community agency or on their own. The
community projects fall into one of four categories based on the needs of the community
agency, referred to as the client. Students may be required to create an original study and
collect their own data, collect data for a study that has already been designed by the
client, analyze data previously collected by the client, or analyze relevant and available
data from an outside source like a public office or the Internet. Students are assessed
based on project reports, journals, and teamwork.

According to course evaluations, those who choose to participate did so from a
desire to help make a difference in the community. By establishing the social relevance
of statistics, these students demonstrated an increase in motivation and engagement in
learning statistics, reporting that the community-based project provided a valuable
learning experience (Root & Thorme, 2001; Thorme & Root, 2002).

Evangelopoulos, Sidorova, and Riolli (2003) conducted a longitudinal study
involving undergraduate students in six different sections of a business statistics course
taught by three different teachers. Students were given the choice of carrying out a
service-learning project or a different research project of interest. Using path analysis and
analysis of covariance, they tested five propositions: 1) perceived ease of course will
have direct positive effect on perceived usefulness of the course, 2) perceived usefulness
and perceived ease of the course will have direct positive effect on favorable attitudes, 3)

favorable attitudes will have direct positive effect or intentions to use material in the
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future, 4) perceived usefulness will have direct positive effect on intentions to use

course material in the future, and 5) participation in service-learning projects will have a
positive effect on the perceived usefulness of course material. All five propositions were
confirmed in the study.

It is difficult to find studies that compare service-learning projects with research
projects that share similar characteristics. The study by Evangelopoulos, Sidorova, and
Riolli (2003) provides evidence of the benefit of service-learning projects in statistics
versus other kinds of statistics projects also involving real-world data. “The fact that
somebody cared to receive outcomes of their course material in a real-world setting made
a difference for the service-learning participants, and convinced them that the course
material was more useful than what they would otherwise think” (Evangelopoulos,
Sidorova, & Riolli, 2003, p.22). The study also provides supporting evidence that
service-learning can influence beliefs about statistics, although it only considers one such
belief, namely, perception of usefulness. The authors also point out that the service-
learning projects in this study fell short of widely accepted guidelines for service-learning
with regard to reciprocity and reflection, but instead, simulated the service-learning
experience in the best way possible given practical difficulties.

Duke (1999) incorporated service-learning in an introductory undergraduate
statistics course through a project in which students prepared a booklet for The United
Way. The booklet contained raw data transformed into charts and graphs and provided
updated information regarding fund-raising initiatives. Student surveys indicated that
students learned how statistics relates to real life, how to generate charts and graphs using

technology, and how to research and organize data. Though students indicated frustration
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about learning to work around other peoples’ schedules, more than 70 percent of the

students found the project worthwhile.

Cushner (2003) engaged an introductory high school statistics class in a service-
learning project in which students analyzed the budget for a non-profit organization
whose mission is to help at-risk youth. The students applied skills from multiple
disciplines including problem-solving, budgeting and finance, statistics, social studies,
writing, and science. Student portfolios, project reports, and course evaluations showed
improvements in students’ attitudes toward statistics, perceived usefulness of
mathematics, and in academics.

Similarly, Truran and Arnold (2002) used consulting in an introductory applied
statistics course to provide services to a community radio station in the process of
conducting an analysis of its listeners. According to course evaluations, through
participation in the project, students were more committed and motivated in the course
and “more willing and able to reflect on statistical ideas” (Truran & Arnold, 2002, p. 49).

Anderson and Sunger (1999) used service-learning in an upper level college
statistics course through a project that required data analysis and interpretation and was
aimed at impacting town planning. Increased levels of student interest and motivation in
statistics were noted.

To conclude, these examples demonstrate the potential for service-learning in
statistics to have a positive effect on personal and learning outcomes. However, the
writings in this area tend to lack a rigorous, theoretically-based research design, and they
tend to be consistent with those of practitioners interested in practices, processes and

program descriptions rather than in scholarly pursuits (Giles & Eyler, 1994). In addition,
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all but one of these examples discusses service-learning- based statistics at the college

level; the high-school-aged population is widely understudied.
Relevant Theories

Deweyian Theory

In Chapter 1, the conceptual framework of this study was established
answering the question, “What were the objects of study?” An equally important question
is, “From what theoretical perspective were these objects studied?” I was interested in
knowing not only what attitudes and beliefs participants held, but also how these attitudes
and beliefs came to be. An investigation into the literature on the development of
attitudes and beliefs led me to John Dewey’s theory of educative experience.

One’s attitudes and beliefs are a product of accumulated life experiences (Lester,
2002). Dewey (1938) describes three kinds of experiences - miseducative, noneducative,
and educative experiences. Miseducative experiences obstruct the educative potential of
future experiences. Noneducative experiences do not necessarily stunt growth, but they
do not necessarily foster it either. Noneducative experiences are routine and automatic,
like riding the bus to school or tying one’s shoelaces. When mathematics is presented in
way that promotes rote memorization and mechanical procedures, doing mathematics can
become a noneducative or a miseducative experience. The kinds of experiences that
Dewey believed schools should aim to provide are educative ones. Educative experiences
are thought provoking experiences that arouse curiosity and illuminate connections to
previous knowledge and experiences. Dewey believes that the more educative
experiences one has, the more likely one is to be able to solve problems encountered in

life.



28
Dewey’s (1938) philosophy of educative experience is based on the “belief that

all genuine education comes through experience but does not mean that all experiences
are genuinely or equally educative” (p.25). An immediately enjoyable experience may, in
turn, promote a careless attitude, which could stifle subsequent experiences that might
have otherwise been educative. An experience that, while increasing a particular skill,
can also automate it to the point which it becomes disengaging. Thus, “the central
problem of any education based upon experience is to select experiences that live
fruitfully and creatively in subsequent experiences” (Dewey, 1938, p. 28).

Dewey’s philosophy of educative experience also forms the theoretical foundation
of service-learning (Giles & Eyler, 1994). Dewey suggests the use of projects as a means
for producing the educative experience. Dewey’s theory applies to service-learning
through the four defining criteria of an educative project (as cited in Giles & Eyler, 1994)
and are as follows:

First, it must generate interest. Second, it must be worthwhile intrinsically. Third,

it must present problems that awaken new curiosity and create a demand for

information. Fourth, it must cover a considerable time span and be capable of

fostering development over time. (p. 80)

The first three criteria are clearly linked to the affective domain. Therefore, it is
reasonable to anticipate that service-learning projects designed with these criteria in mind
would influence attitudes and beliefs.

Dewey’s philosophy of educative experience played two central roles in the

research design. First, it guided the research by focusing my inquiry into the development

of attitudes and beliefs on participants’ experiences. Secondly, as the theoretical
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foundation of service-learning, it provided an additional rationale for the anticipated

influence of service-learning on attitudes and beliefs.
Self-Efficacy Theory

Measuring self-efficacy beliefs.

Self-efficacy is defined as “people’s beliefs about their ability to produce
designated levels of performance that exercise influence over events that affect their
lives” (Bandura, 1994, p. 2). Self-efficacy theory is rooted in a larger theoretical
framework called social cognitive theory, founded by Albert Bandura. Social cognitive
theory is based on a view of human agency characterized by intentionality, forethought,
self-regulation, and self-reflection capabilities that place people in a position to act as
both producers and products of their social systems (Bandura, 2001). Human behavior is
a product of cognitive, affective, and environmental influences (Bandura, 1989; Pajares,
2002) working together in concert. Central among the thoughts that direct human action,
behavior, and emotional reactions are self-efficacy beliefs (Bandura, 1989). Self-efficacy
beliefs influence academic motivation, achievement, learning, and career choices
(Bandura, Barbaranelli, Caprera, & Pastorelli, 2001; Schunk, 1991; Schunk & Pajares,
2002; Stevens, Olivarez, Jr., Lan, & Tallent-Runnels, 2004).

Self-efficacy beliefs are related to other motivation constructs, like self-concept
and outcome expectancy beliefs, but they are more specific with regard to judgment of

capabilities within a given context and to accomplish a specific, related goal (Pajares,
1995, 9 9). Therefore, “measures of self-efficacy should be specifically tailored to the
criterial task being assessed and the domain of functioning being analyzed” (Pajares &

Miller, 1995, p. 190). However, the tendency in educational research has been to use
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generalized measures of self-efficacy to predict outcomes, which has resulted in

“confounding relationships” and “ambiguous findings” (Pajares & Miller, 1995, p. 190).
Recent mathematics research has heeded the call to match self-efficacy and outcome
assessments. For example, Finney and Schraw (2003) developed two measures of statistics
self-efficacy, current statistics self-efficacy (CSSE) and self-efficacy to learn statistics
(SELS). These measures were used to verify that statistics self-efficacy is a good predictor
of performance, but on a task specific level (e.g. computing variance) versus a global level
(e.g. learning statistics). Similarly, Pajares and Miller (1995) compared mathematics self-
efficacy beliefs with two outcomes: ability to solve math problems and math-relatedness of
academic major. Based on these outcomes of interest, three matching measures of
confidence were used: confidence in capability to solve the math problems relevant to the
outcome assessment, confidence to succeed in math-related courses, and confidence to

perform math-related tasks.

The previous example illustrates how, by clarifying exactly what the confidence is
in regard to, self-efficacy can be measured in terms of confidence. Global confidence in
mathematics ability, for instance, is not an appropriate measure of mathematics self-
efficacy, because of the situation-specific defining nature of self-efficacy (Pajares &
Miller, 1995). One may maintain low confidence in mathematics in general, but have
efficacious beliefs with regard to basic computational skills like adding and subtracting
integers. Bandura (1997) explains, “Confidence is a nondescript term that refers to
strength of belief but does not necessarily specify what the certainty is about” (p. 382).
Therefore, assessing self-efficacy in terms of confidence should be done cautiously,
taking care to specify the object of confidence, particularly when it is being used as a

predictor of an outcome.
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Comparing self-efficacy beliefs with a specified outcome was not a purpose of

this study, however, one of the objects of study was a self-efficacy belief, namely,
confidence in ability to do mathematics. The reason why this judgment of confidence can
be considered a measure of self-efficacy is because each participant was asked to first
explain what it means to do mathematics. Then, judgments of confidence referenced this
specific concept. Should an extension of this study be carried out to compare these self-
efficacy beliefs with an outcome, the outcome should be assessed in terms of
participants’ individual notions of what it means to do mathematics. Though in some
cases, responses may be too general to define appropriate criterial tasks. This issue, while
valid, is not of concern within this study. Rather, the significance of this discussion of
measures of self-efficacy and confidence is to provide a rationale for the use of self-
efficacy theory in the framework of this study. Self-efficacy theory has important
implications regarding sources and the development of self-beliefs, and it played a key
role in data analysis.

Sources of self-efficacy.

Judgments of capabilities to achieve designated results come from four main
sources. The most effective way to build a strong sense of self-efficacy is through
performance mastery experiences (Bandura, 1989, 1994).

If people experience only easy successes they come to expect quick results and

are easily discouraged by failure. A resilient sense of self-efficacy requires

experiences in overcoming obstacles through perseverant effort. Some setbacks

and difficulties in human pursuits serve a useful purpose in teaching that success
usually requires sustained effort. (Bandura, 1994, p.2)
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The real and multidimensional context of service-learning requires that students

persistently grapple with complex issues that may not have clear answers, thus providing
an ideal setting to build mastery experiences.

A second source of self-efficacy beliefs is through vicarious experiences of social
models (Bandura, 1994). When people see others that are similar to them succeeding at a
particular task, it can raise the belief in their own ability to succeed at a comparable task.
On the other hand, seeing someone believed to have similar capabilities as one fail at a
task can lower self-efficacy beliefs. The key factor that links the strength of the vicarious
experience in influencing self-efficacy beliefs is the degree of similarity believed
between the observer and the observed (Bandura, 1994; Pajares, 1997).

Self-efficacy beliefs can be strengthened by verbal and social persuasion that
boosts one’s confidence to succeed at a given task. However, positive verbal persuasion
alone may not be enough to change inefficacious beliefs to efficacious ones. Experiences
in failure can quickly discredit persuasion of others to engage in challenging activities. It
is easier to undermine efficacious beliefs and to dissuade one from a belief in their ability
to achieve a task (Bandura, 1994).

A fourth source of self-efficacy beliefs is emotional and physiological states like
anxiety, stress, fatigue, mood, and fear (Pajares, 1997). People’s physiological states are
interpreted as signs of vulnerability or physical debility and therefore, can enhance or
worsen a sense of self-efficacy (Bandura, 1994).

Developing academic self-efficacy.

Young children do not have a sense of their own capabilities and need adult

supervision to keep them out of harm’s way. As children grow to develop cognitive and
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follow. Thereshouldbetwo barcharts- one that shows a breakdown of donations by
category and one that shows a breakdown of donations by qitglranking. The meanand
the standardieviationof the quality rankingsshouldbeincludedaswell asan
explanatiorof the quality rankingscale.In addition, this section st contain a table that
summarizeshe costsassociatedavith your project. Eachchartandtablemustbe clearly
labeled and titled.

Conclusions

This sectionis whereyou pull it all together. Based on yoanalysisyou shouldaddress
each of the research questions, referrintpéodata you've praded. You should discuss
anylimitationsof your resultsin this sectionaswell (see evaluation plan). This is not the
place to discuss your personal opinion of the project,thoughit is appopriateto discuss
parts of the project’ simplementation that were particularly challenging from alogistical
(notpersonalyiewpointor particularly rewarding.

Appendix

In this section, you mst include your raw donatiadatain tableform. Thisis thedata
that you have recorded in excel. In addition, you must include a detailed description and
itemizationof associate@ostsin tableform.



APPENDIXJ

SURVEY OF MATHEMATICAL AND STATISTICAL AFFECT (SMSA)

Directions: ~ For each of the following, please fill in the blanks according to you how

you currently feel about the statement pertaining to MATHEMATICS.
Attach additional sheets as necessary.

I believe mathematics is mostly ... (useful, interesting, boring, scary, etc.)
because...

I believe mathematics is about ... (What topics? What skills?)

I like mathematics that involves ...(What topics? What skills? Write “not at all”
if you so feel so) because...

I dislike mathematics that involves ... (What topics? What skills? Write “not at
all” if you so feel so) because...

I expect that mathematics may be later useful for ... (Write “not at all” if you so
feel so0)

When I envision myself doing mathematics, I see myself ...(Doing what?)
When I envision a mathematician doing mathematics, I see them ... (Doing
what?)

In math, I’m really confident that I can do ...(What topics? What skill? Write
“not at all” if you so feel so) but I’'m not as confident that I can do ...(What
topics? What skill? Write “not at all” if you so feel so)

Directions:  For each of the following, please fill in the blanks according to you how

you currently feel about the statement pertaining to STATISTICS. Attach
additional sheets as necessary.

10.
1.

12.

13.
14.
15.
16.

I believe statistics is mostly ... (useful, interesting, boring, scary, etc.) because...
I believe statistics is about ... (What topics? What skills?)

I will like statistics that involves ...(What topics? What skills? Write “not at all”
if you so feel so) because...

I will dislike statistics that involves ...(What topics? What skills? Write “not at
all” if you so feel so) because...

The math that is needed in statistics includes... (What topics? What skills?)

I expect that statistics may be later useful for ... (Write “not al all” if you so feel)
When I envision a statistician doing statistics, I see them... (Doing what?)

When I envision myself doing statistics, I see myself ...(Doing what?)
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17. In statistics, I’m really confident that I can learn to do... (What topics? What
skill? Write “not at all” if you so feel so), but I'm not as confident that I can /earn
to do ...(What topics? What skill? Write “not at all” if you so feel so)



APPENDIX K

Week Course Activities

COURSE ACTIVITIES VERSUS RESEARCH ACTIVITIES BY WEEK

Research Activities

1

N

10

Introduction, Background Readings on
Refugee Issues

Refugee agency representative visits class,
students determine third program, viewing of
Hotel Rwanda, distribute and discuss Report 1
Work on Report 1

Topics covered: sampling, bias, variability,
confidence statements, margin of error

After school visit to The Agency and visit with
refugee family, work on Report 1

Topics covered: sampling errors, survey
design,

Exam 1, finalize Report 1

Project data collection

Topics covered: experimental design,
statistical significance, quantitative versus
qualitative research, measuring, validity,
reliability

Project data collection

Topics covered: five number summary, box
plots, mean and standard deviation
Spreadsheet lab, submit Report 2, project data
analysis

Topics covered: creating and interpreting
graphs and charts

Exam 2, project data analysis, distribute
Report 3 guidelines

Topics covered: normal distribution,
scatterplots, correlation, and regression
Finalize project data analysis, work on Report
3,

Topics covered: permutations and
combinations

179

Distribute and collect sealed
consent/assent forms,
Administer SMSA (Pre),
Narrative 1

Open-code SMSA and
Narrative 1, Journal entry 1

Journal entry 2

Journal entry 3

Journal entry 4

Journal entry 5

Journal entry 6

Journal entry 7



Week Course Activities

Research Activities

180

11

12
13

Work on Report 3

Topics covered: probability of dependent and
independent events

Exam 3, finalize Report 3

Present Report 3 to Agency representatives
and class, submit and distribute course grades

SMSA (Post), Narrative 2
Open Code SMSA and
Narrative 2, unseal
consent/assent forms (after
grade submission), member
checking session



APPENDIX L

CODEBOOK

Variable

Codes

General Beliefs about Mathematics (GBM)
100’s

Attitudes Toward Mathematics (ATM)
200’s

Beliefs about Doing Mathematics (BDM)
300’s

Confidence Doing Mathematics (CDM)
400’s

General Beliefs about Statistics (GBS)
500’s

180

160 Nature of Mathematics
161 Level of Difficulty

162 Utilization

163 Interest

260 Comprehension (like)
261 Time (dislike)

262 Usage (like)

263 Usage (dislike)

264 Topic/Task (like)

265 Topic/Task (dislike)
267 Comprehension (dislike)

360 Problems
361 Discovery
362 Formulas
363 Complexity
364 Usage

460 Previous Experience
461 Performance Mastery
462 Teacher

463 Pacing

464 Social Comparisons
465 Family

468 Task

469 Peers

470 Vicarious Experience
471 Verbal/Social Persuasion
472 Physiological States

560 People
561 Collecting Data
562 Analyzing Data



Attitudes Toward Statistics (ATS)
600’s

Beliefs about Doing Statistics (BDS)
700’s

Confidence Doing Statistics (CDS)
800’s

Service-Learning (SL)
900’s
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563 Interpreting Data
564 Usage
565 Interest
566 Math Needed
567 Percentages
568 Level of Difficulty

660 Usage

661 Time (dislike)

662 People

663 Comprehension (dislike)
664 Interest

665 Topic/Task (dislike)

666 Comprehension (like)
667 Topic/Task (like)

760 People

762 Collecting Data

763 Analyzing Data

764 Interpret/Reporting
Data

860 Task

861 Performance Mastery
862 Service-Learning
864 Social Comparison
865 Change

867 Vicarious Experience
868 Verbal/Social Persuasion
869 Physiological States
870 Family

871 Peers

872 Teacher

873 Transitions

960 Teamwork

961 Dependability

962 Logistics

963 Confidence

964 Disconnection to Course
965 Connection to Course
966 Social Awareness

967 Social Responsibility
968 Attitude



