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ABSTRACT

Relations between Confidence and Achievement in Adult Education Students

Laura Gauthier

The primary aim of this thesis is: understanding to what extent gender differences in
mathematics confidence persist among students of adult education, and to study the
relationship between mathematics confidence and achievement within that student body.
This is an important question as confidence in mathematics is central to the willingness to
pursue higher mathematical studies and it is well known that women are under
represented in the pure and applied sciences. Further, the study of adult students requires
separate consideration in that adult students carry with them a mathematics history that

often includes failures which greatly impact the adult student’s mathematics confidence.

In the present study, students were asked to estimate their test results, and the
difference between this estimate and the actual result is taken as indicative of
mathematics confidence. Interviews were also conducted and included questions relating
the student’s individual ‘math story’, as well as a problem solving session. Results are
interpreted within the theoretical framework of Autonomous Learning Behaviours as
influenced by an individual’s Internal Belief System, confidence being a component of

the latter.

This study shows that gendered differences in confidence do persist among
students of adult education with female students demonstrating less confidence than their
male peers despite superior achievement. However, lesser confidence did not predict
lesser achievement, whereas an excess of confidence did. Irrespective of gender, those
who underestimated their grade were more likely to achieve a mean of 70% or higher. It

is concluded that overconfidence compensates in part for lack of knowledge.
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INTRODUCTION

Confidence, Achievement, Gender and Adults

The differences between the sexes, scientists now believe,
begin in the uterus when sex hormones such as
testosterone and estradiol begin to be produced...
[Differences] exist from birth on... By the time children
play with others (at this age [one] they engage in parallel
play), it becomes clear that, in general, boys are much
more aggressive both physically and verbally, while girls
are more compliant.

(Eisenberg, 1996, p. 375)



Of course all students should receive the same educational opportunities. On the other
hand, gender differences remain undeniable in mathematics, particularty with the under
representation of women in the pure and applied sciences. In this day and age, one can
hardly argue that women lack equal opportunity to study mathematics. In North America
at least, no law or individual stands between women and calculus. The trouble is more
subtle than that: “women should be equally willing to pursue mathematics” {Fennema,

1990, p. 5). Why then, are women unwilling? Are women unwilling?

Mathematics education literature recognizes gender differences to the detriment of
females with regard to mathematics confidence across various age groups (Campbell,
1995; Damarin, 1995; Fainsilber, 2003; Felgner, 1996; Fennema, 1990; Leder, 1990;
Stanic, 1995; Walkerdine, 1989). In days gone by there was also a gender difference in
achievement, equally to the detriment of females, though the performance gap here in
Quebec has since been closed (Fainsilber, 2003). Despite now equal opportunity in
combination with equal or superior performance, female students continue to report less
confidence in mathematics that their male peers. While gender sameness is neither

possible nor desirable, gender equality must yet be pursued in mathematics education.

Researchers have shown that previous failures in mathematics can negatively
impact mathematical confidence (Duffin & Simpson, 2000; Evans, 2000, Harms 2000;
Llorente 2000). This is of particular relevance for confidence of adult learners with a
history of mathematical failures, but sheds no light on the question of gendered
differences in mathematical confidence where adult students are concerned. Fennema
explores confidence within the framework of Autonomous Learning Behaviours and each
gender’s respective engagement with these. Fennema’s work provides a fruitful context
for the study of the following research question: To what extent do gender differences
in mathematical confidence persist in adult education, and what is the relationship

between confidence and achievement in this setting?

In the present study, students were asked to estimate their grades on four exams

after having written but before submitting the exam, in an effort to address this research



question. The purpose of asking for this estimate after having written the exam rather
than before was to provide the students with the possibility of assessing their own
performance to the best of their ability. Asking for a result prior to considering the exam
would constitute more of a prediction than estimation. Results were gathered from a total
of eight exams over two years. The difference between the estimated result and the actual
result was taken to be indicative of the student’s confidence with under-estimation
reflecting a lack of confidence and over-estimation reflecting over-confidence.
Confidence in one’s results is thus taken here as confidence in one’s ability to learn and

perform in mathematics.

The resultant range of confidence was so wide and relatively consistent for each
individual, that a closer look was taken through case studies representing students who
over-estimated , under-estimated, or accurately estimated their performance. Though
these case studies were all taken from the same school, in fact studying under the same
teacher, they nonetheless constitute a group diverse in age, ethnicity and educational
background representative of English speaking adult education students in the province of
Quebec. Eight students were interviewed to obtain their ‘math stories’. Interviewees
were equally observed in problem solving situations to understand how they determined if
their solutions were correct or not. The assumption was that students were ‘checking’
their work, evaluating ‘correctness’ in order to estimate their results. This, however, was
found not to be the case though test results estimation could be used as an indicator of

their confidence in mathematics.

Outline Of The Thesis

The first chapter provides a survey of the mathematical literature. It is divided in two
parts. The first part of this chapter considers research related to mathematics and adult
students. The adult experience of mathematics education is different in that it
incorporates a wealth of history and experience. Among the issues reviewed are
signifiers and emotional charge, ‘school math’ vs. ‘practical math’, affective and

cognitive aspects, and the transfer of learning. The second part of this chapter considers



research regarding mathematical gender differences including differences in confidence,

attributional style, achievement, and gender ideology and sex role congruency.

In the second chapter the theoretical framework of the thesis is outlined using
Fennema’s notion of Autonomous Learning Behaviours in order to contextualize how
confidence relates to an individual’s internal belief system. This also provides a means of

linking confidence to the willingness to pursue and participate in mathematics.

The third chapter addresses the methodology of the research conducted for this
thesis. Here a detailed account of quantitative data collection and analysis is given.

Interview and problem solving questions are provided as well.

Chapters four and five consider quantitative and qualitative results of the study
respectively. Here a closer look at manifest gender differences and similarities is taken.
Individual ‘math stories’ are also considered as is their impact on individual and gendered

confidence.

Chapter six is devoted to the conclusions that can be drawn from the research.
Statistical conclusions are considered separately from interview and problem solving
conclusions. Implications of the results are taken into account and recommendations for

future research and practice are made.

Briefly, it is found that lesser confidence does not predict lesser achievement, but
than an excess of confidence does, irrespecﬁve of gender. Gender differences in
confidence were apparent, with female students reporting less mathematical confidence
than their male peers; confirming the findings of contemporary mathematics literature.
Gender differences were also found in attributional style; a component of the internal
belief system. The interview process revealed that student confidence estimates were not
based on ‘checking’ techniques to evaluate the correctness of provided solutions.
Interviews also revealed that a problem contextualized by ‘practical mathematics’ yields

greater confidence in students, but not always greater performance.



CHAPTER ONE
Survey of Literature

Part I: ADULTS Learning Mathematics

Part II: GENDER Differences in Mathematics

The advantage for the teacher when a learner comes to
them as an adult is in the changed nature of the teacher-
learner role pair: the elective role pair allows the
relationship to be one of partnership. In this partnership
the learner can give their pedagogic trust to the teacher
and the teacher can help them see that there are things
they can do and understand.

(Duffin & Simpson, 2000, p. 97)



PART I: Adults Learning Mathematics

Adult mathematical learning is a uniquely textured field of study, combining the
particularities of both mathematics education and of adult education. What is particular
about working with adult learners, as opposed to child learners, is that they bring a greater
wealth of experience to the classroom. Children are more accustomed to doing what they
are told simply because they were told to do it. There is a measure of acceptance and lack
of reflection, which is not so uniform across a body of adult students. What’s more,
adults have generally attended school in the past, and are pressed upon by long-standing,
and often negative, self-perceptions.. They are “people who have, in their own view at
least, previously failed to learn mathematics and are now returning to study with the
partial understandings they have built” (Duffin & Simpson, 2000, p. 88). In addition to
whatever earlier schooling they have (partially) acquired, adult students have lived
independent lives, worked jobs, eaten at restaurants, bought groceries; some have even
built and supported families of their own. All of this life experience contributes to the
way the adult learner understands and approaches problem-solving situations in

mathematics.

The adult learner has the life experience that allows them to solve problems using
either ‘school math’ or ‘practical math’, or some combination thereof. Their problem
solving has both affective and cognitive aspects, each of these influencing the other in
often-unexpected ways. Gender differences do exist in adult learners, but gender itself is
not a determining factor of performance. Taking all of these elements into consideration,
it becomes possible to consider questions of transfer. “Everyday thinking or what is
termed instrumental learning, is governed by both efficiency and a systematic
consideration of alternatives ... everyday knowledge interpreted as instrumental learning,
may rapidly be transformed into contextualized knowledge” (Llorente, 2000, p. 77).
What is transfer? How does it occur? How does context and affect relate to transfer? Let
us begin, by distinguishing between school mathematics and practical/ everyday

mathematics, in order to better understand the experience of the adult learner.



Signifiers and Emotional Charge

Saussurian linguistics takes the meaning of ideas, expressed in signs, to be engaged with
the notion of the signifier-signified pair. The following joke comes to mind in illustration
of this. Did you hear about the mathematician who forgot to pay her electricity bill?
When they found her she was cold and calculating. In this joke, one could use the
signifier ‘cold’ to signify literal temperature, but also possibly her ‘unfeeling’ character.
What makes the joke funny is the multiplicity of meaning held by the signifier ‘cold’; in

other words, it can be paired with more than one ‘signified’.

Evans recognizes the relationship between discourses, or interdiscursive practices
through multiplicity of meaning. Interdiscursive practice is “the particular practice or
mix of practices in which subjects are engaged, [and] positions the latter within that
practice (or mix)” (Evans, 2000, p. 97). Evans also considers the affective component of
the signifier-signified pair. One might view affect as “charges attached to particular
signifiers. This allows us to see the unconscious as ‘structured like a language’, as a
repository of repressed chains of meaning, and to analyze ... the movement of charges of
feeling along a chain of signification” (Evans, 2000, p. 130). In the case study of Fiona,
Evans requests a chain of signifiers associated to her father’s work:

capitalist...corrupt. .. business-like. ..
...mathematical ...calculating...
...devious...unemotional. ..

... The key signifier in this chain is ‘calculating’, located at the intersection
of family discourses about the father/ his work, and mathematical
discourses. In the former it exhibits or signifies disappointment and anger,
which is suppressed; in the latter of course, it signifies a central activity of
the practice, and this may explain her ambivalence about getting clear how
to calculate. (Evans, 2000, p. 195)

This sort of play on words in the unconscious mind is not unlike the
aforementioned ‘cold and calculating’ joke.  Multiplicity of meaning and its
interdiscursive associations is slippery and unpredictable, but also rich with unconscious
mmsight. They are however also widely open to interpretation, perhaps even too much so.

Interdiscursive discourses alone are insufficient for understanding the variables at play.



Affective and Cognitive Aspects of Learning

In addition to the experience that adult students bring to the classroom, they also carry
“‘emotional baggage’ they will have built up with the previous ‘failure’” (Duffin &
Simpson, 2000, p. 88) to learn mathematics. Often the adult learner is returning to school
after a period of absence from it. Many have either failed mathematics courses in the
past, or struggled with them, and take that experience as evidence that they are not good
at, or worse, not able to learn mathematics. “[Flailure is often, of itself, sufficient to have
made mathematical situations anti-goals for the learners involved and this brings with it
emotional indicators which can prevent an otherwise intelligent adult from attempting any
form of mathematical task” (Duffin & Simpson, 2000, p. 97). Anti-goal is taken here to
mean something that is avoided or moved away from in an effort to gain relief (Duffin &
Simpson, 2000, p. 93). The ‘emotional experience’ of failure can be a traumatizing one
that may carry with it shame, guilt and disappointment. This ‘emotional baggage’ then,
creates dialectic between the affective and cognitive aspects of learning that is
fundamental to adults learning mathematics. Initially it was thought that a student who
felt confident and relaxed would have an easier time, and possibly perform better, than a
student who felt insecure and anxious. With such interpretation, the learning process of
adults who judge themselves incapable in mathematics, whether they are strong in
mathematics or not, is impeded by their negative disposition. Countering this negativity
“to enable our students to achieve confidence in mathematics” (Duffin & Simpson, 2000,

p. 84) thus became the goal.

In his analysis, however, Evans finds what he calls an “inverted U” relationship
between emotions and performance which suggests “there is a moderate level of maths
anxiety that is ‘optimal’ for performance” (Evans, 2000, p. 64), with lower performance
levels for both higher and lower anxiety levels. This is noteworthy, as anxiety was
previously believed to be detrimental to the learning process. Earlier suggestions were
that “anxiety is debilitating for performance at all levels” (Evans, 2000, p. 229). Instead,
Evans’ findings indicate that anxiety, in moderate amounts can actually improve
performance, rather than simply acting as emotional interference. Perhaps this ‘feeling’

of moderate anxiety, however, is not anxiety at all. Perhaps it would be better termed



between fear and excitement. Regardless, good or positive feelings with regard to
mathematics need not necessarily indicate or lead to better performance, just as bad or
negative affect need not inescapably interfere with cognition. This is interesting as many
of my own students report difficuity concentrating on their work unless they have an
exam coming up for which they must ‘cram’. The procrastinator ‘cramming’ mentality in
students is common to many fields, with the anxiety of upcoming performance evaluation

acting as a motivator, or learning catalyst.

Affective factors have an influence on the cognitive aspect of understanding and
performance, affecting “how they [the students] approach new ways of thinking” (Duffin
& Simpson, 2000, p. 84). The one cannot be studied without taking the other into
account. Evans’ study of amxiety and performance in adult students can help to
understand the interplay between affective and cognitive aspects of confidence and
achievement. Examining the relationship between thinking and emotion, Evans a&cmpts
to “measure anxiety in different contexts as different fypes or dimensions — namely,
‘maths test/ course anxiety’ (TCA) and ‘numerical anxiety’ (NA)”. (Evans, 2000, p. 228)
He does this, by self-report on a questionnaire, and realizing the limitations of this, is
forced to seek out a more direct observational standpoint. Acknowledging that anxiety
can sometimes be unconscious and therefore unavailable for self-report, he makes use of
interviews to observe emotional reactions directly. In addition to looking for evidence of
anxiety itself, indicators of defences against unconscious anxiety must also be sought.
“Success or failure in mathematics tends to be played out in the balance between the
anxieties produced by mathematics, and the defences using mathematics, or not, to
combat these anxieties” (Evans, 2000, p. 119). Defences may be phobic against
mathematics (avoidance, repression, projection) or manic using mathematics (reparation,
introjections, reversal). Reparation “where mathematics is felt as useful”, introjections
“of order and stability”, and reversal by “seeking to neutralize a disagreeable feeling” are
all ways in which a student can manifest manic defences via mathematics. Phobic
defences against mathematics can include avoidance of mathematics in general, or

claiming that mathematics is meaningless. (Evans, 2000, p. 118)



The presence of, and need to observe, defences is not the only limitation of
‘test/course anxiety’ and ‘numerical anxiety’ categorization. A further limitation lies in
the difficulty of studying anxiety apart from emotions in a broader sense since anxiety
and other emotions may well be intertwined with the defences that mask them. Hence,
the observation of anxiety as such, during a mathematics session, is not a sufficient
indicator for the conclusion that this anxiety is mathematical anxiety as such. In
considering one particular case study, in the context of a problem of calculating a tip,
Evans makes note of the following interplay of aspects, which define the context.

Apart from purely conceptual problems, the subject is thinking in a
context, influenced by a complex of factors...

e Affective factors, separate from cognitive ones

o Beliefs, for example about mathematics and about herself as a solver of
problems

Social class and gender

Mathematics anxiety, especially about percentages

Some anxiety about the interview

Anxiety about the relevant practice, namely tipping

Apparently chronic anxiety about money (Evans, 2000, p. 184-185)

The affective dimension of this particular case study’s problem solving context includes
all of the factors above. Mathematical anxiety does figure among these factors, but one
must be careful not to misinterpret other anxieties, relative to money for example, as
being mathematical anxiety. Sorting the affective pieces then becomes one of the
important challenges of research in mathematical anxiety; a challenge which requires first
the identification of anxieties at play. Chains of signifiers as well as understanding the
emotional charge that flows along these is one means of differentiating mathematical
anxiety from other affective factors. While this is slippery work, it is not entirely
impossible given a learner willing to vocalize their problem solving process, and a
researcher interested in the make up of that learner’s problem solving context. Similarly,
it is important that teachers listen to their students in order to understand not only what
the student can’t do, but also what they are doing in order to catch any conceptual

misunderstandings that the student may or may not be aware of.

10



Transfer of ‘Leamgg

Transfer refers to “the use, in one context, of ideas and knowledge learned in another”
(Evans, 2000, p. 74). This can include both the application of scholastic learning to
everyday activities, as well as the ‘harnessing’ of life (out-of school) knowledge for
classroom learning. While the students may not consciously consider life experience as
being mathematical in nature, the transfer of knowledge nevertheless can facilitate the
acquisition of required class skills. If equations similar to those of a given word problem
have been manipulated before in life, the student is equipped with a level of familiarity
and is better able to solve the problem: “familiarity (with the practice) normally means

clearer thinking and more effective problem-solving” (Evans, 2000, p. 131).

Assuming the context of a given problem, be it school, practical, familiar or alien,
carries with it some important limitations. In the first place, assuming context assumes
that contexts are discreet, which is of course not the case. Further, a subject may well
interpret, in a pedagogic context, a word problem assigned to an everyday context by the
researcher. This was a difficulty encountered by Evans throughout his study. He found it
effective to evaluate the discourses called up by the student, thereby allowing the student
a measure of control in their own positioning within the context of a problem. “[L]evels
of performance of what appears to be ‘the same task’ vary dramatically across different
contexts” (Evans, 2000, p. 75). In his study of transfer, Evans therefore aims to avoid the

view held by “utilitarians’ that transfer is relatively unproblematic.

Evans is equally careful in avoiding the position held by what he calls the ‘strong
form’ of situated cognition. This position argues that different contexts rely on their own
respective ‘structuring resources’ (activities, relationships, experiences, standardized
quantities such as money, etc...), and that cognition is specific to the given context, “thus
aiming for transfer of learning from school or academic contexts to outside ones [or vice
versa] is pretty hopeless” (Evans, 2000, p. 80). Instead, Evans proposes a sort of middle
ground between these extremes. He acknowledges the potential obstacles that must be
overcome in order for transfer to occur, but does not view these as insurmountable. He

underscores the importance of taking into consideration affect and emotion, as well as

11



semiotic chains and the ways, in which meaning can be carried across them. He believes
both of these factors, while a considerable limitation on possible transfer, provide the
foundation for the possibility of transfer, or as he says: “translation across discourses”
(Evans, 2000, p. 233).

For these reasons, Evans emphasizes broadening the discussion of transfer to
include not only the similarities between practices, but also the differences that can be
specified, thereby working toward a better understanding of how ‘interdiscursive

positioning’ can influence understanding, context, and transfer.

‘School Math’ vs. ‘Practical Math’

Evans applies the signifier-signified correlation to his notion of discursive practices, in

order to better understand the context from within which learners are attempting to solve
the mathematical problem set before them.

In any situation, the play of signifiers in language, and the (related) flow of
emotional charge along them, is such that a particular subject may call up
(recognize, recall, select) one or more discourses — which may or may not
be from among those considered “at play’ for subjects in general — which
are used to examine, understand and resolve any problem.
(Evans, 2000, p. 132)

This means that the context of any problem is, at least in part, specific to the subject

because of the discourses called up. “The fact that the particular discourse(s) called up
provide(s) the basis for the subject’s examining a problem and thinking about it, means
that cognition will be ‘specific’ to the discourse called up” (Evans, 2000, p. 99). Despite
the many discourses in play at any given time, Evans was able to determine what he
considered to be the ‘predominant’ positioning of the subject, thereby classifying that

predominant positioning as being either in ‘school math’ or ‘practical math’.

With this understanding of context and positioning, he found that “performance on
items where the subject had a ‘predominant’ positioning in ‘practical math’ was generally
better than that where school mathematics was called up” (Evans, 2000, p. 226). Similar
findings were also made by Carraher (1985), who found that when comparing the

performances of children in street contexts with those in school-like testing contexts, “the

12



performances on what appeared to be ‘the same task’ were superior (in terms of
correctness) in the street contexts” (Evans, 2000, p. 88). Note here that ‘the same task’
has been placed between quotations because it is difficult to compare cognition across
contexts as will be discussed further in the section on ‘transfer’. The same study also
found “that correct performance was also correlated with the choice of procedure ... with
‘oral’ calculations being done correctly more often that ‘written’ ones” (Evans, 2000, p.
89). Taking oral and written calculation to be representative of ‘practical math’ and
‘school math’ respectively, this supports Evans’ findings that performance was generally

better given a predominant positioning in ‘practical math’.

An Example from my Teaching

When studying equations at the grade-10 level at Place Cartier Education Center, the

textbook used is SOFAD - Equations and Inequalities II. Students are asked to define

variables and equations given a word problem. Consider the following example.
FExample: Tom has two-part time jobs with fluctuating schedules. One week he
works 20 hours at his first job, and 15 hours at his second job to bring home
$321.75 that week. The following week he works 23 hours at his first job, and 20
hours at his second job to bring home $390.50. Which job pays Tom more?

Solution:

Step 1: Assignx and y. Let x = $/hr of first job. Let y = $/hr of second job

Step 2: Determine equations. Week 1: Equation 1: 20x + 15y =321.75

Week 2: Equation 2: 23x + 20y =390.50
Step 3: Solve for x and y.

When teaching children to solve this type of problem, we teach them to solve step
3 using substitution, elimination, or comparison for example. For many, however, the
most difficult aspect of these problems is not solving the equations, but rather
determining from the word problem what are the equations to be solved, i.e. steps 1 and 2.
While this is also true with adults, the set up for some is more easily understood because
they have worked two jobs, and already have an understanding of calculating income.

Transfer of knowledge thus occurs, simplifying the problem solving context. For
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example, these students understand without difficulty that the total income will be the
income from job 1 plus the income from job 2. They also understand that the income
from job 1 is the hours worked times the hourly rate. Therefore, whereas child learners
must build from the ground up, adults might begin with:

Total income = Income 1 + Income 2

Income 1 = (Hours 1) * $/hr 1

Income 2 = (Hours 2) * $/hr 2
From there it is a small and relatively simple step towards the aforementioned equations 1
and 2. While there may still be questions about how to choose variables, and then how to
solve the equations, the context of the adult learners’ lives nevertheless facilitates this
particular problem-solving situation, which, once understood, can be used to model
further problems of this type. Examples of such harnessing are reported, “where
sellers... adapted calculation methods from selling practices, to attempt school-type
problems, and performed better on such problems than non-sellers” (Evans, 2000, p. 87).
The experience of budgeting life based on two variable incomes, while not necessarily
recognized as mathematical in nature by the learners themselves, facilitates problem

solving in this instance in a manner that is unavailable to child leamers.

The student’s predominant positioning in either ‘practical math’ or ‘school math’
may also influence their performance. While practical experience may be more likely to
lead to a correct answer according to Evans (2000), its existence is no guarantee that it

will be called up.

Teachers expend a great deal of energy responding to their students’ sense of
failure or inability: a reality, which currently holds little or no place in the textbooks from
which the students learn and the teachers teach, Helping students “see that there are
things they can do and understand... can begin to relieve some of the anxiety and
frustration” (Duffin & Simpson, 2000, p. 97). Whether those frustrations are rooted in
mathematical subject matter or not, the affective influence on the cognitive is undeniable,
and understanding the learner is essential for the teacher to better shape the learning

experiences, which will carry the student through the material to confidence. This might
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be accomplished if the teacher could “build upon existing understandings... strengthen
them through constructive conflict and use this new, stronger understanding as the basis
for mathematics as a goal which learners feel they can move towards — thus giving them
confidence in their mathematics” (Duffin & Simpson, 2000, p. 95). As educators of
adults, we cannot ignore the understanding which our students already possess; we cannot
treat them like blank slated children who will accept what we say simply because we say
it. We must acknowledge and build on top of what they already know, while respectfully
challenging, strengthening and expanding their understanding of mathematics. This must
include bringing to light for them that which they can already do, as many students lack
the confidence to recognize and be aware of their own capabilitiecs. While confidence is
not all that is required for optimal mathematical performance, it most certainly is an
important building block for success, be that in terms of cognitive development,

performance, transfer, or simply affective well-being.
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PART II: Gender Differences in Mathematics

The long history of gender inequality in mathematics is well known. “There is no need to
set up conspiracy theories when misogyny is preached from every pulpit in the land”
(Harris, 2000, p. 178). During the Victorian era women ‘permitted’ to study were taught
less and at a lower level. Women were believed to be at the mercy of their emotions, ever
on the border of hysterics, incapable of rational thought. “For a girl, the purpose of
education was ... not for a job but for a role in life, that of domestic supporter of males
either in their own home as sister, daughter, wife or mother ...or in someone else’s home
as a servant” (Harris, 2000, p. 181). Today, gender ideologies remain rampant, with girls
expected to be “neat, helpful, hard-working and well-behaved ... [which is then] read as
evidence of their passivity. In contrast, boys’ naughtiness and restlessness in the
classroom is seen as testifying to their ‘potential’, ‘mathematical flair’ and so on” (Evans,
2000, p. 98). Nevertheless, progress has been made, as the view that ‘men are innately

more capable than women in mathematics’ is now recognized as a decidedly sexist one.

In the United States, SAT-Math scores for men, however, remain higher than
those of women for all ethnic/ racial groups despite the fact that female participation
exceeds that of males. Fainsilber speculates that boys are freer to explore and solve
problems as children, whereas girls are more protected, and that this “early-independence
training’ “is conducive to the development of spatial perception” (Fainsilber, 2003, p. 25).
Adjustments must then be made not only to the classroom and to pedagogy, but alsd to
gender ideologies of North American culture that dictate restrictive fashion, domestic

toys, and a lack of athleticism for the girls of its nations.

In Quebec, the situation is somewhat different from that in the United States, with
girls outscoring boys on every Grade 10 enriched and Grade 11 regular government
mathematics examination: “girls have outscored boys by between one and two percent”
(Fainsilber, 2003, p. 9). This is admittedly a very small lead in favour of the girls, but
one might thereby consider the gender mathematical gap to have been successfully closed

in this province. What’s more, the results in the present study show female students to
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outperform male students by as much as 10% in Mathematics 436 at Place Cartier Adult

Education Center.

Evans addresses another possible gender myth in his study of adult learners: the
idea that “women are more anxious about mathematics than men” (Evans, 2000, p. 231).
While the self-report portion of his study confirmed this, upon re-evaluation, the second
portion of his study found that “women are simply more likely to express anxiety”
(Evans, 2000, p. 231). He warns, however against generalizations with regard to men and
women’s respective ability to express their feelings, and instead advocates understanding
gender differences in relation to positioning. Positioning as described by Evans can have
an affective component that influences the cognitive one. It is related to the discourses
called up by the learner in an attempt to solve a problem. "Gender is implicated in these
positionings, but it is not determinant in any ultimate, or exclusive, sense” (Evans, 2000,
p. 231-32). Gender alone cannot therefore be taken to account for the whole of initially
perceivable differences. Understanding of cognition and anxiety must also be informed
by other factors including: qualifications, age, social class, familiarity, confidence,
culture/ socialization, as well as positioning generated by discourses called up by the
subject. “Initially impressive gender differences were reduced, and made more specific
(to subgroups) as a result of using controls” (Evans, 2000, p. 40). Evans controls his
results for other variables, including age and mathematics qualifications, reducing what

might otherwise have been taken for simple gender difference.

Many researchers point to confidence as being a key contributor to the continued
lack of equity. Chipman found “gender difference in mathematics confidence may well
be partially responsible for some of the under-representation of women in science and
engineering fields” (Chipman, 1996, p. 293). It is suggested that this lack of confidence,
combined with other factors such as performance, interest and gender ideology result in
lower participation rates for women in mathematics. As early as high school girls report
lower confidence prior to a decline in academic performance. “In general, girls are more
apt than boys to doubt their competence in mathematics and to be less confident in their

mathematics ability.... As Fennema and Sherman (1978) found, girls in early adolescence

17



experience a drop in their self-confidence in mathematics before they experience any
academic decline” (Campbell, 1995, p. 226). Poor confidence feeds poor performance,
which in turn feeds poor confidence. Amidst this downward spiral women turn their
attention to other fields; or so the story goes. Researchers have found a “striking lack of
career-focused women” (Felgner, 1996, p. 184) among girls who were interested in
mathematics.

Interviews also showed girls with good grades to be self-critical, whereas

boys tended to view themselves too positively ... girls make more open-

minded statements than boys about mathematical abilities and gender roles,

but this does not correspond to the way a girl views her own person and

future role. Girls still tend to lack self-confidence regarding mathematical

ability, and their plans for their lives tend to remain within the scope of

traditional ideas, where great importance is attached to social acceptability.

(Felgner, 1996, p. 184)
A closer look then must be taken at confidence in mathematics per se. What is
confidence? Are confidence and achievement related and if so, in what way? What are
the consequences of this gender difference, and what steps can be taken in order to foster
a more equitable result? How does this lack of confidence in females impact their
achievement, participation in higher mathematics courses, enjoyment of the subject,
problem solving approaches, and persistence with individual problems as well as with the

subject matter as a whole?

Confidence forms a central part of one’s internal belief system as understood
within the framework of the autonémous learning behaviour model. For the purposes of
this discussion, mathematics confidence will be defined as “one part of self-concept and
has to do with how sure a student is of his or her ability to learn new mathematics and to
do well on mathematical tasks” (Meyer, Koehler, 1990, p. 61). While each study of
confidence varies in method, results are consistent: there is an undeniable gender
difference where confidence in mathematics is concerned. “Differences in confidence
levels between males and females still exist, to the detriment of females, even when they
perform equally” (Gray, 1996, p. 27). That is to say, females remain less confident than
their male counterparts despite equal performance. As we shall see, women continue to

feel this way even despite superior performance.
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Confidence and Achievement

Many studies focus on gender differences in mathematical achievement. This is in part
due to the fact that gender differences in achievement were among the first to be
observable to researchers. Initially, there was a “substantial body of evidence to suggest
that, from the beginning of secondary schooling, males frequently outperform females in
mathematics” (Leder, 1990, p. 13). The pursuit of gender equity in mathematics thus
began with an attempt to understand and eventually erase this differential performance.

Equal achievement, however is no longer in question.

Over time, it was found that there is a correlation between confidence on the one
hand, and achievement on the other. Studies thus emerged to explore the confidence/
achievement dynamic. In one such study, Meyer concludes that “when a gender
difference in mathematics achievement in favor of males was found, it was accompanied
by a gender difference in confidence, also in favor of males. Gender differences in
confidence were also found even when there were no differences in achievement.”
(Meyer & Koehler, 1990, p. 61) In this study correlation between confidence and
achievement was undeniable; “confidence was more strongly correlated with achievement

(r = .40) than was any other affective variable measured in the study” (ibid., p. 62).

This same conclusion was drawn in a 45-day study of a 7™ grade mathematics
class (Stanic & Hart, 1995). It was found that white females were bound together by
“doubt about their ability in mathematics... [For example] Wendy believed that doing her
homework, studying a lot, and keeping her notebook neat covered up for some of the
problems she perceived herself as having.” (Stanic & Hart, 1995, p. 266-267) This notion
of success as a result of hard work versus ability will be further explored in the section on
attribution styles and how they relate to each gender. For the time being, it suffices to
note that what has been termed ‘lack of confidence’ seems to be a cornerstone of

women’s mathematical experience.
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Furthermore, it has been determined that affective variables, confidence in
particular, carry a greater importance for women than for men.

One noteworthy finding that emerged from the Fennema and Sherman
studies (1977, 1978) was that males in Grades 6 through 12 consistently
showed greater confidence than females in their ability to learn
mathematics. Initially those differences were not reflected in differences
in achievement; however, for the older students, confidence in
mathematics was a good predictor of performance for females but not for
males. (Leder, 1990, p. 19)

That is to say, greater confidence in mathematics predicts greater performance for
females, and lesser confidence predicts lesser performance for females, but not so for
males. This is an interesting nuance that requires careful consideration. We must ask not
only why women are less confident of their mathematical ability, but if they are, as well

as whether that confidence impacts performance in a gendered way.

One consequence of lack of confidence in mathematics may be a general dislike
for the subject over time. “Females reported more often than males that they had less
confidence in their ability to do mathematics and expressed feeling of dislike for the
subject as they got older” (Croom, 1997, p. 3). Dislike, resulting from poor confidence,
may thereby play into the unwillingness of females to take elective mathematics courses
which in turn contributes to the under-representation of women in mathematical fields of

study and work.

It is also possible that lack of confidence not only impacts women’s willingness to
participate in further elective mathematics, but also that “women’s lack of confidence
may inhibit them from trying alternate approaches to problems or experimenting with
different techniques™ (Gray, 1996, p. 30). This impact on problem solving, while a
serious problem, provides a potential means for measuring progress when attempting to
foster confidence. Problem solving approaches being an observable phenomenon may
open the door to determining the criteria or characteristic goals of equity in mathematics

confidence.
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All of this considers lack of confidence and its consequences, but what of its
cause? Why are women so doubtful of their mathematical abilities when their male
counterparts are not? Why does that doubt impact women’s performance more so than
men’s? If gender inequality and under-representation in mathematics is not a question of

achievement or opportunity, what can it be?

Confidence and the Internal Belief System
“An internal belief system is hypothesized to influence willingness to work

independently” (Fennema, 1990, p. 7-8). The components of the internal belief system as
outlined by Fennema (1990), and used by Meyer (1990), are:

o Confidence in one’s ability to learn and perform in mathematics

e Perception of usefulness of mathematics

e Attributional style: Pattern of success/ failure causal attributions in mathematics

o Sex-role congruency
Gender differences in each of these Internal Belief Systems components have been
observed.

Males have personal belief systems that enable them to pursue
mathematics-related careers. Females, more than males, report less
confidence, exhibit an attributional style that inhibits persistence and other
achievement-related behaviors, and fail to perceive mathematics as a
useful pursuit. (Fennema, 1990, p. 4)

Sex role congruency, also negatively impacts female willingness to participate in
mathematics and engage in ALBs. Confidence is thus a central component of the internal
belief system directly influencing the willingness to work independently engaging in
ALBs.

Confidence is essential to the autonomous learner because there is little
certainty when engaging in high-level tasks. Confidence is an important
prerequisite for choosing to do and persisting on high-level tasks. A sense
of confidence also supports the learner in working independently. (Meyer

& Koehler, 1990, p. 70)

Of course, a student’s Internal Belief System does not operate in a vacuum. “Interacting
with this internal belief system (and also directly influencing participation in ALBs) are

external influences such as teachers, peers, and parents” (Fennema, 1990, p. 7-8).
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An attribution scale was developed by Fennema & Peterson in 1984 “which tested
some of the theories of the Autonomous Learning Behaviour model” (Meyer & Koehler,
1990, p. 68). Using Weiner’s categories of ability, effort, task difficulty, and other (an
expanded luck category), they found that “males were more likely than females to
attribute their success to their ability and their failure to lack of effort. Females were
more likely than males to attribute their success to effort and to help from others” (Meyer
& Koehler, 1990, p. 68). This way, males claim more agency over their own success than
do females thereby justifying their self-confidence. Males tell themselves that they
succeed because they are skilled, and should they fail, they could have succeeded had
they tried harder. The focus for males then seems to be on success. Conversely, females
claim agency over their failures justifying lack of self-confidence. Females tell
themselves that they only succeeded because they worked hard and received help from
others. Sadly, “females attribute [failure] to ability” (Leder, 1990, p. 20), concluding that
they simply are not able to succeed when they fail. Thus, the focus of females seems to
be on failure. It is interesting that hard work and resourcefulness are not perceived by

females as assets but rather as weaknesses.

There are also some differences as to how the genders perceive their success and
failures in terms of luck. “Females habitually attribute their success to hard work or luck
and their failures to lack of ability, whereas males see it the other way around (failure is
attributed to lack of work or bad luck, and success to ability)” (Forbes, 1996, p. 87).
Males are more likely to consider luck a factor when they fail, maintaining their
confidence, whereas females consider luck a factor of their success. Because of this, even
repeated success may not positively impact a young girl’s confidence in her mathematical

abilities, thinking she is simply fortunate rather than able.

Impact of Gender Ideology and Sex Role Congruency

“It is well known that women often lack confidence in their mathematical knowledge and
abilities. But how confident can women be if they lack an intuitive grounding for

mathematical ideas, and if the value of their knowledge is continually undermined?”
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(Damarin, 1995, p. 253) Here it is suggested that the very institution of academia, as well
as the society in which it is found, is responsible for undermining women’s mathematical
knowledge. This is not a particularly surprising assertion given centuries of misogyny.
“A strong case could be made that the major gender problem in US mathematics
education today is the gender difference in confidence driven by pervasive social
stereotypes that fail to recognize the actual mathematical accomplishments of female
students” (Chipman, 1996, p. 292).

In Counting Girls Out, Walkerdine investigates the myth of male superiority

criticizing sexist interpretations and conclusions drawn by various studies. “Research on
sex and gender overwhelmingly uses methods which search for differences ... Similarities
are usually treated in terms of their failure to show significant differences: in other words,
similarities become non-results” (Walkerdine, 1989, p. 13). She draws attention to result
interpretation and the manipulation of ‘significant’ data. Women, in her view, are taken
by the research itself to be different or lacking in comparison to their male counterparts.

Deficit theories, as she calls them, blame the victim.

She also draws attention to stereotypical gender ideologies of educational
institutions including textbooks, curriculum and teachers. “This phenomenon — of
‘downgrading’ the ‘quality’ of girls’ good performance because it is thought not to be
produced in the right way — is extremely common ... any child who is seen to be working
must be lacking in ability or flair” (Walkerdine, 1989, p. 97). Teachers categorize boys
into ‘having flair’ despite bad behaviour, and girls into ‘hard working’ with good
behavior reflecting lack of flair. This assumption permeates the fabric of student belief,
echoing down generations. Girls and women who do not identify with given ideologies
often find their sense of sex role congruency to be conflicted. This dynamic, though
largely unconscious, shapes the way teachers and students interact and can influence self
confidence. “Teachers systematically extended boys’ utterances and curtailed those of
girls ... In the fourth year of secondary school girls were still performing better than boys
overall but were often felt to be unconfident and put in the double-bind of not being

pushed or helped and often not entered for more prestigious examinations” (Walkerdine,
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1989, p. 203). In this way, the under-representation of women in higher mathematics
falls on classroom culture and the subconscious dynamics of gender ideology.
Walkerdine does not seek to blame teachers equally ensnared in such perceptions.
Rather, she wishes to draw attention to the dynamic itself so that it might then be
subverted.

Textbooks have also been regarded as partly responsible for the sexist undertones
of gendered self-perception. This is a site where change can be made in a straightforward
way: “it seems that Mathematics texts and examples focus on science and engineering
and that when so-called feminine examples are inserted these involve pastimes like
knitting or household tasks such as filling baths or tiling rooms” (Walkerdine, 1989, p.
207). This fiction of gendered-activity must be undone in order for equality to be
possible and is “at least as important as the apparent issue of getting more girls to take
higher-level mathematics” (Walkerdine, 1989, p. 208).
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CHAPTER TWO

Theoretical Framework

Definition of Equity

At the end of schooling, there should be no differences in what
females and males have learned, nor should there be any
gender differences in how students feel about themselves as
learners of mathematics. Males and females should be equally
willing to pursue mathematics-related careers and should be
equally able to learn new mathematics as it is required.

(Fennema, 1990, p. 5)
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This research explores gender differences in mathematical confidence, that is, confidence
in one’s ability to learn and perform in mathematics. Confidence here is taken to be a
component of the learner’s internal belief system as outlined by Fennema (1990). A
decline in confidence is supposed to accompany or result in a decline in autonomous

learning activity.

Autonomous learning activity is defined as “active and willing participation in
mathematical tasks that require knowledge and independent thinking” (Fennema, 1990, p.
7). Some gender differences may be explained by considering the lowered participation
rates of females in these types of activities. The Autonomous Learning Behaviours (ALB)
model explains “causation of gender differences in achievement on mathematical tasks ...
the model hypothesizes that gender differences on these tasks are caused by differential
participation by females and males in autonomous learning behaviours (ALBs)” (Meyer
& Koehler, 1990, p. 69). Examples of ALBs include choosing to engage in tasks,
preferring to work independently, and persisting with tasks. (Meyer & Koehler, 1990, p.
69) That is to say, females who prefer to work in groups, who engage less in tasks, and
who fail to persist with those tasks may see decreased achievement when compared to
their male counterparts who engage more, work independently, and persist. This model
presumes a gender difference to the detriment of females and is thus categorized as a
deficit theory according to Walkerdine (1989). The framework need not be abandoned,
however. It can be gender neutralized by considering student engagement with ALBs to

determine whether ALBs impact performance in a positive way.

Since ALBs reQuire and develop an individual’s ability to work independently, it
follows that “these traits do not develop when one becomes an adult; instead, they are
formed over a period of years as a person grows and develops” (Fennema, 1990, p. 7).
Adult students have thus already developed their engagement with ALBs. This also falls
in line with research findings that confidence declines over the course of teenage
development as opposed to during adulthood. As ALBs develop, or fail to, so too would

confidence in one’s own mathematical abilities.

26



A closer look at ALBs and an individual’s Internal Belief System provides insight

into this decline in confidence and independent participation in mathematics.

In the interview case studies of this research, the student’s engagement with ALBs,
their internal belief system, and the context called up during problem solving will all
serve as a theoretical framework for interpreting results. During interviews, it will be
apparent which students engage actively with ALBs, and which do not. ALBs directly
impact student achievement in this research with strong ALBs resulting in strong
achievement. When considering the internal belief system, particular attention is given to
confidence and attributional style, while there is lesser emphasis on usefulness of
mathematics and sex role congruency. This is because the vast majority of students share
the same view of the usefulness of mathematics (they ‘need’ this course and no more),
whereas sex role congruency appears not to be an influential factor in the student’s view

of themselves as mathematicians.

In the adult student, it will be assumed here that the internal belief system is fully
formed and engagement with ALBs has been virtually cemented. While confidence will
be difficult to alter at this stage, it is worth noting that mathematical confidence may well
vary across the perceived context of a given problem. Evan’s notion of predominant
positioning in either ‘practical math’ or ‘school math’ will also serve as theoretical
framework for the interpretation of student solutions provided during a problem solving
session. A ‘school math’ context is signalled through a written solution, a procedural
solution as taught in a classroom (cross multiplication or long division, for example). A
‘practical math’ context is signalled through a mental calculation or ‘real world’
reasoning. In particular, a tipping problem as modeled after Evan’s own study provides
an interesting opportunity to examine his notion of predominant positioning and how it

can impact student problem solving and the correctness of solutions put forth by students.
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CHAPTER THREE
Methodology of Research

The more we learn about the wuniverse, the more
complicated it appears to be, but we have discovered that
beneath those complexities lie deep simplicities, laws of
nature.

(Cohen & Stewart, 1993, p. 5)
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Participants
Mathematics 436, or advanced grade-10 mathematics, is a critical course for those who
aspire to higher education, though it is not required for high school graduation. It is
required for the study of the sciences and commerce, but also for social science in some
CEGEPs, as well as for many professional or vocational programs including nursing.
While teaching this class in adult education over the summer of 2004, I became intrigued
by the various levels of confidence and frustration exhibited by my students, and wanted
to explore in greater depth their reasons for persisting with this course; I also wished
better to understand their problem solving process in the hopes of improving my own

teaching in the future.

The course consisted of 4 books each with one exam covering (1) Logic, Set
Theory, and Relations (2) Straight Lines II (3) Factoring (4) Algebraic Fractions. The
first book, Logic, is the longest and includes the most material. Straight Lines II is the
shortest book and is generally considered to be the easiest, covering parallel and
perpendicular lines as well as the distance formula. Factoring is fairly straightforward
and includes the factoring out of common terms, factoring polynomials by grouping,
factoring trinomials and difference of squares. The final book, Algebraic Fractions,
builds on factoring and explains how polynomials in the numerator and denominator

cancel out.

Classes were given five days per week, for three hours each day. I also
volunteered my time in the afternoons for ‘extra help’. The pace of the material was
intense and required a measure of dedication on everyone’s behalf. Absolutely all of
these students took this course because of ‘need’ either to graduate high school or as a
pre-requisite for further study. The programs they were bound for required mathematics
436 and, because they had either failed that course previously or not taken it at all, they
now found themselves learning this material in a summer school. Students were therefore
carrying an “‘emotional baggage’ they will have built up with the previous ‘failure’”
(Duffin & Simpson, 2000, p. 88). The resultant shame and disappointment of these

‘failures’ is explored in greater detail through interviews with the students. This

29



‘baggage’ is a further adult quality despite other youthful characteristics of the study’s

demographic such as age.

With their first exam on Logic, I handed out a questionnaire to be completed on a
voluntary basis. The purpose of this exercise was in part to get to know my students
better, but also to help qualify the summer session adult education demographic.
Students were asked to identify their gender, age, whether or not they were working.
Students who were working were asked to specify their job and the number of hours they
work each week. Students were also asked about their scholastic/ professional intentions
for the upcoming school year (fall 2004). Finally, students were asked to describe how
they were feeling during the test they had just written.

The first part of the research consists of comparing student test results with the
student’s earlier estimation of those results. The difference is taken to be reflective of the
student’s confidence in their own mathematical ability. In 2004 as well as in 2005,
virtually all students in the class participated in this estimation process. The data from
2004 is collected from 27 students (10 male and 17 female). The data from 2005 is
collected from 34 students (16 male and 18 female). The second part of the research
involves eight case studies via semi structured interviews which include a problem
solving session. Participants signed a consent form a sample of which is available in

Appendix C.

Method
On the first exam in the summer of 2004, I requested that the students provide me with an
estimate of their test grade after having completed the exam, but just before handing it in
to me. I wanted to see how accurate their estimation of their own performance would be.
I repeated this estimation process on all three subsequent exams, to determine whether a
gender related difference in confidence was consistently observable. On the fourth exam,
most students were so eager to be done with the course that they ‘forgot’ to estimate their

grades leading me to exclude the few estimations that were provided from confidence
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analysis. The experiment was again repeated with a different group in the summer of

2005 at the same school, taking the same course, with the same teacher.

In 2004, as I was collecting the first batch of data and searching for a possible
explanation of these apparent gender differences, I grouped the class into three categories,
underestimates, accurate estimates, and overestimates. I proceeded to interview 4 women
and 4 men via semi-structured interviews. The purpose was to determine how the
students were evaluating the correctness of their solutions, and to consider the effect of
both confidence and frustration levels to the student’s self-evaluation. Understanding
motivation for taking the course, and approaches to problem solving were also goals. The
first part of my interviews revolved around the following questions:

1. How did you come to Place Cartier? What is your mathematics story?

2. Why are you taking mathematics 436 now?

3. Why did you not take mathematics 436 before? or Why did you fail

mathematics 436 previously?

4. What would you change to better perform, or to enjoy mathematics more?

In youth sector public high schools, students are divided into ‘regular’ 416 mathematics
or ‘enriched’ 436 mathematics in grade 10 (secondary 4). Five of the interviewees, all 4
men and 1 woman, were originally placed in 416 mathematics and now needed 436
mathematics to be admitted to John Abbott College. The personal story was the most
interesting part of this process for me simply because, as teachers, we rarely get to know a

student’s history in such detail.

Question 1 & 2- Logic

For the second part of the interview I prepared 5 problems to solve beginning with 2 logic

problems.

1) If pistrue and q is false, determine the truth value of the following;:

p: I live on earth
q: I have 7 brothers

a) " (pAq) b) " (pVq)
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2) A={3,6,7,8}
B={7,8,9}
U={0,1,2,3,4,5,6,7,8,9,10}
Find BN A’

Interviews were several weeks after that part of the course; I was interested to see how
much had been retained. I also favoured these because they offered many possible
solutions. I anticipated at least three possible solutions including (1) recollection of
negation rules (ex. 7 1 p < p ), (2) truth table, (3) verbal solution (using statements to
reason). Logic, however, is no longer part of the course. Question 1 would therefore be
omitted in a repeat of the study. For question two, I expected students to use Venn
diagrams, lists, and truth tables. Furthermore, since there were multiple approaches
available, taught in class only a few weeks prior, I expected that the students would use

one approach to solve the problem and another to check their solution.

Question 3 — Word Problem

The third problem was a word problem that involved fractions. Both word problems and
fractions appear to be hurdles for students, and I wanted to observe their approach to
these. I also wrote out all of the numbers as an added challenge: for example. ‘twenty’
instead of 20. The problem was given as follows:

3) Stacy lives two kilometres from her friend’s house. It takes her
twenty minutes to walk from her house to her friend’s. If she
leaves her house at ten am, at what time will she be nine tenths of
the way to her friend’s house? How far will she have walked?

Al s

Stacy’s house Friend’s house

Students finishing grade nine should be able to solve this problem. Possible strategies
included (1) fraction arithmetic, (2) cross multiplication, and (3) the ‘Straight Lines II’
approach from this course. Fraction arithmetic here would involve multiplying the total
time and/ or the total distance by nine tenths. Cross multiplication would involve
establishing ratios such as (x/20) = (9/10) or (x/2) = (9/10) and cross multiplying to solve
for the unknown x. A functional approach, that is finding the equation of the line given

two points (0,0) and (20, 2), was not anticipated as it was not a part of the current course
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and likely had not been used by students in several years. The Straight Lines II approach
involves finding “the coordinates of a point [P] that divides a line segment in a particular
‘ratio a:b, given the endpoints of that line segment” (Perreault, 2003, p. 4.2). If the
endpoints of the segment have coordinates (x;,y;) and (x,,y;) then the coordinates of the

+  ax, by, + ay
+b ’ a+b

point P are given by the formula (bx‘ ) Students are given
a

this formula in class and are taught to apply it. The formula is not however derived or

proved making its application primarily a question of memorization and procedural

application.
time A
20 mn B(2, 20)
P{1.8, 18)
AD0) 2km distance
110 0f2 km 1810 km

Figure 1. The “Straight Lines I1” Approach

In the given example, the ratio is 9:1, so one can take a =9 and b = 1. If the endpoints of
the segment are A(0, 0) and B (2, 20) (see Figure 1), then, according to the formula, the
coordinates of P are (1.8, 18). Here, the x-coordinate represents distance, and the y-
coordinate represents time. If Stacey leaves at 10am, she will arrive 9 tenths of the way

at 10:18 am having walked 1.8 km.
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Question 4 — Algebraic Fractions

4) Perform the following multiplication:
Z} - 49 8 2Z* - 13Z- 7
2Z* 132 -7 Z+7

A question on algebraic fractions was originally included as it was the current part of the
course and performance on this question could be contrasted with performance on the
logic questions from earlier in the course. Also, these problems involve some factoring,
which students could have used to check part of their solution. Unfortunately, so much
time was spent struggling with problem three, interview time constraints required this

question be abandoned in favor of question 5.

Question 5 — Tipping

The fifth problem consisted of a tipping question, which was intended to provide a real
life context from within which I hoped to observe the students’ predominant positioning
in either ‘practical math’, or ‘school math’.

5) You go out to a restaurant for breakfast and have to pay the
following bill at the end of your meal. How much would you leave
as a tip for a waitress who served you well, but not especially so?

This question is similar to one used by Evans (2000) and I was hopping to make some

comparisons between my results and his.

In the current study, problem 5 included a photocopied receipt and the mention

that the service was good, but not especially so. I control for what might be termed the
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service variable by assuming that the service is not a distinguishing factor in an effort
isolate the calculation of a tipping percent. Here, too, more than one strategy was
anticipated with which the interviewees could have calculated the percent and then
checked the correctness of their answer. Possible strategies anticipated were: (1)
Multiply the total before tax by 0.15 (2) Multiply the total before tax by 1.15 then subtract
the total (3) Add the tax and (4) Shift decimal of the total before tax to determine 10%,
then add half of that. The receipt total after tax was $12.07, but the total before tax was
not explicitly written on the receipt making anticipated solution (3) the most likely.

As these problems proved more time consuming than anticipated, I opted to focus
on question 3 (word problem) and question 5 (tipping) in describing the results in the next
chapter. Complete transcripts of these interviews, as well as consent forms and the

interviewee’s solution sheets may be found the Appendices.
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CHAPTER FOUR

Quantitative Confidence Results

[Glood or positive feelings with regard to mathematics
need not necessarily indicate or lead to better
performance, just as bad or negative affect need not
inescapably interfere with cognition.

(Evans, 2000, p. 64)
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Results from the preliminary questionnaire from 2004 provide a snapshot of the
classroom demographic and are summarized in Table 1. Of the 30 students in the class at
that time, 3 have been discounted from this study as they only took 1 test and therefore
are not representative of the course as a whole. Of the remaining 27 students, 18 women
and 9 men, I received 19 completed questionnaires. Here, I will define mature students to
be 18 years of age or older, who have spent some time out of school, working or
otherwise. Using this definition we find that only 7 students in the class might be
considered mature. The group nevertheless possesses some ‘adult’ qualities as nearly half
of respondents work as well as study. This balancing of profession and education may be
considered a mature activity in addition to the aforementioned ‘adult emotional baggage’

of the students.

Table 1 — Preliminary Questionnaire — summer 2004

Moo L

Female 12
17 or younger 12

18 or older ’ '_

Yes | 9

Working
School

—

(S5}

Nervous
Bad, scared
Good, relaxed
Unspecified
Confused
Concentrated/ Remembering

< NIV Wi

We can also see from Table 1 that only three students describe themselves as feeling
good or relaxed during the first exam. Most of the class (12/19) had already graduated

from a “regular” high school in the youth sector, meaning not in adult education, and had
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plans to attend CEGEP in the fall. This constituted a highly motivated group; all of these
students want to receive credit for this course because of ‘need’, though not all initially

invest sufficient effort in order to pass.

Table 2 summarizes the results of student estimations as compared to their actual

test results on the very first exam (logic) in 2004.

Table 2 — 436 “Logic” Test and Estimation Results 2004

What proved interesting was the gender divide, which was too pronounced to
overlook: 53% of women (9/17) underestimate their performance whereas 0% of men

underestimate their performance. Similarly, 60% of men (6/10) overestimate their
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performance, though half of those by only 1%, as compared to 18% of women (3/17) who
overestimate their grade, one of them by only 1%. This striking confidence divide
between the genders seemed particularly odd given that women not only outnumbered
men by nearly twice as much; but also outperformed them by more than 10%. Also
noteworthy is the fact that only 12% of women (2/17) failed this test, whereas 40% of
men (4/10) failed. At the end of summer 2004, there was a clear and consistent tendency

of underestimating women and overestimating men.

A Bird’s Eye View
Data varied significantly from the first year of the study to the second, particularly in

terms of the gender differences represented. Results for both years are summarized below
in Table 3. Achievement mean is the average scores of the four tests. Confidence is
evaluated as the difference between the estimated result and the actual test score.
Negative confidence results from underestimation of performance whereas positive

confidence reflects overestimation.

Table 3 — 436 Summer Course Test and Estimation Results

Male (10)
Female (17)

o yT
Female (18) . -7.99 8.42
Class (34) . -6.97 7.69

Female students outperformed male students in both years. Female performance
improved slightly the second year, and male students did significantly better in 2005 than
in 2004. On average, women in both years underestimated their performance. An
interesting difference also appears in the confidence of males who are notably less
confident in 2005 (-5.83) than in 2004 (+0.68). A further difference appears in standard
deviations: standard deviation in confidence is larger for women than for men in both

years, but notably reduced from 2004 to 2005.
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Figure 2 plots the confidence (x) and achievement (y) means of students in 2004.
It is clear that a vast majority of females, 82% or 14/17 underestimate their achievement,
whereas the vast majority of males, 70% or 7/10 overestimate their achievement. Also, it
is apparent that while 90% (9/10) of males estimate their grade on average to within 10%,
only 41% (7/17) of females estimate their grade on average to within 10%. Irrespective
of gender, of students who underestimated their grade, 94% (16/17) achieved a mean of
70% or higher on their tests. Comparatively, of those students who overestimated their
grade, only 20% (2/10) achieved a mean of 70% or higher.

Figure 2 — 436 Summer Course Confidence and Achievement 2004

Confidence and Achievement 2004
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Figure 3 plots the confidence (x) and achievement (y) means of students from the
2005 class. Here again, most females, 78% or 14/18, have negative confidence, but this
time only 25% of males (4/16) have positive confidence. This is an important difference
from data collected the previous year. Again, it is apparent that while 75% (12/16) of
males estimate their grade on average to within 10%, only 56% (10/18) of females
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estimate their grade on average to within 10%. The gender difference is therefore
reduced in 2005 by comparison to 2004, forcing one to consider other, possibly more

important, influences on confidence aside from gender.

Figure 3 — 436 Summer Course Confidence and Achievement 2005
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Irrespective of gender, of those students who underestimated their grade, 92%
(24/26) achieved a mean of 70% or higher on their tests. Comparatively, of those
students who overestimated their grade, only 25% (2/8) achieved a mean of 70% or
higher. This is more in keeping with the finding from the previous year. The data from
both years therefore suggests an inverse relationship between confidence and
achievement. That is to say, lower confidence is more likely to accompany higher
achievement, and higher confidence is more likely to accompany lower achievement. In
this way, the so called ‘lack of confidence’ displayed by female students might be viewed

in a more positive light.
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Confidence Throughout the Course

These averages conceal the range of student estimations. For example, a student who
underestimates by 20% on the first test, but only by 5% on subsequent tests will show a
confidence average of -8.75 masking the depth of insecurity demonstrated by the initial
underestimation. For this reason it is telling to consider the confidence data particular to
each of the first three tests. Again, confidence is measured as the difference between the
estimate and the test score, with negative confidence indicating under estimation. Empty

boxes signify that no estimate was provided by the student for that particular test.

Table 4.A. — 436 Summer Course Confidence Difference 2004

2004

* Single under

estimation of

15% or more.
> 14 female
> 3 male

** Single over

estimation of

15% or more
> 1 female
> S5 male
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Table 4.B. — 436 Summer Course Confidence Difference 2005

2005

* Single under

estimation of

15% or more.
» 11 female
>» 9 male

** Single over

estimation of

15% or more
> 1 female
> 2 male

Of the estimations made over the course of the two years, 28% of female estimations
(25/90) and only 17% of male estimations (12/69) are under their corresponding result by
15% or more. Comparatively, 2% of female estimations (2/90) and 10% of male
estimations (7/69) are over their corresponding result by 15% or more. There is an

important difference between the classes of 2004 and 2005 as well. The 2004 group
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shows greater gender differences between underestimates and overestimates of 15% or
more, whereas the 2005 group echoes this difference on a much smalier scale highlighting
the dangers of concluding based on small sample groups. While gender differences do
make themselves known in this study, differences between the two classes and even

between two tests must also be taken into consideration.

Notable is also the relatively lower confidence for both men and women in both
years on the second test as compared to the first test. This may be due to the fact that the
first test was significantly harder than many expected, whereas the second test was
comparatively easy. Because grades were lower than hoped for on the first test, students
reacted with decreased confidence in prospective results on the second test and hence
made lower estimates. What is also interesting is that while male confidence seems to
have been nearly restored to original levels or beyond on the third test, female confidence
struggles to recover. In 2004 the confidence means moves from -6.38 to -12.25 to -11.17
on each of the three tests respectively. Female students from the 2005 group fare better in
confidence recovery, though still not as well as their male counterparts with the female
confidence mean moving from -4.03 to -8.69 to -5.81. Does this indicate that female
students are impacted more heavily by long term mathematical history, whereas male
students are impacted more heavily by recent history? Perhaps, but there is insufficient

data to make a conclusive statement; further investigation is required.

Some students chose not to estimate their grade on certain tests, which bodes the
question: why? The Straight Lines II test may be judged to be the easiest as it received
the highest achievement; it also obtained the least number of blank estimates. In this way
we may link the difficulty of an exam with the refusal to provide an estimate.

Table 5 — Blank Estimates

2004 Blanks (27) 9 1 6
2005 Blanks (34) 2 3 4
Total Blanks ( 61
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While some simply forgot to estimate, reasons for refusing to estimate resembled reasons
for providing low estimates: fear of appearing conceited by estimating high, not wanting
to ‘jinx’ the result by estimating high, and refusal. Superstition and stress seemed the
most common responses offered by those who chose not to estimate. One female who
would not estimate her Straight Lines II test achieved a perfect score of 100%. She
explained her fear: “I don’t even like talking about my grade. I won’t do it. I’'m afraid
I’ll do bad if I talk about it... it’s like a phobia I have. I don’t like doing it! I won’t do
it.” It’s as though they feel the process of estimating their result might somehow impact

the result itself. The refusal to estimate, in this case at least, is motivated by fear.

Similarities Across Gender

The relative trend of graph 1 and 2 suggests that irrespective of gender, poor performance
is accompanied by an excess of confidence. Graph 3 does not use means but actual test
scores and estimates. It plots each student’s confidence difference and test score for each
of the first three tests. Blank estimates have been omitted. The sample size is therefore
n=163. Figure 4 is structured so that the confidence difference is presented in ascending

order with corresponding test scores.

Figure 4 — Individual Test Results of Confidence and Corresponding Achievement
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The graph clearly shows a drop off in achievement after the 130" student. That
particular student has a confidence difference of +4. The test mean for the 30 students
whose confidence difference is greater or equal to +4 is 63.12%. This is significantly
lower than the test mean for students with lesser confidence which is 84.21%. Al
students who achieve a test result of 90% or higher, have a confidence difference of less
than +4%.

Differences do exist between the genders in this particular group. It is a highly
motivated group as students ‘need’ this course for graduation or future study. The group
1s majority female (2004: 17 Female to 10 Male, 2005: 18 Female to 16 Male) where, on
average, female students outperform male students on every test. Further, these are
students with a history of low achievement in math. Their ‘need’ for this course stems
from either having failed it previously or having been sent into a lower level course in
high school. This group is therefore characterized as having adult qualities such as: (1)
studying within an institution of adult education, (2) balancing profession and education,

and (3) carrying the ‘emotional baggage’ of previous mathematical ‘failures’.

Despite the relative strength of females in this group, both in number and
performance, results suggest that female students are generally less confident than their
male counterparts, a fact which is confirmed by mathematics education literature. In this
study, male students were more likely than female students to overestimate their
performance, and female students were more likely than male students to underestimate
their performance. “‘[S]elf-confidence’ is viewed as the key to girls’ success, the mode
of achieving it appears to be gender differentiated. While boys may be described as
‘abounding in confidence’, ‘overconfidence’ in girls is a bad quality” (Walkerdine, 1989,
p. 104). This view of overconfidence as being a negative quality in girls may contribute
to their relatively lower estimations, wanting to offer a conservative estimate rather than
appear conceited. This is confirmed by those who would not estimate their performance
out of fear of ‘jinxing’ the final result. Other factors, aside from gender, influence
confidence, as will become clear from the interview analysis. So far, we have seen that

these include past performance, superstition, and the year in which the data was taken.
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CHAPTER FIVE
Qualitative Results : Eight Case Studies

The fact is that a life remembered, like any great work of
art, constantly generates new meanings.

- J. Bernatchez
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Of the 8 interviewees (4 male and 4 female), 3 were prone to over-estimating their results,
3 made accurate estimations and 2 were prone to under-estimating their results. Table 6

summarizes the interview demographic.

Table 6 — Interview Demographic

2 3 4 5 6 7 8

Female | Male | Female | Male | Male Female | Male

Under | Over | Over Over | Accurate | Accurate | Accurate

17 18 41 17 18+ 19 17

While specific ethnicities are not listed for each of the interviewees, they nevertheless
constitute a diverse group of individuals, representative of the Place Cartier Adult
Education summer program. Interviewees were from Canada, St. Vincent, The
Philippines, Lebanon and Italy. The mathematics stories were quite varied, as was the
response to interview question 3 regarding what they would change to make mathematics
more enjoyable. One wanted simply to understand; another wanted smaller classes, yet

another wished for family support.

Cassy’s Story — Under-estimates

Interviewee number 1, here called ‘Cassy’ was a 35 year old mature student, an aspiring
nurse with a family and financial obligations. She was the kind of student who sat front
row center in the classroom. She had returned to school in order to become a nurse, and
selected her courses by requirement. Like the rest of the class, she studied mathematics
because she must. At one point in her interview she mentioned that she might like to take
more mathematics because she ‘enjoys it’, but that she would no longer ‘need’ more
mathematics, and so most likely would not take any more classes. She was an excellent
student, completing the course with a 96% average overall. She was always eager to
learn and to show her completed homework, yet seemed to feel sure that she had
misunderstood something, though she rarely did. She was one of the first to volunteer
when I mentioned my interest in interviews to the class, and ‘reminded’ me about the
interview before we had set a date. When she arrived for her interview she seemed
nervous, or anxious, glancing regularly at the recorder, and she struggled a great deal

more than I had expected her to with the problems I gave her to solve. When we declared
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the interview to be over, however, she tackled the problems head on when I left the room
for just a few minutes. Unfortunately, later that same day I realized that her interview had
not been properly recorded. I therefore proceeded to write down everything I could
remember about the interview. This detailed reflexive account replaces what would

otherwise have been the interview transcript.

Table 7 — Cassy’s Test Results and Estimated Test Results

In the statistical portion of this study, Cassy fell into the category of women who

underestimated their mathematics performance on exams. As the course progressed,
however, her estimations became increasingly more accurate passing from
underestimation by 11% to 1%, before falling dramatically on the fourth and final exam
to an underestimation of 15%. In her interview, she qualified herself as one who enjoys
mathematics when she is ‘getting it’, but who had never been good at mathematics
despite being among the best in the class. One day after class she told me: “I’ll be okay if
I can get just a 60.” Her greatest source of frustration appeared to be the feeling of
inability that she experienced when learning new mathematics concepts. Her perception
was that because she must study and take the necessary time to learn the material, she was
not good at math. She struggled against gender ideology and conflicted sex role
congruency as well as the ‘shame’ of not understanding. She tried to overcome her
feelings of inability by studying and preparing a great deal. That same day after class she
said: “I always do bad on tests. I just freeze up. I go blank ... I guess I just have to relax
but I get so nervous.” Judging by her performance, this worked well for her achievement.
It also explained her anxious reaction during the interview, as she was unable to prepare
for it. Her anxiety could then be classified as test anxiety according to Evans (2000) and

not numerical anxiety.

A second source of frustration for her was in balancing her life as a student with

her family life as a mother. She told met that she did not like to do mathematics at home
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because she did not want to ignore her son. She therefore did all of her homework in the
afternoon while he was in daycare/ school, so that she only had to do mathematics at
home before a test. I’m not certain that it was a good thing that she hid her mathematics
from her child, but it allowed her to cope with the frustrations of balancing her many

responsibilities.

During the problem-solving portion of the interview, Cassy appeared quite
agitated. Her breathing became more laboured; she fidgeted a good deal, and glanced
regularly at the tape recorder. She experienced a complete blank, reading and rereading
the problems without making any progress. She told me, “It’s just, I'm just feeling tense,
and it’s like I go blank, and the problem is just words.” Her use of the work fense here
was interesting because it was the same word that she used to describe her feeling on the
initial questionnaire during the first exam. This was her word to signal impairing anxiety.
Skipping forward to the third problem (word problem) she attempted to cope with this
anxiety by underlining information from the problem, and eventually managed to write
down some ratios, which, unfortunately, did not contain a variable for her to solve for.
She proceeded to write the correct ratio of time, and then changed it for an incorrect ratio.
Somehow though, she got to 1/18, and one of the answers in the problem was 18 minutes,
so she was close, but she did not know what to do with the numbers on her page and
abandoned the problem altogether. Written calculations assigned her a predominant

positioning in ‘school math’ for this problem.

By the time we got to the final tipping problem, she was more relaxed but did not
use any algorithm to determine how much she would tip. Instead, she assigned a default
tip of $2.50 saying, “That’s what I always leave if I'm eating just me... I always leave the
same, $2.50 is fine.” This was the first time in the interview that she displayed resolute
and unwavering behaviour, which was interesting given her positioning in ‘practical
math’ on this question. She was also more relaxed because she had been doing
mathematics for several minutes now and was ‘warmed up’. It would be interesting to
investigate further whether or not the mistakes that she does make on exams occur at the

beginning while she is still feeling tense. She told me that she was generally a nervous
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person, and just needed to relax and start “getting it” to be okay. Sometimes she needed

to stop and close her eyes and breathe for a few minutes.

When we concluded the interview, she was apologetic for her performance,
though I attempted to reassure her of how valuable this had been for me. I stepped out of
the room for a few minutes, and returned to find that she had attempted the first two
problems which she had previously left blank (her answers are incorrect because of a
negation error), and had a correct answer for the third problem. She told me, “I’'m getting
it now”. Earlier in the interview she mentioned this as being one of the things she liked

about math: the feeling of “getting it”.

Clearly Cassy engaged and persisted with tasks as she continued to work on the
interview problems even after the interview has concluded. She did like to work with a
partner, but was also strong as an independent thinker. Her impressive achievement in
this course could then be understood in terms of her participation in ALBs (autonomous
learning behaviours). Her internal belief system, interestingly enough, seemed not to
have impacted her ALBs. She was low on confidence, did not speak of mathematics as
useful except as a prerequisite, and struggled with sex-role congruency. Her attributional
style, attributing success ‘only’ to hard work and not ability would also be expected to
inhibit persistence. Given these factors one has to wonder how her persistence, ALBs and
consequent achievement have faired so well. Is she simply an exception to the rule or is

some larger dynamic at work?

Maelissa’s Story — Under-estimates

Interviewee number 2, here called ‘Melissa’ was 17 years of age. Though the school
board considered her mature enough to be an ‘adult’ student, she did not fit our definition
of mature student, in large part because she had not been out of school for two years or
more, and was not 18 at the time of this study. She did have a job however, and so had to
balance both work and school, as did the majority of ‘mature’ students. She also had a
history of failure with resultant ‘emotional baggage’: another ‘mature’ quality. Melissa

hoped to become a policewoman, and mathematics 436 granted her entry into a
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correctional course for one year, at which point she hoped to be accepted into Police
Technology. The correctional course she referred to relates to law enforcement without
being a part of the Police Technology program at John Abbott College. Melissa was a
quiet student who stayed after class to ask questions because she did not want to ask them
in front of others. Like Cassy, she too experienced the ‘shame of not knowing’. She
qualified herself as being weak in mathematics from the beginning of the course, right up
to the end of the course. On the initial questionnaire, her mathematics insecurity is
apparent as she described her emotional state during the first exam as follows: “I was
very nervous because math is definitely [sic] one of my weaker points”. Her greatest
obstacle appeared to be this ‘lack of confidence’ despite her performance being ‘middle
of the pack’.

Table 8 — Melissa’s Test Results and Estimated Test Results

Her overall average for the course was 77% as compared to the class average of

79%. Though she was far from being one of the weakest in the class, she was one who
drastically underestimated her results in the statistical portion of the study, by as much as
28% in the case of the second test. This was a reflection of her insecurity as well as of
the respective difficulty of the first test despite having done better than she expected on
that test. In the past, her feelings of inability were reinforced by academic failures that
overshadowed her victories. She had not taken 436 before, partly because she did not
qualify for it coming out of grade 9, but also because, “I couldn’t [my emphasis] do
that...‘cause I thought 416 was hard enough”. This became even more ‘true’ for her after
she failed 416 in grade 10 and had to do it again in grade 11. Notice how strongly she felt
about her inability, she did not say in would be difficult, or that she would struggle, she
says “couldn’t”, as though it were impossible for her to succeed in 436, despite the fact
that at the time of this interview she was doing just that. In this sense, she blocked on ‘I

can’t do math’ and is mathematically frustrated.

M: ...I’ve never ever been good at math in my entire life.
L: Is that what you feel? Or is that what your grades reflect?
M: [no hesitation] That’s what my grades reflect. [nervous laugh]

52



L: Why do you think that... like, why math instead of like history?

M: I’m not good at that either. [laughs]

L: So what’s your best subject?

M: Um, oh Lord, I don’t know, English I guess or ... I did okay in French.

One gets the impression from the exchange above, that her lack of confidence extended
beyond the boundaries of mathematics, and that possibly she was a weak student in
general. Her performance estimates do improve in the second half of the course,
suggesting the formation of a more realistic perception of her performance, and possibly a

slight diminishing of her mathematical insecurities.

One of the hardest parts of mathematics for her was: “Trying to remember what
steps come after [laughs] the next one”. In retrospect, that seemed true enough given that
she would normally pause until I either asked her what the next step was or told her what
to do. Generally, however, she was able to overcome this by practicing problems until
she simply remembered what she needed to do. Again, this natural part of learning was
being interpreted by her as a reflection of her ‘being slow’. This shame of studying was
reminiscent of the previous interview and will be revisited by other interviewees. Despite
this sense of shame, she never appeared ready to quit. When I ask her what she might

change in order to succeed better in, or enjoy, mathematics, she said:

M: 1 would probably study [coughs]} I would probably study more ‘cause I didn’t really
study a lot and I wouldn’t really change anything about my behaviour ‘cause I can’t really
do anything about that, it’s just kinda the way I am.

L: What would make math more enjoyable instead of just better. What would make it more
pleasant?
M: Um, understanding it? [both laugh]

‘Lack of understanding” was a source of frustration for her. During the problem-solving
portion of the interview, her confusion, or ‘lack of understanding’ became apparent. For
example, her use of the word ‘factoring’ instead of ‘distributing’ suggested that she is

unclear of the direction of each activity.

Turning to question 3, she attempted to solve the word problem using the Straight
Lines II technique we made use of in class, adopting a ‘school math’ positioning. While
this was neither the most direct, nor simplest approach, it was arguably the most familiar.

She began by reading the problem out loud and dividing the line into 10 pieces in order to
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determine the ‘ratio’ of parts traveled over parts remaining. She caught and corrected a
mistake made in dividing up the line into 10, but then noticed that she was lacking
coordinates for the start and end points. Here she blocked: “It’s just I've always worked
with coordinate points, I don’t know how to do it without them”, and can go no further.

Lack of familiarity was thus another source of frustration for her.

The final tipping question presented the least amount of difficulty for her, though
there was some confusion in recollecting what the appropriate tipping percentage was,
thinking first 7.5%, and then 15%. She finally used 18/ 100 (instead of 15/ 100)
multiplied by the total of the bill adopting a predominant positioning in ‘school math’ for
this problem as well. I allowed her to use a calculator. Her answer on the calculator
(2.1726) had 4 decimal places and she was unsure about how to convert this number into
currency. She therefore assumed that she may have made a mistake and tried reversing
her fraction using 100/ 18 multiplied by the total (67.1092). She realized it was a rather

large tip, however, and with help managed to make something of her initial answer.

M: Okay, she must have been really friendly to get like 67 bucks [both laugh} So

L: So wait wait, you’re saying this is 67 bucks?

M: I don’t know [laughs}

L: So if this is 67 bucks, then what would this be? [I point to her previous answer of 2.1726] Up
here? [M: Two] Your original answer was 2.1726... do you know?

M: [26 seconds of counting/mumbling to herself] ... rounded... like... [inaudible] 2 point one
seven?

She remained unsure of her ahswer, but was more confident of it for having attempted a
different strategy that she felt was ‘less right’. Nevertheless, changing positioning from
‘school math’ to ‘practical math’ enabled her to identify and correct an error. Finally, I
asked her what might make her feel more confident in mathematics, to which she
answered: “If it gave me a round number”. This was interesting as high school

sometimes conditioned us to interpret round numbers as more correct than decimals.

Melissa was not particularly persistent and did not work well on her own. Weak
ALBs could be taken to account for her ‘middle of the pack’ achievement. Low
confidence in mathematics impacted her ALBs in the most significant way. She did not
engage or persist freely because she was convinced of her own inability before she had

begun: “I couldn’t.” She attributed her success to effort and help, and her failure to
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ability, or lack thereof. This too impacted her ALBs in a negative way to the detriment of

her achievement.

Laurent’s Story — Over-estimates
Interviewee number 3, here called ‘Laurent’ was a very soft-spoken 18 year-old, non-

mature student by our definition. Laurent sat towards the front of the class with chatty
girls and was easily distracted by them. I moved him to another seat on more than one
occasion. He was one of 5 in the class who did not complete 436 with me that year,
returning instead the following summer. He failed the fourth exam and did not finish the
rewrite because he wanted to drive to Toronto. He therefore could not take 536 (the next
mathematics course) the following term as he had intended. Note here that he also failed
the first exam with me, but passed his rewrite. His motivation for taking these classes
was his aspiration to get admitted into computer science. Despite his seeming lack of

focus on his studies, he performed very well during the interview.

Table 9 — Laurent’s Test Results and Estimated Test Results

(rewrite 61)

The above table demonstrates the way in which he over estimated his performance
on every test except for the second one, which, as previously stated, was easier than the
others and followed the disappointment of the first exam. Though his overall average of
63% was significantly lower than that of the class average of 79%, he remained confident
in class and was not afraid to ask questions. His interview revealed that this may be
because he perceived his sources of frustration to be outside of himself; unlike those
students we have seen who have internalized feelings that they have never been good at

math.

Laurent: Uh, 516 I failed that course, 416 I got like 80.

Laura: Okay, so what happened in 516 then?

Laurent: Um, the teacher was bad, like a lot of people failed. [Laura: Okay] And he would mix up
diving with math, he was a diving teacher, [Laura: Okay?] so he would mix up diving and math
and laugh and talk at the same time so you don’t know what he’s saying. He was weird.
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Notice how he glossed over his failure by recollecting a previous success suggesting his
sense of ability. In his view, the teacher was the problem, not himself, and certainly not
his work habits or lack of focus. Later in the interview he identified large class sizes as a
source of frustration, because he preferred to work one on one. When I suggested a tutor,

however, he blamed a tutor’s alternate methods for failing to help him.

Laura: Okay. Do you have a tutor? ‘
Laurent: Uh, no I don’t.

Laura: ‘Cause if you like one on one learning that would probably help.

Laurent: 1 did have one a long time ago but uh, he taught me a different way from what they
taught me in school, [Laura: Okay] and it just confused.

He identified a source of frustration shared with interviewee number 2, and that is lack of
familiarity, or broken habit. He was not interested in learning ‘another way’. Over the
course of the semester, I came to conclude that his largest mathematics obstacle was
general laziness and lack of focus. His prime motivation was the need to qualify for
computer science, which to him, meant that he did not need to do well, only pass.
Consequently, he never made much effort above or beyond the barest of minimums;

sometimes he did not even make that effort.

During the problem-solving portion of the interview he correctly solved both of
the logic problems with minimal difficulty, in large part because he had recently reviewed
that material with me in preparation for his rewrite. Recollection, for him, therefore was
not such a challenge. Still, he was not completely sure of his answers. He did not dwell
on this, however, but dove straight into the next question. Again with problem 3 he had
very little difficulty. He did not divide the line into 10 pieces as did the others, but rather
manipulated the fraction on paper, was able to determine that it would take 18 minutes to
move from point A to point P, and correctly answered that the person would arrive at 9
tenths of the 2 km distance at 10:18 am. Here he was positioned in ‘school math’ by his
written solution. He was also able to conclude (correctly) that the girl in the problem
would have walked 1.8 km but did this in his head. This switch to ‘practical math’ left

him unable to explain how he achieved that answer.

Laura: How are you deciding? ‘Cause you haven’t written anything down, right? You did that in
your head? So how did you do that in your head?

Laurent: um, 9 times kilometres [2 seconds] I don’t know how I got it.

Laura: So write it down. How do you, do you have any way of checking it out, to make sure that
it’s good?
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Laurent: Uh. [8 seconds]
Laura: Does it feel right?
Laurent: It feels right.

Turning to question 5 (tipping) he read the question silently and said, “But Miss,
this is about being generous.” It is interesting that he did not think of the ‘practical math’
problem as being a question of mathematics at all, but rather saw this as a question of
generosity. Ultimately his written answer stated “15 is an even number so I would pay
15.078 and leave 3$ tip for the waitress.” Again we see the tendency towards whole
numbers, though it is interesting that he did not opt to leave 158. He valued the whole-
ness of the answer (how much tip would you leave?) more important that the whole-ness
of the total paid.

Laurent did not view his failures as being a question of lack of ability. In line
with the literature, he attributed failure to bad luck (bad teachers, class size and unhelpful
tutors) and on a lesser level to his own lack of effort. His attributional style and
confidence in his ability positioned his internal belief system so as to foster ALBs. While
he did work well independently, he rarely chose to do so, and did not engage with
mathematical tasks by his own initiative. He did however engage and persist with those
tasks set before him during the interview. To improve achievement, he would need to
engage and persist with his studies. Unfortunately, he did not even persist with his final
exam. Possibly, if he truly believed in its usefulness and impact on his life, he would

have invested the required effort.

Mildred’s Story — Over-estimates
Interviewee number 4, here called ‘Mildred” was 41 years old. She already had her high

school diploma, as well as a certificate in midwifery. Like Cassy, she too was an aspiring
nurse with a family, a front row center type of student, and one of the best students in the
class with an overall average of 91%. Mildred was taking mathematics 436 as a
prerequisite to her nursing program set to begin in September of 2005. Her reason for
taking the course, however, was not the nursing program, but rather the possibility of

improving her financial situation thereby providing a better life for her three children.
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Mildred was very particular as a student, as she would not write anything down
unless she was sure it was absolutely correct. She would never cross out, she would
erase, and the less certain she was of something, the less she would press down on her
pencil lest she imprint her error on the page as a testament to her ‘not knowing’. In this
way she too manifests the ‘shame of not knowing’. Her shame was hidden, however; she
was so prepared that, to others, she appeared to always have the answer. All lines were
made with rulers and she was always holding up her immaculate assignment asking me
“is it right? Is it correct? Oh my God!” During the interview she explained this to me in

the following way.

M: mhm. You know what? Uh, I'm making notes, that’s why I make clean notes, {L: mhm] I will
keep it so that I could teach my kids. They are in grade 4 and grade 3 now. [L: Okay] So I could
teach them, when they will be confused {L: Yeah], that’s why I had a nice clean notes [L: Okay].
It’s also for my kids, not only for my study.

Her children not only motivated her towards higher education and a better career,
but also towards excellence in her study habits and academic performance. Possibly,
however, she has taken this perfectionism too far, as no student of mathematics should
have an anxiety attack if their teacher writes something in pencil on the side of their
paper. It is important to note here that she never spoke to me of being nervous, and did
not complete the question regarding ‘emotional state’ on the original questionnaire. She
did not talk about her anxiety so much as she manifests it. At the end of the course, she
expressed interest in seeing the study once it was completed and made sure that I had her

email before she left on the last day of class.

Table 10 — Mildred’s Test Results and Estimated Test Results

Mildred certainly seemed to exhibit anxiety during class but is not under-

confident. In the statistical portion of the study, she was one of the few women whose
tendency it was to overestimate her grade. She was also one of the few women to express
an enjoyment and proficiency in math. Throughout the first half of the interview, it was
apparent that she was very confident in her mathematical ability. Despite this confidence,

there were many times during the interview where she exhaled deeply, or said ‘Ahhhhh’,
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or ‘mhm, so hard...’, as though it were a great burden for her to solve the given problem.
I was, therefore, unsure of how genuine her confidence was. The interview situation is
emotionally distracting and it may have been difficult for students to concentrate or think,
but she did this during exams or solving problems after class as well.

M: It’s interesting, because uh, since uh, elementary I love math.

M: mm, no, I just uh, I just uh, solve it quickly, understood it quickly, and I don’t have so many
things to memorize. [laughs]

L: Okay, well ‘cause some people feel like there’s a lot to memorize in math.

M: mm, no, just understand it and that’s it. Do the step by step and understand it, the rules, and
you can get it immediately.

L: That’s good to hear. So youw’ve always liked math. Were you always good at math?

M: Yeah. [laughs}

L: Yeah. [laughs]. Is math your best subject?

M: Oh, yeah.

In this sense then, Mildred was different from others interviewed in that she did not
attribute her frustration to lack of understanding, difficulty memorizing, poor teachers, or
confusing tutors. Instead, she attributed frustration to linguistic difficulty seeing as how
English is her second language. She attributed success to ability and hard work, and did
not need to attribute failure to anything because she did not fail. She was the only student
in this study who did not have, or report, a history of mathematical failure. This
attributional style placed her on the fence between what the literature considers
‘masculine’ and ‘feminine’. By attributing success to both ability (masculine) and hard
work (feminine) she fostered persistence and was generally unwilling to leave a problem

until she felt she understood it.

During the interview she tackled the word problem by reading it to herself and
writing down what she considers ‘relevant’ information as she went. She did this
information extraction on her first pass through the problem, as opposed to some others
who read several times before they begun to write anything. She got stuck on 9 tenths,
and exhaling deeply proceeded to read and re-read that portion of the problem. She then
stoped interacting with me. I continued to ask her questions, but she was talking to

herself and it was as if I was no longer in the room.

M: yeah, 9 tenths. How far will she have walked? [exhaling deeply] Huuuuuhhhhh. [13 seconds]
What time she will be in 9 tenths... What time will she be... 9... 10... At what time will she be 9
tenths... done this... 9 tenths... 9is to 1... formula...

L: What formula? You saying they forgot the formula...
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M: How far will she have walked... Stacy’s house... [5 seconds]
L: You’ve set up a ratio...
M: Could be 20 ...

Ultimately she determined that if it took 20 minutes to travel the whole distance, then it
would take 10 minutes to travel %, and therefore 15 minutes to travel % of the distance.
She seemed to feel that % and 9 tenths were the same and gave 15 minutes as her final
(incorrect) answer. I asked her how she decided if her answer is correct; she told me that
she was distracted, thinking of her final which is set for the following day. It was not that
she cannot solve the problem, only that she was prioritizing the understanding of material
that ‘counted’ towards her grades and this interfered with her interview performance. She
did not see the usefulness in this problem, and this component of her internal belief

system inhibited her persistence.

When attempting problem 5 (tipping) she relied on a rule saying: “The tip should
be ... same as the tax.” Initially she positioned herself in ‘practical math’ but switched to
a predominant positioning in ‘school math’. She proceeded to multiply the GST and the
PST. When I asked her what operation she was performing on the tax, we again had
some linguistic confusion before she answered multiplication, then, realizing her mistake

attempted to erase her ‘bad’ work.

M: Okay okay. Ithought it’s the, it’s just, add the tax. Just add the tax...it’s one eighteen... The
tax is one eighteen... so it’s up to you if you could give her a $1.25 or $1.50, or $2... but what I
have heard, the tax is the same amount that you could give to the waitress as a tip.

Note that even though she understood what the exact tip ‘should’ be, she nevertheless
maintained that there was an element of choice, and that her choice was to leave the same
as the tax. Her predominant positioning was thus one of ‘practical math’ despite the
‘school math’ of her written solution. Before the interview ended she looked over her

earlier problems and seemed dissatisfied with her answers.

M: [she flips the page over and looks over the earlier problems. Speaking under her breath] I
don’t know what this [both laugh]

L: Alright, thank you very much.

M: I mix up because I thought I will be multiplying [laughs] the tax

L: It’s a big tip 348

M: Yeah, it’s a big tip and the total only is $12. Just add the tax. [exhales] aaahhhh.
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I turned off the recorder and she asked me how to do the problems that she struggled
with, I told her that it’s okay, she did very well, but despite these reassurances she was
very insistent, and in the end, I spent another 10 minutes with her, solving the interview
problems. She wanted to change her solutions on the questionnaire now that she knew

how to do them correctly, but I would not let her.

Mildred’s attributional style, confidence, and perception of the usefulness her
mathematical understanding will bestow on her children, worked together to form an
internal belief system which operated to the benefit of her achievement. What’s more,
she did not exhibit any difficulty with sex-role congruency with regard to her high
confidence, high achievement, and role as a mother. She exhibited all major ALBs by
engaging, working independently, and persisting with tasks. This impacted her

achievement in positive ways as evidenced by her test scores.

Jason’s Story — Over-estimates

Interviewee number 5, here called Jason, was the biggest discipline problem in the class.
He had a smart mouthed answer for everything and was kicked out of class more than
once. He was playful and distracted, exhibiting the ‘boyish’ behaviour taken in the past
as indicative of mathematical ‘flair’ and ‘ability’. His cell phone was a focal point of
interest for him. He would take calls sometimes, yet continued to attend class,
overworked and tired but present. He worked in his father’s restaurant, and when a few
employees quit, he worked between 50 and 65 hours per week for the first few weeks of
the term. While this certainly reflected ‘adult’ frustrations of balancing school and work,
he was only 17 years of age, and therefore not a mature student by our definition. 1
believed that if it hadn’t been work “preventing” him from excelling to his full potential

in my class, it would have been something else. He simply was not a serious student.

Jason was taking this course as a prerequisite to Food Service and Restaurant
Management at LaSalle College. He did not require the full 436, however, he only
needed 426, and ultimately, this is why he never wrote the fourth and final test. He might
have been interested in trying to pass it, but had fallen so far behind at that point, that he

was preparing for the rewrite of the first test.
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Table 11 — Jason’s Test Results and Estimated Test Results

4

(re write 66) | {re write 80) (never wrote)

The statistical portion of the study revealed little more than his own understanding
that he was not prepared for the first exam, and that he wished to pass the second.
Generally, however, his behaviour was over proud, and he tried to seem as though he
knew and understood more than he did at all times. For this reason, I found his self-
report throughout the interview to be generally unreliable. During the interview he
identified several potential sources of frustration, the first of which being ‘not
understanding’. He stated that when he understood one thing the rest may follow, but that
other days he was just stubborn and could not understand. He did not consider himself

unable, only stubborn.

J: Um, I like math but... it depends. If1 ... like, I like, | like math, but if I'm... like some days
I'm just stubborn. I won’t understand anything. But there’s other days that I really want to ... like
as soon as I understand one thing, then the rest of the stuff [ have no problem. Like 'l understand
the hard stuff, but the easy stuff will give me a hard time.

This notion of ‘easy stuff” vs. ‘hard stuff” recurred in the interview, and it seemed that he
qualified the things he understood as hard, whereas the things he struggled with were
perceived as easy. When I asked him if this has always been the case, he said no, just in
this class. I could only assume this was a defence against feeling stupid for not
understanding because if he were ‘stupid’ he could understand what is easy, but not what
is hard. This defence could be categorized, as by Evans (2000), as a manic defence with
respect to math. Specifically, it seemed to be a reversal, seeking to neutralize a
disagreeable feeling by reversing it into the opposite. Here the disagreeable feeling was

the ‘shame of not knowing’ what was casy, and its opposite was knowing what was hard.

A second source of frustration for him was ‘balancing school with work’, though

there was also a family component to consider as he worked for his father. Note that this
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family business was a restaurant and likely swayed his choice to pursue studies in

restaurant management.

L: How many hours a week were you working?

J: Like a week? Like before? [L: Yeah] Like when we first started school? Oh, like, between 70
and 80, like [L laughs] a Jot [both laugh] yeah, crazy hours.

L: So it’s difficult to concentrate on math when you’re working 80 hours a week.

J: Yeah, it’s a family business so I don’t have a choice, you know. It’s like, we were stuck.

J: Like I had no time for nothing, you know? [L: Right} Like see now I can come in and stay ‘till,
stay ‘till six. You know I’ve nothing to do. Like I took, I have my week off now. 1 told my father
like that’s it, you know? Like he understands also you know? Like, he didn’t, he wasn’t uh... he
wasn’t for the fact that I was working... you know, he wanted me to go to school. Like, thing is,
he works night shift, so if I wasn’t at work he’d work all night and all day. And I can’t let that
happen.

Cleatly he was working too many hours to be taking an intensive mathematics course, in
large part due to his sense of obligation towards his father who would have to work day
and night otherwise. “I don’t have a choice... I can’t let that happen”, he said. I wanted
to believe him when he told me that the only reason for his struggle in my class was this
one time working problem that he was having, but the fact remained that he had serious
difficulty focusing in general. Struggle with focus was, in my opinion, the most
significant source of frustration for him, and severely impeded his success 436. When 1
asked him what he might change to make mathematics more enjoyable, he told me that he
liked mathematics and would change nothing, “it’s one of those things if you don’t listen
you’re screwed ... here, you miss a class you’re screwed, forget it. You’re like, you're so
like, you’re... a month behind. So. I don’t know, it’s fun.” This did not sound like a
person who enjoyed mathematics, but rather, one who made light of feeling overwhelmed

or left behind. Again this showed reversal, neutralizing disagreeable feelings.

Throughout the interview, Jason interrupted repeatedly, spoke quickly, offered
immediate answers, and gave up on tasks the second he did not have the answer. There
was no perseverance, no patience for thinking, or even finishing sentences. In the

problem-solving portion of the interview he attempted the first problem because we had
recently been reviewing logic. When he did not immediately know the answer he became
distracted by the other problems on the page and wanted to move forward. He then

whispered ‘I have no idea’ so that the tape recorder did not record his uncertainty. This
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was something which some of the other interviewees also did indicating a sense of shame

in ‘not knowing’. Generally, Jason was not concerned with the correctness of his answer.

J: No. No usually I just, if if  know, if I feel like an answer... no, even if I don’t feel comfortable,
I’'m just, I’'m just, I don’t know, that’s my problem, I go too fast. [L: Okay} Like I’m a person that
[whistles low to high] You know like a... [L: Okay] don’t check let’s go. Wrong wrong right
right. But bad, it’s a bad problem.

i}ail faster if I don’t check.

This last comment was surprisingly negative and perhaps underscored a greater lack of

confidence than his otherwise cocky demeanor suggested.

When solving the word problem, he rapidly and correctly determined that it would
take 18 minutes to travel 9 tenths of the distance in the problem. He then offered up an
immediate (incorrect) answer to the second part of the problem saying 9 tenths of 2 km
was 2.5 km. The problem was that he did not know how to divide 2 by 10 without a
calculator and so estimated 2/10 to be 0.5 before adjusting his estimate to 0.25 and
quitting. His position here was difficult to ascertain. He seemed to be predominantly
positioned within ‘practical math’ but it was insufficient for him to solve the problem and

she was unwilling to make the switch to ‘school math’.

J: [5 seconds] point 5. [12 seconds] It’s point 25. [10 seconds] Usually, I would just stop. [L: You
would just stop. You quit] so let’s say this was on 10, Id estimate right there that I’d get 7

L: And you just stop?

J: I’d stop, and do something else, and come back to it in the end if I have time, if, I, I’d come
back to at the end and [inaudible] [L: Really?] And you just come back to it, and you look at it
again, and if on the second time I can’t find it

I suggested we try another problem then return to this one, since that is what he
said he would do, but he was not interested in doing that. I pressed a little further to see if
we could use his estimation technique to close in on the correct answer, but after less than

a minute he becme angry.

J: [exhales deeply] UH! [loudly] 2.5 km. [quietly]That’s my final answer. [pause]
L: Alright. Now do you feel [interrupted]
J: Sorry, I'm not a good guinea pig Okay.

He knew that 2.5 km was wrong but was beyond frustrated and was now angry; he
refused to press on any further. The tipping question posed much less difficulty for him,
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however. He knew that a tip was 15% and he knew to multiply the total by 0.15. Here I
allowed him to use his cell phone as a calculator, he multiplied the total by 1.15 then
subtracted the total from this new sum in order to determine what he called the ‘technical
tip’. In this way he positioned himself with ‘school math’ using calculator and classroom
procedure. It was interesting to note that he also assumed the waiter in the problem to be
male, though it said waitress. His experience working in a restaurant had facilitated the
tipping process for him. In other words, transfer had successfully occurred. Possibly, this
same experience allowed him to identify the server as male. After he had offered his
answer I continued to question him about what he would leave in this situation, his
confidence seemed shaken as evidenced by his sudden stuttering. He was sure his answer
was ‘right’; he was so sure that we were finished, and now had that expectation upset by
my continued questioning. Possibly the upset expectation made for some unexpected
frustration? Ultimately he used humour regarding the quality of service to cover up any

remaining insecurities regarding the ‘rightness’ of his answer.

Jason attributed his success to ability and his failure to forces outside of his
control (stubbornness, employment, luck). He seemed confident that he was able to
understand and achieve given the right circumstances. These components of his internal
belief system should positively impact his ALBs, but they were insufficient. He did
engage tasks, but could not focus to work independently or persist with them once
engaged. For this reason he did not perform well. He did perform better when rewriting
previously failed tests, but even in this he did not go above and beyond what he

considered the minimum possible scholastic investment in order to pass.

Moe’s Story — Accurate Estimates
Interviewee number 6, here called Moe sat towards the back of the class between two

girls who thought they were helping him by doing problems for him, or showing him
solutions right away. He was certainly over 18 years of age, but did not include is age on
the original questionnaire. and so may or may not be a ‘mature’ student as per our
definition. It is possible that he was a mature student, as he had been out of high school

for two years pursuing a mechanics program. His attention span was rather short and he,
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like Jason, was prone to quick frustration and occasional bouts of anger; frequently he
gave up on the material before he had really made an attempt. When he wasn’t following
in class he would tell me that he had to look at it at home. He would write down all of the
notes, but did not try to follow the class. He was taking this class as a pre-requisite for
Social Science in CEGEP, hoping to later transfer into business. He chose to take the
course at Place Cartier, rather than at John Abbott College, because Cartier did not have a

comprehensive final exam.

M: I had the choice between eh coming to Cartier or Abbott and ¢h I chose Cartier because it was
closer, it had eh they do the book, you finish a chapter, that's why 1did it. And I have to write a
final exam for it so I would do better without [a final exam]. [my emphasis}

Throughout the interview he spoke in the negative as reflected by his defeatist approach
to problem solving. From the statistical portion of the study, we can see that he was a

weak student with a fairly accurate perception of his mathematical performance.

Table 12 — Moe’s Test Results and Estimated Test Results

(rewrite 60) (rewrite 78)

He did not suffer from the ‘I’ve never been good at math’ syndrome; however, he did feel

that there was a time when he was in fact good at mathematics.

M: I was, honestly, really good at it at the beginning, and then, and then... I used to get 80s and
90s and now, and now [almost inaudible] no.

M: Grade 7 that was when I was good. That was when I had a good teacher and I was doing
really good. Grade 8 it wasn't too bad and then... actually grade 8 is when I failed because I had
ahhh a really bad teacher and he basically told me don't worry you'll be fine, you'll be fine, you'll
be fine. Just wait 'till this you'l pass that and I never passed it. He kept on saying that to my mom
also, he's like, don't worry, he'll do it he'll do it and then I'd be failing. So I'd have to redo it and I
passed it, and from then on I was...

The first part of his statement suggested that ‘bad grades’ may well have formed a source
of frustration for him. The second part of his statement was, however, more revealing in
that it allowed us to see the way in which Moe absolved himself of responsibility for his
poor mathematical performance. He identified a ‘bad teacher’ as being the source of his
‘bad grades’ whereas he had done ‘really good” when he had a ‘good teacher’. Not only

did he claim to have been doing well with a good teacher, but also that he himself was
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able in mathematics: “I was good”. It was the following year he failed “because I had
ahhh a really bad teacher”. There was also no mention of his liking mathematics, and it
meant little to him other than as a requirement for school. When he explained how he
chose what mathematics class to take in order to graduate high school, he said “It was
either my 514 I take or I take 436. It's the same thing”. For him they were
interchangeable because they would both permit him to attend CEGEP; it had virtvally

nothing to do with the content of the course.

A third and important source of frustration for Moe was ‘difficulty with
concentration’. Like Jason, he was distracted by others in the class, and struggled with

the attention span required for studying.

M: To go better for me, I think there'd have to be like a smaller class, When there are a lot of kids,
it's a lot harder to focus, you know, on one person.

M: If 1 really want to study, I'm with someone to study, then it can be for an hour, 2 hours, but if
I'm by myself ... I look at it for 1/2 an hour and then bam, I'll be like daydreaming out.

After only 30 minutes of studying he felt the need to stop, and did not return to the task
later on. We see here that he did not easily engage in ALBs as he did not work well
independently and did not persist with tasks. When I asked if he had a tutor, he made a

face and told me that he used to have one when he was redoing his grade 8 mathematics.

M: No he actually really helped me. 1 had big huge problem with algebra. Big problem with that.
Like it would never click. It was like...

L: Well, and algebra is grade 8.

M: Yeah, never click, never, never, never, never, never. 1'd failed it, I re did it. I had him there,
and then all of a sudden wack click in my head and I was doing okay.

We see then that the initial abstraction required to make the move from arithmetic to
algebra constituted a sort of block for Moe, emphasized by his repeated use of the word
‘never’ to describe his understanding of it. He was not, however, particularly interested
in having a tutor to help him with his mathematics despite previous tutoring success, and
it struck me that his only true difficulty with mathematics lay in his own unwillingness to
pursue mathematical success. He did not like to focus, or try, or study, or learn, and it

seemed doubtful that he would find success in a business program.
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During the problem solving portion of the interview, he tackled the word problem
with ‘school math’ by dividing the line into 10 pieces in order to mark off 9 tenths of the
way. From there, however, he was unable to go any further as he was “trying to
remember... how to do it”. He was recalling the straight lines portion of the course, but
was unable to extract the mathematics from the over-large context of the entire course.
Abstraction truly was then a source of frustration for him. He did not persist, giving up
very quickly after only a few minutes of reading and re-reading the problem.

The tipping problem offered less difficulty. He began by volunteering $1.50 as an
answer, but when asked to justify his choice turned his attention the receipt and asked
what a certain item was. He then decided that he would not leave $1.50 but would
instead add the tax to determine the tip.

M: Why? 'Cause there was something I remembered my parents saying you give them 15% or
something like that. The taxes. That's what you give them [He's breathing heavily, but his voice is
relaxing as if the moment of "stress" has passed.]

Calling up ‘practical math’ he recalled advice from his parents and was able to transfer
that advice, applying it to the problem at hand. Ultimately he was able to correctly
calculate a tip of $1.18 and concluded that he would round the tip to $1.25, positioning

himself predominantly in ‘practical math’.

We have seen how Moe attributed his success to ability and good teachers
whereas his failures were attributed to circumstance (luck, bad teachers/ tutors, large
classes) This attributional style was reflective of ‘masculine’ attribution as characterized
within the literature. However, this was insufficient to foster participation in ALBs as he
did not work well alone and failed to persist with tasks. This ALB failure explained his

generally poor performance over the course of his mathematical history.

Estelle’s Story — Accurate Estimates
Interviewee number 7, here called Estelle, was a soft spoken and articulate young woman.

At the time she was only 19 years old and, having never left school, qualifies as a non-
mature student. She had already graduated high school, had nearly completed her DEC in

Social Science, and was taking 436 as a pre-requisite for a two-year intensive nursing
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program. She rarely asked me questions in class, but she did sit next to another girl who
explained much to her throughout my classes. Estelle failed her first exam with me, but
proved very capable after some individual tutoring to clear up the material before her
rewrite. She represented those women whose estimates where quite accurate suggesting a

reasonable perception of her own ability and performance.

Table 13 — Estelle’s Test Results and Estimated Test Results

(rewrite 76)

This was the only student that I felt I really reached, in terms of adjusting her own
confidence in her mathematical performance. At the start of the course she told me that
she was not very good in mathematics, and after she failed the first exam I almost
believed her. When she asked me questions, I remember being surprised by how calm
and articulate she was, as well as by how far along her reasoning was. Her questions
were not preliminary, but rather the questions of one who has studied and understood a
fair amount and needs only to iron out some details. On the third test, she came to me
beforehand and said that she had studied all she could and that she didn’t even want to
look at the material anymore, that she just wanted to write the test. She scored a 98%. 1
told her that was the headspace she should always seek out no matter what she studies.
Once you’ve studied to saturation, you know you’ll be okay. By the end of the course,
she was able to tell me that she felt good about her accomplishment in the class, and

concluded that she wasn’t so bad at mathematics after all.

Her interview revealed that she had failed a year in mathematics sometime early
in high school, and so, a year behind in mathematics, tried to take 436 in order to
graduate. Unfortunately, she failed and found herself in summer school taking 514
“because they said it was easier to pass my 514 then to pass my 436.” [my emphasis]
Like other interviewees before her, we see that she took mathematics only because she
was required to do so, and that she cared little for what material was covered so long as it

met her pre-requisite. She did not intend to take more mathematics because she was not
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required to do so. Her interview also revealed that ‘not understanding’ was her greatest

source of frustration in mathematics.

E: When I don't understand and classes keep going, then that's when I start getting frustrated
because I'm not understanding this and they're still trying to get to new material and that just....
L: So what do you do when you start to feel frustrated?

E: Most of the time I just sort of like 'Ah whatever' and I just stop doing homework and stop doing
this because I'm not gonna understand even if I like sit down at home and try figure it, I'm not
gonna understand.

L: So do you... like if you could change anything to make the learning more enjoyable for you,
like, what would help that out? That blocking and not wanting to continue?

E: I think that when I have trouble with the material I need to just stop and see what's going
wrong. Make sure that I get rid of that problem, and once I figure it out, it's okay, then move on.
It's the part that moving on when you don't understand something that's worse for me.

This was an intelligent and reflective young woman with a fairly accurate picture of
herself. She knew that it is ‘not understanding’ that frustrated her, she knew that this
resulted in her wanting to give up on hope of ever understanding, and knew that all she
needed to do was stop and put in the extra effort towards understanding before she could
move on. She also demonstrated that she had overcome mathematics frustration in the

past when discussing her career choices.

E: I wasn't planning to go into nursing because I said "oh I can't do it, you know, I'm a grade
behind now, I'll just go into another field.' But then afterwards it was like 'I'm gonna work at it and
I'm gonna get it', so then once I had that motivation I think that helped me.

When she became frustrated by ‘not understanding’ her immediate reaction was to
give up, however, she did not express or manifest ‘shame of not knowing’. It was
perhaps for this reason that she was able to engage and persist with mathematical tasks.
She was confident in her ability to overcome her mathematical frustrations. What’s more,
she was motivated by professional ambition to do so thereby exhibiting her sense of the
usefulness of mathematics. I asked her if she had ever had a tutor; she replied that she
had but did not seem very enthusiastic about it. A second source of frustration could be
identified in the contradiction she experienced when she hired a tutor to help her
overcome ‘not understanding’, and though this helped, it did not help enough for her to
pass her final exam. Unfortunately she only hired this tutor for the final exam, and

recognized that perhaps this was too late.

She approached the third problem in a very straightforward way, articulating her
thought process throughout.
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E: Okay. Here it says that if she leaves her house at 10 am, what time will she be nine tenths of
the way, so I'm dividing this into 10 spaces [counts to check that she has 10], and I put a dot at the
9th part [L: okay]. So it's the 9/10th place and uh How far will she have walked? It takes her 20
minutes, so it would be 20 divided by 10. So that means she's doing... 2 minutes per part... yeah,
2 minutes per km, so how long will it take her to get back to there... It will take her 18 minutes to
get there.

This (correct) answer obtained via ‘school math’ was upset when writing out her solution.
She said 9 x 2 as she wrote 9 x 18. When I tapped her paper to point out her mistake, 1
interrupted her momentum and even after correcting her mistake she was unable to carry
on with the problem because, like Jason, she did not know how to perform 2 / 10 in her
head; she did not so much as volunteer a guess. Again, she had no means of checking her

answer, telling me only that she was “pretty sure” it was right.

During the problem five (tipping), Estelle appeared to be unsure of the regular
tipping amount.

E: Yeah so I would just add this up, I would calculate 10%, 10% of 12.07... [11 seconds] I would
give that amount for the tip. w

L: Okay, so what's that amount? [11 seconds]

E: 1 think it equals out to... ‘cause 10% of 108 is a dollar, I believe. I would give like $1.25 or
something. I can't use a calculator?

This was a fair estimate as we have seen from interviewees before her and she
accomplished it through ‘practical math’. She asked to use the calculator on her cell
phone, like Jason again, and thought it was funny that my phone did not have this option.
She then changed her answer for a less accurate estimate before expressing her frustration

about tipping in general.

E: Let's say I would just give 2$. Yeah, I'd just give 2$. I don't like tipping maybe 'cause I've
never been a waitress, But I find everywhere you go these days, everyone expects a tip. Tim
Horton's wants a tip, the gas station wants a tip, cab drivers want a tip...

She told me that 23 is a little tip even though it is quite large, and that 5$ (on a 12$ bill)
would be a big tip. Possibly she rounded up leaving over large tips because of her
resentment at the need for tipping and the possibility of being perceived as cheap.
Generally, however, Estelle demonstrated sound problem solving skills, and seemed held

up only by mental arithmetic, and possibly fractions.

In the end her internal belief system worked in her favour. She was fairly

confident in her ability, perceived professional usefulness of mathematics, and attributed
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her success to a mix of hard work and ability. What’s more, there was nothing to indicate
any conflict of sex-role congruency here. Influenced by this seemingly ideal fitemat
belief system, she actively engaged in ALBs, worked independently, and persisted with
tasks. Despite this very positive picture and general success, she would not study
mathematics further suggesting that more is required than ALBs for students continue

their studies in higher mathematics.

Timothy’s Story — Accurate Estimates

Interviewee number 8, here called ‘Timothy’, was only 17 years of age. He, unlike some
of the other students in the class, experienced some serious struggle with the course
material. We can see from the table below that his estimates were fairly accurate,
suggesting that he had a sense of his own performance and whether or not his answers
were correct.

Table 14 — Timothy’s Test Results and Estimated Test Results

(rewrite 72)

Though he only failed one exam (factoring), he frequently stayed with me after class to
review material that he felt was not clear, and to better prepare for exams. He was not
afraid to ask questions during class and did not display the ‘shame of not knowing’ as did
some of his peers. As a matter of fact, he was very comfortable with ‘not knowing’; he
was at peace with it. He also had a private tutor for the entire duration of the course that
he met with a minimum of once per week. This in combination with perfect attendance
and engagement with the class yielded an overall average of only 66%, well below the
class average of 79%. During the interview he revealed that he failed grade 7
mathematics and so, found himself a year behind in mathematics. He then failed grade-9
mathematics when he was in grade 10 and had to take that course in summer school. He
found himself in my class fulfilling graduation requirements, hoping to attend Dawson
College in January of 2005. As one might expect, repeated failure and struggle with
mathematics have negatively impacted both his confidence and enjoyment of the subject.

Ultimately he wanted to go into interior design, or to work with autistic children.
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One of Timothy’s primary sources of mathematics frustration might then be
identified as ‘being left behind’ or ‘being left out’. He experienced this on two levels: the
scholastic and the familial. He articulated his frustration and resentment about being held
back in high school at the very beginning of the interview with “I was always a year
behind in math” (my emphasis), and “hoping that I'd go to CEGEP on time with everyone
else”. Later on, however, when I asked him how he felt about mathematics in general he

mentioned his family along with his dislike of mathematics.

T: Ah, math comes a lot harder than me, TO me, than it does my family members, um, but it's not,
I mean it's a challenge. Like sometimes people like challenges... I like it when I get, like you
know, 1 like I you know, obviously when you finish it and your like "Yeah', you know, and like, pat
yourself on the back, 'yeah I rock’, but... I don't like it at all, no.

He perceived mathematics as being a sizable challenge for him, but not for his family
members. He mentioned his father in particular later on when I ask him what change
would make mathematics more enjoyable for him. It should be noted however that he

also said he might “buckle-down” and work harder.

T: Um, at bome wise, I think I'd like my father to be home more often 'cause he's an accountant

and he works very very hard to make sure he's first eh, from the top, you know. Um, and he's great

zsi:u Iil;‘ath, so maybe his help could have improved my math skills and my math you know marks and
A second source of frustration for him was the poor grades he received, despite regular
tutoring and success in other subjects. He said “math always drags my mark down” and
that it had prevented him from making honour role when he otherwise would have, “I was
always not that strong [in mathematics]”. While he generally adopted responsibility for
his own mathematical shortcomings, there was a moment in the interview where placed
the responsibility of his success and failure in the hands of his tutors.

T: I've had a tutor for History, Science and Math. So I failed my history but then I did it, my
supplemental, and did really well. [L: okay] Great tutor I had, really good. Science this time,
wasn't that good. My tutor wasn't as great but what can you do?

In this way he attributed failures in mathematics to lack of ability, but also to the quality
of help, or lack thereof, he received from others (father, family, and tutors). He may well
have perceived the quality of his tutors as a third source of frustration, but I tended not to
think so because he was very casual about it, “what can you do?” He did not sound upset

when he said this, he did not mention a bad tutor again, and it had not prevented him from
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seeking out other tutors in his pursuit of success. Certainly though, it provided him with a

comforting excuse should he need some reprieve from self-blame.

During the problem-solving portion of the interview, he was rather pessimistic
about his own ability to solve the word problem, though he performed no worse than

many of the other interviewees. He began by asking me questions I did not answer.

T: Nine tenths? Oh, okay, so this is um, um um um um, I forget what it's called... It's like a
number line, right? And you have your dots?

L: However you want to solve the problem is how you do it. [17 seconds]

T: So you can't even help, you can't tell me anything, what to do right?

L: No.

Like those before him, he divided the line into 10 pieces, and indicated the point 9 tenths
adopting a ‘school math’ positioning. He then paused to ask me whether or not the
problem was solvable, before proceeding to set up an incorrect cross multiplication,
indicating difficulty with fractions. He said he did not remember how to do long division
but nevertheless managed it quite well. Ultimately his answer stated that if it took 20
minutes to get from A to B, it took 22.2 minutes to get 9 tenths of the way. He realized
that this did not make sense, using ‘practical math’ to verify the accuracy of his “school
math’, but was unable to resolve his mistake. We left the problem and returned to it later
without success. His biggest problem while trying to solve this word problem was that
like Moe he was trying to recall how to solve it, and in the process was calling up the
context of the entire course. He was unable to abstract from that context and made
reference to several unrelated sections of the course: relations, straight lines, ratios,
graphs, and systems of equations. It would not be surprising to me if this difficulty with

abstraction were at the very core of his difficulty in mathematics.

Turning his attention to the tipping problem, it was interesting to note that he, too,
did not consider this to be a mathematics problem at all, adopting a positioning in
‘practical math’.

T: I'm really cheap. [L: laughs] I'm very cheap um. Normally what I'd do is I'd add up the taxes.
This is just like not even mathematical wise. Like, this is what I do is I add the taxes because the
tax is 15% right?

He correctly added the tax by hand and determined that the tip should be $1.18, which he

said he would round to $1.50 or $2 before asking “you want this mathematically or just
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logically?” as though the two were mutually exclusive. Here, too, he called up a huge

context in making his decision for determining the tip.

T: I would probably give her a dollar fifty because at dinner, normally I'd give 2 dollars 'cause I'm
really cheap, but I'd probably give her a dollar 50 because this looks like, it looks like a really...
Nibbler', I would never know what that is.

L: (laughing] I think it's a sandwich.

T: okay, so this is probably lunch.

L: yeah, probably. Well what does it say in the problem? It says breakfast.

T: OKAY. Well break... okay well then breakfast yeah, chances are they'll be working the rest of
the day so they'll, my tip won't even matter [laughs].

In order to decide on a simple tip he determined how his tip would fit into the context of
the waitress’s entire day. Again, this difficulty with abstraction was complicating the
mathematical process unnecessarily, and was likely the chief obstacle in the way of his

SUccess.

Timothy’s struggled with mathematics despite willingness to engage and persist
with tasks. The ALB he struggled with most seemed to be working independently as he
made tremendous use of help from others. His confidence was low, likely as a result of
repeated failure, but not so low as to result in under estimation of his own performance.
This is interesting and difficult to explain. His attributional style, attributing failure to
ability and success to help from others, positioned him in what the literature terms
‘feminine’, making his accurate estimations all the more surprising. To make sense of
this case study, I would seek out a follow up interview to gain greater insight into his
sense of mathematical usefulness and sex-role congruency. In any case, unwillingness to

work independently is the ALB which most negatively impacts his achievement.
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CHAPTER SIX

Conclusions

Confidence is an important prerequisite for choosing to
do and persisting on high-level tasks. A sense of
confidence also supports the learner in working
independently.

(Meyer & Koehler, 1990, p. 70)
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A two year study involving 151 high school students and their scores from the Fennema-
Sherman Mathematics Attitude Scales and from the Mathematics Attribution Scale, found
some gender difference where affective variables were concerned. “The affective
variables considered were confidence, mathematics as a male domain, usefulness, teacher
attitude, and causal attributions” (Meyer & Koehler, 1990, p. 89). The study concludes
that affective variables may “have a more important influence on the achievement and
participation of females than they do for males” (ibid., p. 91). In particular, confidence
most frequently predicted achievement and participation. Confidence is key but does not
stand alone. Fainsilber’s 2003 study concludes that in Quebec, the differences between
the public and private sectors, as well as between the French and English sectors are of
greater statistical significance than are the discrepancies between the respective
performances of men and women. Evans also finds that “Initially impressive gender
differences were reduced, and made more specific (to subgroups) as a result of using
controls” (Evans, 2000, p. 40).

Because of their mathematical histories, many adult students fall on the extremes
of either over-confidence as a defensive technique, or under-confidence as a result of past
failures. While both of these extremes can cause problems, it is important to remember
that trying to influence confidence is by no means the most effective means for improving
performance. While confidence is not all that is required for optimal mathematical
performance, it most certainly is an important building block for success in terms of

cognitive development, performance, transfer, and affective well-being.

The connection between confidence and achievement has been considered in a
number of studies suggesting that where affective variables are concerned, confidence has
a primary impact on the academic performance of students in mathematics. One such
study found that greater confidence in mathematics predicts greater performance for
females, and lesser confidence predicts lesser performance for females, but not so for
males (Leder, 1990, p. 19). This result was not confirmed by the present study. Rather, it
was found here that lesser confidence did not predict lesser performance, but that an

excess of confidence did, and this, irrespective of gender. Other gender differences
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reported in the literature include differences in Internal Belief System, (confidence,
usefulness, attributional style, sex-role congruency), predominant positioning in either
‘school math’ or ‘practical math’, and participation in Autonomous Learning Behaviours
(ALBs). The present study showed gender differences in the Internal Belief System,
particularly confidence and attributional style, though predominant positioning did not
appear to be gendered.

Statistical Conclusions

Gender differences were found in this particular group which has adult qualities and is
highly motivated by ‘need’. Despite being a majority female group both years with
women outperforming men, on average, on every test, female students remain less
confident than male students. This is confirmed by contemporary mathematics education
literature which simply finds women less confident than men. Here, male students tended
to overestimate their performance, whereas female students tended to underestimate
theirs. Also, it was found that more male students estimated their grade to within 10%,
and that irrespective of gender, those who underestimate their grade are more likely to

achieve a mean of 70% or greater.

“‘While boys may be described as ‘abounding in confidence’, ‘overconfidence’ in
girls is a bad quality”. (Walkerdine, 1989, p. 104) In the current study, ‘overconfidence’
was found to be a negative quality irrespective of gender. Confidence and achievement
were shown here to be inversely correlated. Overestimation or overconfidence was
linked by the estimation data to poor achievement in many cases, whereas
underestimation or low confidence resulted in higher achievement. Parallel to this,
Evans’ findings indicate that anxiety in moderate amounts can actually improve
performance, rather than simply acting as emotional interference. Regardless, “good or
positive feelings with regard to mathematics need not necessarily indicate or lead to better
performance, just as bad or negative affect need not in'escapably interfere with cognition”
(Evans, 2000, p. 64). The goal then is not to lead female students over the gender divide
to a more masculine sense of innate entitlement, but rather to provide all students with a

stronger, more accurate self-perception of their potential and ability. Armed with this
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kind of moderate confidence, students might be empowered to take greater charge of their
own educational experience using their agency to bring about positive change and

emotional well being.

Unfortunately, beliefs are not easily altered, particularly when embedded in a
culture which reinforces gender ideologies regarding women’s general inability in
mathematics. What is worse is the message sent to young girls, not that they are
incapable, but that it is okay for them to be incapable. The first talking Barbie said:
“Math is hard. I like boys. Let’s go shopping.” Printed T-shirts in a popular store read:
“I’m too pretty to do math”. We tell girls to focus on their strengths and not to worry if
those strengths don’t include mathematics. We tell boys to try harder, that they are able,
that they will need mathematics. These messages permeate the very fabric of their
budding beliefs which later become nearly irreversible. The result: low confidence and

low participation for females in mathematics. Equity may yet be some way off.

In North America at least, there is also this notion among students that if you are
not good at mathematics then you are stupid. This is in comparison to not being good at
history, for example, which signifies only that you are not good at history. Such a
conclusion in the face of previous failures in mathematics might impact not only
mathematics confidence but also self-confidence as a whole. Somehow, students have
attached this very powerful judgement of intelligence to mathematics as reflected in both
attitudes towards mathematics as a subject as well as in achievement and the willingness
to pursue the study of the subject. Improving mathematics confidence might then have

larger psychological implications calling for further investigation.

The data of the present study suggest that ‘overconfidence’ is an undesirable
quality irrespective of the gender in which it presents itself. It was shown that
overestimation, or overconfidence was often linked to poor achievement while
underestimation or low confidence was linked to high achievement. This contradicts the
mathematical education literature which finds that “confidence correlates positively with

achievement in mathematics, and that the relationship is generally quite strong, with
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correlation coefficients of greater than 0.40 appearing in studies at the secondary school
level (Reyes, 1984)” (MclLeod, 1992, p. 583). Possibly the contradiction can be
explained by the context from within which the data in this study was taken, specifically,
that of adult education. Also, the desire to simply pass may equally impact estimates
made by students, making estimates reflective of ambition rather than confidence in some
cases. This would seem particularly applicable for students who failed tests but estimated
60%. Nevertheless, the negative correlation between confidence and achievement in this

study is a surprising result that merits further investigation.

Another study concerned with gender and mathematical confidence assessed
differences between lower-class and middle-class girls. It was found that “some of the
middle-class girls underestimated their performance...The middle-class girls were
expected to achieve a high standard, so they were never sure they were ‘good enough’.”
(Walkerdine, 1989, p. 101) Expectation may also play a role in this study as it did for
Walkerdine in 1989. Perhaps the differences manifested as being in gender, are actually
differences in expectation on the part of family. Means must be devised to control for
this variable and others in subsequent studies. Other factors seen here, aside from gender,
influencing confidence included: age, familiarity, culture, positioning, interest,
expectation, qualifications, past performance, superstition, and the year in which the data
was taken. The view of overconfidence as a negative quality in girls may equally
contribute to relatively lower estimations by female students who may offer a
conservative estimate rather than appear conceited. We must not conclude that women
are lacking in confidence but rather that overconfidence can indicate or predict poor
performance and is hardly an attribute to be aspired towards. More accurate views of

one’s abilities aught to be cultivated in order for students to improve their achievement.

“We think that gender differences are fictions with no firm basis in reality.”
(Walkerdine, 1989, p. 206) While gender differences were observed, they certainly do
not exist in a vacuum nor do they assert any form of lack on the part of women. The
relationship between confidence and achievement need not necessarily be gendered. The

difference in confidence observed here between the genders might well be viewed as a

30



lack of confidence on the part of female students. A more accurate view however is that
overconfidence compensates in part for lack of knowledge. Perhaps overconfidence acts
as reversal; a manic defence using mathematics, “seeking to neutralize a disagreeable
feeling” (Evans, 2000, p. 118). The disagreeable feeling in this case may be the shame of
not knowing, as expressed and exhibited repeatedly throughout the interviews.

Interview Conclusions

During the interviews, it became clear that several sources of frustration impact students
both in terms of the way they view mathematics, as well as in terms of the way they view
themselves as mathematicians. Struggles with understanding, failure, and the ability to
abstract led some students, particularly female students, to feel under-confident of their
mathematical abilities. Interestingly, re-leaming does not figure on the list of frustrations
given below, though it has been shown to be one of the most important sources of
frustration in adult students. Its absence here is indicative of the majority ‘non-mature’

students from this sample. Sources of frustration included:

Not understanding (Teacher, poor concentration, trouble memorizing)
Mathematical History (Being held back/ poor grades)

Inability to abstract from a larger context.

Time involved in learning (Balancing home/ family/ work/ school)

e Lack of familiarity/ broken habit.

Coping mechanisms included relaxation/ breathing techniques, studying, tutoring,
extra help, summer school and reversal. Adjusting confidence in mathematics does not
figure as a priority because all of these students, without exception, seek qualification or
pre-requisites with no intention of revisiting mathematics. They do not care if answers

are right so long as they pass and receive the qualification they seek.

The consequence of these frustrations include quitting a given problem, quitting a
particular course, a lack of confidence in one’s own mathematics performance, and
unwillingness to pursue the subject or a career which requires the subject. Interviews
revealed attributional styles which were generally in agreement with the literature. Males

were more likely to attribute success to ability and failure to bad luck, bad teachers, or
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circumstance. Females on the other hand were more likely to attribute success to good
hack or hard work, and failure to lack of ability. These attributional styles, along with the
other components of the Internal Belief System (confidence, usefulness and sex-role
congruency) impact the student’s engagement in ALBs. ALBs considered were engaging
in mathematics tasks, working independently, and persisting with mathematics tasks
(Meyer, Kohler, 1990, p69). Ultimately, engagement in ALBs, or lack thereof, greatly
impacted achievement. Those students who engage, work independently and persist
succeed; those who do not risk and even find failure. Thus it appears that a gendered
adjustment in the Internal Belief System is at the core of increasing female participation
in mathematics. Nevertheless, the one female student whose ALBs were ideal will not

study further mathematics and so other factors must also be considered.

Problem Solving Conclusions

During the problem solving portion of the interviews, I had been hoping to find that those
who had made accurate estimations of their performance on exams had some means of
verifying the accuracy of their answers and so had a better picture of what was right and
what was wrong. This was not the case. Almost no one had any means of checking the
accuracy of their answers, and 1 am therefore unable to say whether a check would impact
their confidence levels. This resistance towards ‘checking’ deserves consideration onto
| itself. Why aren’t the students checking their work? Part of the reason undoubtedly has
to do with some laziness on the part of many students who do not wish to do more than
the minimum that is required of them. Often they ask me, “Does it count for marks?
How many marks is it worth?” There is also a fear of paradox. It is not unusual for
students to have a strong reaction to the paradoxical situation of having two solutions to
the same problem, each with a different answer. Rather than do ‘extra’ work and risk

facing this kind of ‘uncomfortable’ situation, students avoid ‘checking’ altogether.
Helping students acquire the confidence to persist in the face of an error, ultimately to

correct it, is an important autonomous learning skill which needs development.

It seems that the degree to which interviewees have experienced mathematics

frustration is related to their mathematics confidence. Even this, however, cannot account
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for the discrepancy between the low estimates of the women in the class, as compared to
the high estimates of the men. One potential insight lies in that those who overestimated
their performance tended to be those perceiving sources of frustration to be external,
whereas those who had internalized frustration with ‘I’m not good at math’ were more

likely to underestimate themselves.

On questions 1 and 2, while all three of the anticipated approaches were used,
only one student was able to use a second approach to check, and even then, he was not
sure of his answer. Of those who attempted these problems, the tendency was to call up
the entire context of the course when trying to recollect the rules of negation.
Overwhelmed by the magnitude of that context, they found themselves unable to abstract
the information they required, leaving them with a solution of which they were
completely unsure. The word problem presented in question 3 was expected to be
challenging for my students, though it never occurred to me that they would be unable to

solve it. Question 4 was abandoned altogether as interviews took longer than anticipated.

The tipping problem of question 5 was comparable to a similar tipping question in
Evans’ study of adult learners (2000). In considering one particular case study, Evans
makes note of the following interplay of aspects, which define the context.

Apart from purely conceptual problems, the subject is thinking in a
context, influenced by a complex of factors...

e Affective factors, separate from cognitive ones

e Beliefs, for example about mathematics and about herself as a solver of
problems

Social class and gender

Mathematics anxiety, especially about percentages

Some anxiety about the interview

Anxiety about the relevant practice, namely tipping

Apparently chronic anxiety about money (Evans, 2000, p. 184-185)

In a problem involving a 10% tip, Evans found that “almost half of the women —
but no men — called up school mathematics” (Evans, 2000, p. 162). This last result is
particularly interesting because it provides a means of explaining differences in
performance, that appear strictly gendered, in terms of positioning. As previously noted,

performance is generally better where practical mathematics is the predominant
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positioning, and poorer performance is likely for a predominant positioning in school
mathematics. If women are more prone to call on school mathematics, then the female
performance disadvantage in his study can be understood in terms of school mathematics
positioning rather than in terms of gender alone. Of course, there is no female
performance disadvantage to speak of in the present study, as chapter 4 has shown. Still,
positioning comparisons can be drawn. Evans also says that men were found to persevere
longer than women, thereby producing more answers, though “the men’s perseverance
did not result in more correct answers” (Evans, 2000, p. 164). It is important to note,
Evans emphasizes that his findings need replication, as the number of interviews in the
second phase of his study was small (n = 25). This result was replicated here with the
four female interviewees generating a combined total of 6 answers, and the four male
interviewees generating 8 answers out of a possible total of 12 on questions three and
five. Men, in this case, also produced more correct answers despite the women in the
interviews performing better throughout the course. This suggests the interview process

itself to be an important variable in problem solving results.

The students’ reaction to the ‘practical math’ tipping problem proved interesting;
they would appear to relax or experience relief when they read this question after the
previous struggle with word problem. More than one student seemed to feel that this
wasn’t a mathematics question at all, but rather a question of generosity. This suggests

the inherently perceived difference between ‘school math’ and ‘practical math’.

The only check that seemed to be used freely and accurately throughout the
problem solving was personal logic. If an interviewee felt that their answer ‘didn’t make
sense’ they were able to determine that it was incorrect. As a teacher, this tells me that
word problems which resemble ‘real life’ will result in students who know when their
answers are grossly incorrect (a 63$ tip on a 12§ tab for example). From this small

sample, however, it does not appear as though this would help them to perform better,
seeing as how, even knowing that the answer was wrong, they were unable to set it right.
Two students suggested indirectly that ‘round’ answers would reassure them of their
correctness, but preparing exams with clean answers seems contrived against the best

interest of the students’ understanding; they should feel comfortable with the idea that a
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fraction or a decimal is no less correct than a natural number. The problem strikes me as
being not so much one of understanding on the part of the students, but rather one of
engagement. So long as they care only about passing, and do not care about improving or

understanding, it will be difficult to make them care about verifying their answers.

In problem solving, a positioning in practical mathematics, while not always
yielding superior performance, certainly provided a context within which the student was
more confident of their mathematical result. Students became visibly relaxed when
answering a problem they perceived as being practical mathematics, and, in several
instances, did not consider the calculation of a 15% tip to be a mathematics problem at
all. As we have seen, students did not doubt their answers on such a question whether
correct or not. In his study, Evans found that half of women but no men call up ‘school
math’ while solving a tipping problem. In this study, half of women (2/4) also called up
‘school math’, but one quarter (1/4) of men call up ‘school math’. It is possible to
conclude then that more women than men call up ‘school math’. Evans also found better
performance with a predominant positioning in ‘practical math’, but that finding was not
reproduced here. An equal number of correct ‘practical math’ and ‘school math’
solutions were produced in solving the word problem and more correct ‘school math’
solutions were produced while solving the tipping problem. Finally, Evans found that
men produced more answers than women, though not more correct answers. This was
also true here. It is note worthy that women appear more cautious both in the estimations

and answers they volunteer.

Implications and Recommendations For the Future

Female mathematics students must begin taking responsibility for their successes rather
than attribute them to luck and help from others. The shame experienced by some for
their ‘hard-work’ or ‘not knowing’ must be replaced with pride in cultivated ability. All
students could benefit from the development of an accurate self-perception gaining
confidence in their ability to take higher mathematics courses. Increased confidence

could contribute to an increase of female participation in autonomous learning behaviours
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which could in turn impact not only future achievement, but also participation in higher
mathematics. We, teachers and parents alike, must foster the confidence of young girls.
Teachers must interact as much with female students as with male students, asking
similarly difficult questions, encouraging everyone to participate in higher mathematics
and to consider the impact of mathematics on their careers. “Effective teachers (1) are
competent in the subject matter, (2) provide all students with high-level knowledge
regardless of the students’ previous categorization or labelling, and (3) have appropriately
high standards and expectations for [all] their students” (Malloy, 1997, p. 29) Parents
must not accept poor achievement in mathematics from their daughters, deferring them
instead to English or the Humanities. Instead they must foster the success of daughters
with the same diligence and expectation they hold for their sons. We all must praise
female students of mathematics, not solely for their cooperative behaviour, hard work,
and meticulous note taking, but also, and more importantly, for their ability and the
mathematical content of their work. Becoming aware of the problem and our role in it is -
the first step towards the change necessary for gender equity in mathematics to be
achieved. Only in this way can we “undo the fiction of gendered activity” (Walkerdine,
1989, p. 208).

It is possible that lack of confidence not only impacts women’s willingness to
participate in further elective mathematics, but also that “women’s lack of confidence
may inhibit them from trying alternate approaches to problems or experimenting with
different techniques.” (Gray, 1996, p. 30) This impact on problem solving, while a
serious and undesirable outcome provides a potential means for measuring progress when
attempting to foster confidence. Problem solving approaches being an observable
phenomenon may open the door to determining the criteria or characteristic goals of

equity in mathematics confidence.

It might be interesting to investigate further whether people who perceive only
external sources of frustration are more confident in mathematics as well as to consider
whether those who perceive only internal sources of frustration are less confident in

mathematics. Is there a gender, age or class divide between the two groups? How do
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teachers, family and friends impact the way a student perceives their frustrations and

consequent self-confidence in mathematics?

Upon conducting a repeat of the present study several considerations ought to be
taken into account. Though the content of Mathematics 436 has now been changed by the
school board, teaching seven books instead of four, this measure of evaluating self
confidence through test score estimation remains relevant. Perhaps confidence could be
split into cognitive confidence and affective confidence. The former could be measured
as it is in the present study through a cognitive estimation process; “how do you think you
did?” As for the affective confidence, it might be measured through result prediction
prior to writing the exam; “how do you feel you will do?” A third dimension of
confidence might include what could be termed behavioural confidence as witnessed by
the researcher in a problem solving context. Future initiatives will include class
discussion of these findings, feelings and confidence in mathematics, incentives for
accurate estimation, and a continued study of confidence/ achievement correlation as well
as the development of techniques to encourage the confidence to persist with

mathematics.
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APPENDIX A

Interview Transcripts

Hidden from all
1 will speak to you without words.
No one but you will hear my story
Even if I tell it in the middle of the crowd.

Rumi
“Hidden Music”
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Interview with Student 1 — Cassy

The tape recording of this interview was no good, and so I have to rely on memory as to what happened.

Math Story

Cassandra attended high school in St. Vincent (Caribbean?) more than 20 years ago. She did not
complete high school there partly because she felt she was too slow and/ or, not a strong enough student.
She only got to grade 9 math before leaving school altogether. She tells me, “I’ve never been good at
math”,

When I ask her how she ended up at Place Cartier, she says there is a nursing program that she
wants to get into, and she can’t do that with just grade nine. I asked her “So you need a high school
diploma to get into this nursing program?” and she says no, but you do need 436 (enriched grade 10 math).
She says that when she first came to Cartier and they put her in 416 Prep (preparation for regular grade 10
math), she felt as though she had been put in the wrong class because, she says, “I didn’t know what was
going on”. She had her teacher go to administration with her to correct the mistake, but in the end, she was
in the right class after all.

It is important to note, however, that she is easily one of the strongest students in my class. I say,
“Well, as you know you’re doing very well in my class, do you still feel like you’re not good at math?” She
answers, “No, I feel I’ve overcome that, by working hard and learning all the things. I have to study a lot
but I overcome that feeling.”

I asked her if she would be doing anymore math after 436, and she says, “No, I mean I would like
to, but I only need 436 for my program, so... but maybe if I could get my high school diploma while I'm
here too, maybe I would do more math because I enjoy it, you know. I feel like I’'m getting it and I like that
feeling, of working a problem and getting it and getting it right.” She says she might go talk to the
counselor to see what else she can take, but her nursing program starts in January 2004 and so she can only
take one more semester at Place Cartier.

When I ask her what she might change in her environment (teachers, classroom, personal
behaviour, home life, etc) in order to make math more enjoyable, or easier, she says, “For me I wouldn’t
change nothing.” She says that she feels “very comfortable” learning at Place Cartier. She does mention,
however that she has a little boy, and she doesn’t like to ignore him even if she has homework. To get
around this, after her morning class with me, she attends the afternoon Individual Math class and does her
homework there. That way, only when she has a test does she need to do math at home.

Problem 1 — Logic

Throughout the previous section of the interview, student 1 seems relaxed enough. When I hand
her the questions, she begins to wiggle a little in her chair and coach herself, it seems. “Okay, okay, what
do we have, okay...” and she glances at the tape recorder. There is a long silent pause while she reads, then
re-reads, then re-reads the first question. “So what’s going on right now?” I ask her, to which she replies, “I
don’t know, I’'m just not getting the words you know, it’s like just words with no meaning.” She goes on to
tell me that this happens sometimes, when she gets nervous. “It’s just, I’m just feeling tense, and it’s like 1
go blank, and the problem is just words.” I ask her to read the first problem out loud to me, which she does,
but she is rubbing her eyes, scratching her head and breathing deeply as though to forcibly relax. Another
minute or so passes with nothing written before she says, “I just don’t know. I’m not getting it.”

Problem 3 — Word Problem
Okay I tell her, let’s skip down to number 3 (distance/time/fraction). Again she reads the problem

4 or 5 times before putting pencil to paper. The third time, she underlines information from the problem,
and begins to write some of it down under the diagram. It looks, however, like she is killing time without
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really attempting to solve the problem. “I don’t know how to put it together”, she says. “Well, just give ita
shot; see what you come up with”. She proceeds to write the correct ratio of time, and then changes it for
an incorrect ratio... then frozen silence. We go over what she’s done so far but she is unable to go any
further.

Problem 5 — Tipping

Turning our attention to the 5™ and final problem (tip), she is no longer breathing with such
deliberation, and only needs to read the problem once before she has a sense of what it is asking for and
decides right away, “I would leave about $2.50, yup, if this was my bill that is what I would leave.” When
asked how she came up with that number, she issued the surprising response, “That’s what I always leave if
I’'m eating just me”. I ask okay, what if the bill was twice as much, and she says, “I would still leave
$2.50”. I say, “So you’re not estimating with a percentage or anything?” and she says, “No, I know some
people do, but I always leave the same, $2.50 is fine”.

As we are closing the interview, the student is apologetic for her display of anxiety, despite my
reassurance that this is exactly what I’'m looking for. She tells me that she is generally a nervous person,
who gets nervous often and easily. I ask her if this is only true in math, or in school, and she says no. I ask
what other situations my make her tense and she hesitates before responding, “Like if I’'m meeting a lot of
people I don’t know.” This is the only other example, but she says it always happens with math. I ask, “So
what do you do when that happens? How do you fight it?” “Well”, she answers, “I prepare a lot, so if | can
just relax and start getting it then I’'m okay. I remember one time on this test I couldn’t do anything so I just
had to stop trying and close my eyes and breathe for like 20 minutes, and then I was okay. Once I get going
I’'m okay. I guess partly I’m nervous because I'm aware of what’s going on [glances at the tape recorderl],
but partly it’s just the problems.”

At this point I turn off the recorder, and leave the room to get some other students. When I return

(3 minutes later) she has attempted to solve the 1% problem and has decided that the answer to the 3"
problem is 18 minutes... the power of anxiety. “I’m getting it now”, she says.

Interview with Student 2 — Melissa

L: Tuesday morning August... what...10®. So I’'m here with student number 2, and we need to get your
story a little bit. So how did you end up here at Cartier?

Math Story

M: Uh, when I was in grade 10 I failed the 416 math course so I had to redo it in grade 11 [L: okay]. So
when I passed I only had 416 which wasn’t enough to get me into any program at John Abbott [CEGEP] [L:
okay] and uh originally I was supposed to take the uh 426 course at PC [Pierrefonds Comprehensive High
School], ‘cause the guidance counselor told me 1 could, but I couldn’t because I’d never taken the course
before. [L: OH, okay] So they told my mom that I could come here and do 436.

L: So what program are you going into at Abbott?

M: At the moment, for the first semester, I’m going into a correctional course, but that’s only for 1 year,
hopefully, until I can get like my license and all the requirements I need for Police Tech.

L: Ouuu, you're goin’ to Police Tech, alright, that’s pretty cool. So what do you think went wrong in 416?
M: Uh, I don’t really know because I’ve never ever been good at math in my entire life.

L: Is that what you feel? Or is that what your grades reflect?
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M: [no hesitation] That’s what my grades reflect. [Nervous laugh]

L: Why do you think that... like, why math instead of like history?

M: I’'m not good at that either. [laughs]

L: So what’s your best subject?

M: Um, oh Lord, I don’t know, English I guess or ... I did okay in French.

L: What’s the scariest part of math for you?

M: Trying to remember what steps come after [laughs] the next one.

L: Okay, order of operations, that’s alright. Let’s see what else we need now... um... Why, when you
took 416 originally, did they have 436 as one course? Like, why did you choose 416 instead of 436
originally?

M: Well at PC, 436 would be advanced grade 10, [L: okay], and I couldn’t do that.

L: Like, they wouldn’t let you take it?

M: Um

L: Oryou didn’t want to take it.

M: Um I didn’t want to take it, ‘cause I thought 416 was hard enough.

L: okay, alright. What do you think of this now? ‘Cause you’re doing it now and you’re doing okay.

M: Yeah, well, the part that we’re doing at the moment I find like really really hard. Like I really don’t get
it

L: okay, so Algebraic Fractions is not your favourite... but factoring went really well.

M: yeah it went okay. [L: really well], yeah, okay

L: What eise do we want to know? And this was... you just finished grade 11?

M: yeah I graduated this year

L: Okay, so it’s not like you’ve been out of school for a couple of years.

M: No

L: You went straight through. So in a perfect world, what would you change about either your behaviour
or your study habits or your classroom, or your teachers... like what would help you get through math
easier do you think?

M: 1 would probably study [coughs] I would probably study more ‘cause I didn’t really study a lot and 1
wouldn’t really change anything about my behaviour ‘cause I can’t really do anything about that, it’s just
kinda the way 1 am. [both laugh}

L: Okay, what about the classroom size? Like this is a big class, like, do you prefer smaller classes, or do
you like this? [30 students]

M: The classrooin size doesn’t bother me at all because I’ve had both large and small classrooms and even
this year in grade 10 I’ve had like 30 people in one class and...

L: So that’s fine [nods] okay, alright, well ‘cause in CEGEP they’ll big normal classes. What would make
math more enjoyable instead of just better. What would make it more pleasant?
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M: Um, understanding it? [both laugh]
L: Okay, that’s fair, understanding it would make it more pleasant, alright. Let’s look at some problems
and see. There’s a couple of problems on here, um, if you don’t like 1 and 2, then we’ll focus on 3 and 5...

and we’ll do whatever else we can, but if you want to give 1 and 2 a shot, like how would you approach
these? And you’ve gotta think out loud [M: laughs] ‘cause the tape recorder doesn’t read minds. [M:

laughs}
Problem 1 — Logic

M: Negation, factoring in not p,q. Not p AND q becomes Not p OR Not q. [long pause while looking at the
problem]

L: Okay, so how would you know if that’s right?
M: I wouldn’t. I’d wait until I got the test back.

L: Oh no. Okay but if you wanted to check. If you wanted to check, to know, if it was right, what would
you do?

M: Uh, ...
L: Well what are they asking for? What’s the question?

M: If p is true and q is false, what is, what is the truth value of the following? p AND whatever, q is
finaudible] ... so p is true...

L: You can write underneath

M: Can I cross it out?

L: No no, don’t cross out your work,

M: p is true [dragging out the word hesitantly trrrrunuuue] so p [12 seconds] AND NOT q [4 seconds]
L: So what are you doing now?

M: uhm, leaving p alone because, I think, it’s true? And uhm putting the negation sign into g because it’s
supposed to be false.

L: You’re making a face.
M: Yeah {laughs] I don’t know which is right, they could both be wrong.

L: If you went by gut instinct what would you decide? [9 seconds] Okay, so what does that mean when
they ask what’s the truth-value? What are they asking for?

M: Um, whether it’s true or false? [13 seconds] The truth-value, isn’t that whether it’s true or false though?
L: Well, you gotta decide, you gotta tell me.
M: Okay. [9 seconds.] Okay. The truth-value is whether it’s true or false.

L: So then...
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M: if p is supposed to be true, I do live on earth, it has to stay true, and q is false, I don’t have 7 brothers,
it’s not q.

L: Alright? [M: Okay] Alright, try 3, skip 2 and try 3.

Problem 3 — Word Problem

M: I'read it out?

L: Yeah, read it out so the tape knows.

M: Stacey lives 2km from her friend’s house. It takes her 20 minutes to walk from her house to her
friend’s. If she leaves her house at 10 am, what time will she be... what time will she be nine tenths of the
way to her friend’s house. How far will she have walked [7 seconds then so quietly it’s almost inaudible.]
split the line into 10 pieces [12 seconds] 10 pieces. They’re not even [nervous laugh]... [still very quiet]
she walked...so we have 10...[she mumbles to herself over for the next 39 seconds]

L: So what are you correcting? What’s happening now?

M: Um, I'm ... making... the ratio... to find out... what time... I mean, what time it’ll be when she’s nine
tenths of the way to her friend’s house.

L: Okay, so what ratio are you finding?

M: [4 seconds — laughs — 22 seconds ] That’s nine, I got that...

L: So you divided the line into 10 pieces, [M: Yeah], and you, you marked off the first 9 pieces...

M: ... and that’s left over [pointing to the remaining part, she notices that she has made a mistake — 8

seconds]

L: Alright, so you’re erasing ‘cause you only have 8 pieces marked, but you wanted 9, [M: Yeah], so
you’ve changed it to 9.

M: [4 seconds] Here... [4 seconds]...[inaudible] ratio... {Inaudible mumble]...[26 seconds]
L: So what’s ‘a’ over ‘b’?

M: Um. It was supposed to be number but I don’t have any numbers, Like the coordinates of like A and B.
IS seconds]

L: Could you set some up?

M: I don’t know [laughs], like just give it two numbers? Like... 1 part or like 8, 9 or something? I could do
that?

L: [pause] You’re telling me.

M:Ididn’tknow1I ... I... [5 seconds]

L: Okay, so ballpark, let’s say you don’t even have to solve the whole thing, how would you... like what
would your approach be for the rest of the problem? What would you try to do?

M: I don’t even have to solve the whole thing?
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L: Well let’s say you don’t actually have to put it down on paper, but what would your strategy be?... like
why do you, why do you need the points?... at, at the first house, like Stacy’s house and at the friend’s
house? You want the coordinate points?

M: Yeah.

L: Why?

M: It’s just I’ve always worked with coordinate points, I don’t know how to do it without them.

L: Okay

M: [22 seconds] I really don’t know what to do.

L: That’s actually alright. [inaudible]... but that’s totally great. Alright. Now we’re gonna try 5. [1 flip the
page over] We’re gonna try this one here.

Problem 5 — Tipping

M: You go out to a restaurant [inaudible], and have to pay the following bill.[inaudible]... How much
would you leave as a tip for a waitress who served you well but not especially so? [7 seconds] like, not
especially so, is that like, just like, normal? She wasn’t like extra nice or anything? Okay. [20 seconds] I
heard that tip, usually like, times whatever the total is by like 7.5 or something. ..

L: Okay, so how much tip do you want to leave this woman? Or this man? Is it a waitress or a waiter? [M:
waitress] uhg. Should have made it a waiter. [M: laughs, why?] Because they always say waitress, it’s not
fair [M: laughs] There are men who wait tables too.

M: Okay. Um. Am I aloud to use a calculator?

L: Sure.

M: Alright so, I’ve always heard that you always leave like ... or is it like 15 percent? [8 seconds]

L: So you’re entering the total of the bill, twelve-o-seven ... [5 seconds] times point 18, okay... and did it
work?

M: [inaudible] doesn’t make sense.

L: How much did the answer say?

M: ... 2 point one seven two six.

L: So, what doesn’t make sense about that for you?
M: the one seven two six. [laughs — 18 seconds]

L: So you’re saying 100 over 18... [10 seconds] now you’re doing 18 by 100 and that gives you point 18.
Alright.

M: And then try it times twelve [mumbles}....
L: That’s from the 100 over 18? And that gives you 67.1092

M: Okay, she must have been really friendly to get like 67 bucks [both laugh] So
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L: So wait wait, you’re saying this is 67 bucks?

M: 1 don’t know [laughs]

L: So if this is 67 bucks, then what would this be? [I point to her previous answer of 2.1726] Up here? [M:
Two] Your original answer was 2.1726... do you know?

M: [26 seconds of counting/mumbling to herself] ... rounded... like... [inaudible] 2 point one seven?

L: Alright, the last question I’m going to ask you. Even though you don’t look sure. [she laughs] you don’t
look sure. The last question I'm going to ask you is, what would help raise your confidence in math?

M: If it gave me a round number. [laughs]

L: If it gave you a round number in this problem yeah [laugh]. Would better grades help raise your
confidence?

M: maybe.

L: Would more individual attention help raise your confidence?
M: Well, 1 have like a tutor... and stuff...

L: Okay.

M: He helps me understand sometimes. But yesterday like I still didn’t really... get it? Like he’s coming
again today to help me study for the test.

L: Well we’ll do more problems today. Maybe preparation will help raise your confidence. Thank you
very much.

Interview with Student 3 - Laurent

Wednesday Aug 11%, 2004

Laura: I need to know how you ended up at Place Cartier

Math Story

Laurent: Uh, I needed 436 math to go onto computer science.

Laura: You’re going into computer science? [he nods] Which CEGEP are you going to?
Laurent: Uh, John Abbott.

Laura: John Abbott? And where were you at high school before?

Laurent: John Rennie.

Laura: John Rennie. Okay, was that last year?

Laurent: Yeah
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Laura: Okay. Did you take 436 before?

Laurent: No

Laura: No, what did you take?

Laurent: 416 and 516.

Laura: 416 and 516. Did you have a choice for 416 or 436 [Laurent: uh, no} You didn’t? They made you
take 416 [Laurent: yeah] Okay, and then they didn’t ask you like, would you like to do 436? [Laurent: No]
Were you upset about that? Did you want to take 4367

Laurent: Uh, I didn’t know I needed it until I got into John Abbott and they told me I needed 436. [Laura:
Okay] And I decided to take it.

Laura: Okay. And they didn’t offer it at your school.

Laurent: They do offer it, but they never told me to take it.

Laura: Okay. Um. Did you, like, how did you do in 416 and 5167

Laurent: Uh, 516 I failed that course, 416 I got like 80.

Laura: Okay, so what happened in 516 then?

Laurent: Um, the teacher was bad, like a lot of people failed. {Laura: Okay] And he would mix up diving
with math, he was a diving teacher, [Laura: Okay?] so he would mix up diving and math and laugh and talk
at the same time so you don’t know what he’s saying. He was weird.

Laura: He was weird? Had he been a teacher there very long?

Laurent: Who?

Laura: Your diving slash math teacher

Laurent: I think so.

Laura: You think so. Was it, like, proportionally, do you think about half the class got through.

Laurent: Uh, probably less than half,

Laura: Less than half you think... Okay, was that the only 516 class offered?

Laurent: Uh, no, the others were too but I was uh [inaudible]

Laura: Okay. Did you do any of the sciences?

Laurent: Uh yeah I did social science.

Laura: You did social science. Where did you go study the social science?
Laurent: [almost inaudible] Uh, Chemistry, Biology [Laura; Okay], some physics

Laura: Okay, so you know some stuff about that. Uh. And you said you’re going to John Abbott? Is that
what you said.
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Laurent: In January.

Laura: In January. Oh. What are you doing in the fall?

Laurent: I'm doing 536?

Laura: Here?

Laurent: Yeah

Laura: Oh Okay! You’re gonna be back.

Laurent: Are you staying?

Laura: 'm I’m always here. {laugh] I don’t have 536 though, you’ll have Paul Pompa, for 536, it’ll be
great. Um. Okay, so in a perfect world what would you have changed in those classrooms to make math
either more enjoyable, or easier...

Laurent: Less people.

Laura: Less people?

Laurent: So you can one on one.

Laura: Okay. You like smaller groups? How many people were in that diving slash math class?

Laurent: Uh. 34

Laura: 34, so it was a big group.

Laurent: It was a lot.

Laura: Okay, and how about the size here, like 27.

Laurent: It’s better than what I’ve been through before, but it’s still big [inaudible] more, faster advanced,
4,5,6, they help you more, they listen more.

Laura: Okay. Do you have a tutor?
Laurent: Uh, no 1 don’t.
Laura: ‘Cause if you like one on one learning that would probably help.

Laurent: I did have one a long time ago but uh, he taught me a different way from what they taught me in
school, [Laura: Okay] and it just confused. ’

Laura: Okay, so you need someone who can stick to the way that you learned. You’ll like Paul’s classes
this fall. ... what else do we need to know. Um... Maybe... let’s look at some problems. Tell me how you
would do these. You can do it in pencil if you want, or in pen. If you don’t like the first one or the second
one, they come out of our logic piece, then I want you to look at number three. But, look at them first, you
know what I mean, before you decide if you don’t want to do them... you gotta think out loud because the
tape recorder won’t know what you’re doing.

Laurent: [reads the question mumbling to himself and writes on his paper — 37 seconds ]
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Problem 1 — Logic

Laura: What’s the symbol? What’s the hat symbol?
Laurent: AND.

Laura: That’s “AND”? Okay.

Laurent: [inaudible}]

Laura: Alright. so write that down if that you gonna use. Like write your rules so I know what you’re
using. [12 seconds.] Okay, circle it... alright!

Laurent: Is this right?

Laura: It’s not a matter of if it’s right. I just want to know how your solving.
Laurent: The other one too.

Laura: Yeah, it’s the same problem, well... different... equation.

Laurent: P is true, Q is false, [inaudible mumbling/reading the problem to himself — 18 seconds] true? [46
seconds — he begins to do question 2}

Problem 2 — Logic

Laura: Alright, so is that your answer Afor B intersection A prime? Is 3 and 6?7 Like, what does 3 and 6
represent?

Laurent: The interval.

Laura: Alright, so write that down. [inaudible] [13 seconds] You change your mind. Alright show me, so
what are you changing?

Laurent: [explanation is completely in audible ... at the very end of the tape]

[turn the tape]

Laura: Okay, so we agree, we’ve got these 7, 8, 9 ...that’s good. We also crossed some things out of the
Universe, what did you cross out of the universe?

Laurent: All of the A’s out of the Universe so we have the A prime.

Laura: All of the A’s out of the Universe so you have A prime. Okay. So what’s A prime?
Laurent: A prime is all the elements [3 seconds] 0,1,2, 4,5,9,10

Laura: Okay

Laurent: And B and A prime means all the elements of B in A prime... {inaudible]

Laura: Okay

Laurent: So, B and A prime [10 seconds mumbling to himself] that.

Laura: So how are you deciding if these are right? How do you know if these are right?
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Laurent: [barely audible] I follow the rules you taught us. [pause]

Laura: And hope you remember them right? [Laurent: Yeah] Okay, so you’re relying on memory? [Laurent:
Yeah] Okay.

Laurent: [inaudible]
Laura: So what about number 3.

Problem 3 — Word Problem

Laurent: {mumbles/reads the problem to himself then re-reads parts of it, several times over the next minute
or so]

Laura: What are you punching in the calculator?

Laurent: 20 by.... No... 20 divided by...

Laura: Set up what you want to do on here, and then you can punch it in your calculator.
Laurent: [mubling, writing, calculating — 40 seconds]

Laura: No no don’t erase don’t erase. So let’s re-write that down. 20 by 10 is equal to 2. So what does 2
represent?

Laurent: Oh, 2 represents uh each uh[7 seconds] 2 minutes should be uh 1 tenth of the of the way
[inaudible]

Laura: Okay. Alright.

Laurent: So then {3 seconds] 9 tenths multiplied 2 by 9 will be 18 [4 seconds] So in 18 minutes she’ll be 9
tenths of the way there.

Laura: Alright. How far will she have walked?
Laurent: 2 times... [4 seconds] 1.8 kms.

Laura: How are you deciding? ‘Cause you haven’t written anything down, right? You did that in your
head? So how did you do that in your head?

Laurent: um, 9 times kilometers [2 seconds] I don’t know how I got it.
Laura: So write it down. How do you, do you have any way of checking it out, to make sure that it’s good?

Laurent: Uh. [8 seconds]
Laura: Does it feel right?

Laurent: It feels right.
Laura: Like if I, if I, told you it was wrong you would be surprised?
Laurent: Yeah

Laura: Yeah? Okay [inaudible] Alright. Let’s try one more. We can skip 4, ‘cause 4 is sort of some
algebraic fractions, and that’s gonna take a little while, but try 5.
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Problem § — Tipping

Laurent: {[mumbles/reads the problem to himself — 21 seconds] But Miss, this is about being generous.

Laura: [laughs] It’s about being generous? Well I just want to know; like how do yon decide how much tip
you leave?

Laurent: 3 dollars.

Laura: You leave 3 dollars? Alright, how do you decide on 3 dollars?

Laurent: [inaudible] 3 dollars would be a good tip.

Laura: Alright, so, so you’d better write some of that down. So you’re saying 15 is an even number?
Laurent: Can I write it in a sentence?

Laura: yeah yeah yeah, you can write it in a sentence... [5 sec] So you like nice round numbers? You try to
find something round? {25 seconds] Okay, now do you consider that a generous tip, since you say it’s
about being generous?

Laurent: [turns back to the question — mumble/reads] she served... not especially so...

Laura: Like, is that a good tip or is that an average tip?

Laurent: It’s an average tip. |

Laura: It’s an average tip?

Laurent: A good tip would be 8 dollars.

Laura: A good tip would be 8 dollars? On a bill of 12 dollars I’d say 8 dollars would be a crazy tip!
[laughs] Alright, now that’s wonderful, honestly, thank you very much. Alright?

Interview with Student 4 — Mildred

L: Okay, so we’re here with Student number 4. Today is still Wednesday, August 11%, and um, we’re
going to talk about how you came to Place Cartier. How did you end up here?

Math Story

M: Uh, it’s because of our financial situation. Uh, before 1 uh worked in an electronics company, but I
realize that I have to do overtime, overtime and that’s the income I should have while uh, uh, attending
school, and to have a degree, it would be better for us. It will increase my income, and our lifestyle, and
most of all I couldn’t give to my kids what they want. But I don’t have enough money, and also my
husband, ‘cause we’re paying mortgage and the everyday... expenses. [L: mhmm] So by this, uh, it will
increase my income. That’s why I come here.

L: Okay. {M: To study] Okay. So how long ago were you in high school.

M: High school was... I graduate in 1980, in our country.
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L: Okay, in the Philippines?

M: Yes. And uh, I was also stopped for 5 years cause I take, took care of my mother who’s diabetic [L:
Okay] And I graduated midwifery 1987, and that’s um, my last education, 1987.

L: Okay, so you have a high school diploma.

M: 1 have a high school diploma, and I have a certificate for midwifery, [L: Okay] and have also board
exam there, and I pass also the board exam.

L: Okay. So how come you have to do high school again here?

M: No I didn’t do the high school. I’m doing the pre requisite for nursing.
L: Oh! Okay.

M: The three subjects. Physical science, and math 436, and chemistry.
L: Okay, do you have to do any more maths after this?

M: No, I have to do physical science.

L: Okay. How do you feel about math?

M: 1t’s interesting, because uh, since uh, elementary 1 love math.

L: You love math?

M: Yeah. [pause]

L: What’s your favorite part about math? What do you love about math?
M: All of them [both laugh]. All of them.

L: Is it like, the, the feeling of solving a problem [M: mhm], and getting it right [M: Yes], or is that for sure
there’s right and wrong?

M: mm, no, I just uh, I just uh, solve it quickly, understood it quickly, and I don’t have so many things to
memorize. [laughs] '

L: Okay, well ‘cause some people feel like there’s a lot to memorize in math.

M: mm, no, just understand it and that’s it. Do the step by step and understand it, the rules, and you can get
it immediately.

L: That’s good to hear. So you’ve always liked math. Were you always good at math?
M: Yeah. [laughs]

L: Yeah. [laughs]. Is math your best subject?

M: Oh, yeah.

L: Yeah? Always always? [L: mhm] mhm. Alright. If you could change anything: if you could change
like something about the classroom, or your life, or your set up, or your work habits, what would you
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change to make it better or more fun, or more.... Would you like it to be more challenging? What would
make it better for you?

M: A better life for our, for my family, especially my kids.
L: Would make math more fun?
M: Uh yeah. [both laugh]

L: Are you, like you don’t have to do more math, but if you could, like if it was part of your nursing
program, would you choose to do more math?

M: Yes.

L: You would?

M: mhm. You know what? Uh, I’m making notes, that’s why I make clean notes, [L: mhm] I will keep it
so that I could teach my kids. They are in grade 4 and grade 3 now. [L: Okay] So I could teach them, when
they will be confused [L: Yeah], that’s why I had a nice clean notes [L: Okay]. It’s also for my kids, not
only for my study.

L: Okay, that’s really cool. Let me see if I have any more questions. That’s pretty good. Mmmm, why did
you... um, o, you didn’t leave school, you graduated, so it’s not like.... What made you wait so long before
deciding to change jobs?

M: Um, because financially, and the situation first, had three kids, and I couldn’t leave them, left them in
my mother in law because we, I have lots of nephews and nieces. So I take time, wait for the right time. So
it end up, 1 think it’s, 9 years now that I, since I came here. [L: Okay] and I went to school here [L: Okay,
so now’s the right time] Yeah, it’s the right time, we are... in the school for the whole day, and before 1
couldn’t go because financially first

L: Yeah, so you’re going to take, have taken physics and chemistry yet?

M: I had to take in high school

L:Youhaditin high school?

M: Yeah, physics and chemistry.

L: Do you have to do them again though, to get into nursing?

M: It’s uh prerequisite: Chemistry 436 I think, and Physical science, I forget the number.

L: Okay. So, are you doing that in September?

M: Yes, this September.

L: This September. And then, when does your nursing program start?

M: Ob, it will start September 2005.

L: Okay, so you have a year.

M: After the two subjects I want to study French, level 1, until what level I could have [L: Okay] before my
next school days.
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L: Okay, work on your French. Alright. So let’s try some problems.

M: Ohhhh

L: Just a couple, you go Ohhhhh, [laughs] Just a couple. If you don’t... problem 1 and 2 come out of logic
[M: mhm]}, if you don’t want to do those, or if you start them and you can’t figure them out, we’ll focus on

problem 3. And we’re gonna concentrate on this one [points to number 5], but try this one first [points to
number 1].

Problem 1 - Logic

M: What’s this? [exhales deeply]

L: You have to think a little bit out loud so the tape recorder can hear you.

M: 1 will, uh, read it. [L: mhm] If p is TRUE AND q is FALSE... Determine the truth value of the
following. [as she reads she taps her pen down for every word] p is I live on earth it’s TRUE. q I have
seven brothers it’s FALSE. Can I make [makes a writing motion with her pen over the paper]

L: Yeah yeah, write all over.

M:... A is NOT times p OR q... and B is NOT p OR q... is this the answer that I will check? {L: Mhm]
Okay... I live on earth... I don’t have brothers... AND... [10 seconds]

L: What are you thinking?

M: [5 seconds] You bave p AND NOT q. This is true... I use uh, it should be A because uh I live on earth is
not consistent to brothers. It should be AND, not OR, this is OR.

The confusion here is that she is thinking of the problem as being multiple choice. The thinks the beginning
of the problem is the whole problem, and A and B are the possible answers from which she must select the

correct one.

L: These are different problems. They’re asking you, find the truth value of A, and then find the truth value
of B. It’s not like multiple choice.

M: Oh! I thought it’s multiple choice. [5 seconds] If p is TRUE and q is FALSE... am I doing the true true
like that?

She’s asking if she should make a truth table.
L: You solve it however you want to.

M: Okay. I’m going to get this [she gets up to get a ruler out of her bag.] p, q, and so [mumbles to herself].
Did I miss something here?

L: So you’re setting up a truth table?
M: Yes. [Continues to mumble to herself — 20 seconds] q and and and true if true true...
L: Write down the rule that you use at the top so I know what your reasoning is.

M: true, true, OR is false if false false... and that’s...true... I will do this [inaudible] and this way? [Writing
~ 16 seconds] p OR q false if false false

L: So now you’ve got a truth table set up for 1b.
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M: mhm, so hard....

L: Write it down, you’re allowed to write on the paper.

M: false if false false... [16 seconds] So what would I do this now?

L: Well, what’s the question? What are they asking?

M: If p is true and q is false, determine the truth value of the following. [4 seconds] so here, p AND q is
false false... and... p AND q’s true true... [whipsers] I don’t know what. [now at normal volume] What do
you mean with this one?

L: Okay, so you would leave it like this, if this was the question.

M: [mumbling/ reading to herself — 22 seconds] ... so it’s the answer... [9 seconds]

L: hmm, you said that all quiet. You said, I don’t know what I’ll do here. Alright, so leave it then. That’s
good.

M: [laughs] I don’t know that one.

L: Alright, try, try number 3.

M: How about this one [points to number 2}
L: We’ll skip 2, it’ll be too long.

M: Okay.

L: We’ll try number 3.

Problem 3 — Word Problem

M: [reading out loud] Stacy lives 2km from her friend’s house... [Reading in her head]... 20 minutes
walk... [46 seconds] At what time will she be nine fifths ...?

[Rustling noise I reach over to correct my mistake on her word problem]

L: Alright, so you’ve written a lot of things down here. You’ve started. You’re writing as you read the
problem right? [M: mhm] So you read, “Stacy lives 2 km from her friend’s house” and then wrote down 2
km. And it takes her 20 minutes to walk, and you wrote down 20 minutes walk. She leaves her house at 10
am, so you wrote down 10 am. So I have to make a little correction here. That’s my fault, the problem is
badly written. It’s 9 tenths in stead of 9 fifths. [M: Ohhhhh] I’'m sorry I'm sorry. Alright, what have you
written next to 2 km?

M: 20 minutes walk. It’s the duration from her house to her friends.

L: From her house to her friends. Alright, next to 20 minutes walk. What did you write here, next to 2 km?
M: It’s away from her friend’s house.

L: Okay. 10 am left at home, and then you wrote 9 tenths.

106



M: yeah, 9 tenths. How far will she have walked? [exhaling deeply] Huuuuuhhhbh. [13 seconds] What
time she will be in 9 tenths... What time will she be... 9... 10... At what time will she be 9 tenths... done
this... 9 tenths... 9isto 1... formula...

L: What formula? You saying they forgot the formula...

M: How far will she have walked...? Stacy’s house... [5 seconds]

L: You’ve set up a ratio...

M: Could be 20 ...

L: You’ve got a ratio of 9 to 1, so what does the 9 to one represent? What does 9 to 1 stand for?

M: It’s the 9 tenths... at the 9 it’s the question, how far will she have walked.

L: Okay, what about these other lines that you’ve added? On the diagram? What are these for? These first
two lines?

M: Uh, I just, took, left one ‘cause it’s 9 tenths, for the 10... and make it half for the 20 minutes... I think
it’s 15 minutes walk?

L: How do you decide on 15?

M: Because it’s only 20 minutes walk from her friend’s house, and it’s halfit’s 10. And from 9 is to 1, it’s,
she’s around 5 minutes more... so I choose 15 minutes.

L: Okay. [4 seconds]

M: Is this the question, how far will she have walked? [L: Yeah] How many minutes? How far...

L: Well how... we have 2 questions. At what time will she be 9 tenths of the way to her friends house
M: So this is the time. 15 minutes at 9 tenths at 15 minutes.

L: Okay, and then how far has she walked

M: How far has she walked? It’s 3 fourths from her house... from her house to her friends.

L: What’s three fourths?

M: ‘cause in half way it’s 10 minutes walk. [L: Okay] and then on the 9 tenth, it’s 15 minutes walk, so you
divide it by 4, it’s 3 fourths from her house.

L: Okay. Now how, if you're doing these, let’s say on a test or something, how do you decide if your
answer is right? Like what, do you have a check, or a trick for checking?

M: For now I almost mix up. [Laughs] Because my mind is uh, my final is tomorrow.

L: Yeah I know, I know, and you’re thinking about algebraic fractions I know. {M: mhm] But how about,
even up here with the truth tables that you did? How do you know if they’re right? How do you check if
it’s right?

M: Well because of the rules. The rules is AND it’s true if true true, [L: Okay], and the rules in OR false if
false false.
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L: Okay, so you count on your rules.

M: Yeah. SoIput the... in here...

Problem 5 — Tipping

L: Okay. Alright. Let’s try one more. There’s one more question. Okay? Number 5 down here.

M: [exhaling] hbhhhhhh.

L: It’s not so bad. This one’s a little one.

M: You go out to a restaurant for breakfast; you have to pay the following bill... how much would you
leave as a tip for a waitress who served you well but not especially so. Let’s see. [She reads the items on

the bill — inaudible] and tax. Ahhh. The tip should be ... same as the tax. [Add the tax — 38 seconds]

L: So what operation are you doing here? You’ve got the two taxes written down, yow’ve got 55 cents, and
63 cents, what are you doing with those?

M: Uh... 1 think this is the tip for uh, if you buy something from waitress, it’s the tip.

L: Yeah? So what operation are you doing?

M: The multiplication?

L: You’re multiplying? Okay.

M: oh. No. no. no. Not multiplication.

L: Don’t erase don’t erase!

M: Ahhh!

L: Do it next to it.

M: Okay okay. 1thought it’s the, it’s just, add the tax. Just add the tax...it’s one eighteen... The tax is one
eighteen... so it’s up to you if you could give her a $1.25 or $1.50, or $2... but what I have heard, the tax is
the same amount that you could give to the waitress as a tip.

L: Okay. So you would leave $1.18?

M: Yeah, as the tax.

L: Alright.

M: This one is in tax?

L: No, that’s uh [M: miscellaneous food?] miscellaneous food, it’s probably desert or [M: no tax I think]
Oh, maybe no tax, that’s possible.

M: It’s only 12 doHars.
L: Looks good.

M: [she flips the page over and looks over the earlier problems. Speaking under her breath] I don’t know
what this [both laugh]
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L: Alright, thank you very much.
M: 1 mix up because I thought I will be multiplying [laughs] the tax
L: It’s a big tip 348

M: Yeah, it’s a big tip and the total only is $12. Just add the tax. [Exhales] aaahhhh.

Interview with Student 5 — Jason

L: Okay, so I'm here with Student number 5, today is Thursday [J: 12th], August 12, and it’s 2: 02 in the
afternoon. So, student number 5... How did you end up at Cartier?

Math Story

J: How did I induct?

L: How did you end up at Cartier?

J: Oh, how did I end up, oh, I need 436 to get into my program at LaSalle College.
L: What program are you going into?

J: Food Service and Restaurant Management

L: Food Service and Restaurant Management, okay. Is that, you need 436

horal

: [interupts] I need 426 [L: okay], so, I only had 416 and 514 so I came to come get my 436.

o

: What high school were you at before?

—

: P.CHS.

L: Pierrefonds Comprehensive?

J: [interrupts] Pierrefonds Comprehensive.
L: Okay. Did they uh, offer 436?

J: Noit’s not that it’s because I did 416 and then... I didn’t get... Like, the next year after, I had a choice to
do it there [L: Okay], but then I did 514 instead of 436.

L: But why didn’t you do 436 the first time?
J: Because if I wanna get my 536, I still need my 514, no?

L: Oh,Idon’t know. Some high schools have them as a like block classes. Like you don’t have to take
416 and then 436. Sometimes you can just take 436.

J: Well, 1did 416... maybe ‘cause my grade wasn’t high enough to go into 436 [L: Okay], or something
like that. And, and I did 514. They told me the best thing is to come back and do it in summer school.
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L: Okay. So you just graduated last year?
J: This year.

L: This year. [J: Yeah] Okay. And have you been accepted at LaSalle College? [J: Yeah] You’re taking
[J: Yeah] How, how are you as a math student? Like, how do you qualify yourself?

J: Um, I like math but... it depends. If1 ... like, I like, I like math, but if I’m... like some days I’m just
stubborn. I won’t understand anything. But there’s other days that I really want to ... like as soon as I
understand one thing, then the rest of the stuff I have no problem. Like I’ll understand the hard stuff, but
the easy stuff will give me a hard time.

L: Okay. Do you find, like is it a personal mental block? Or is it just some days you can’t concentrate?
J: [interrupts] No it’s like a personal mental block. Like, if you were to show me like, if we were to do
algebraic fractions before factoring, I would probably have understood that and then not fractions. [L:
Okay] Just ‘cause I'm like that.

L: Okay. Was it always like that for you in math?

J: No. Just like... just now actually.

L: Like how did you do in 4167 5147

J: Oh, 416 1 passed with like 80. [L: Okay} And 514 I passed like 73.

L: Okay. Do you...Did you go to all your classes when you were at PC?

J: Yeah. For sure.

L: Okay. And that helps.

J: Yeah, big time.

L: Did you study a lot when you were there?

J: No. Never.

L: Have you been studying more or less for this class?

J: For this class? More. {L: more?] Yeah, ‘cause... [L: It’s intense] That and also that, 1 fell behind in the
beginning, ‘cause of all the work, so I had a Jot of catching up to do. [L: Yeah] and then...

L: How many hours a week were you working?

J: Like a week? Like before? [L: Yeah] Like when we first started school? Oh, like, between 70 and 80,
like [L laughs] a lof [both laugh] yeah, crazy hours.

L: Soit’s difficult to concentrate on math when you’re working 80 hours a week.
J: Yeah, it’s a family business so I don’t have a choice, you know. It’s like, we were stuck.
L: Okay. What’s the family business?

J: It’s a restaurant.
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L: Okay, that’s why you’re going into Restaurant Management [J: Yeah] at LaSalle?
J: Yeah
L: Okay, it all comes together. [J: So] Okay {J: But...]

J: Like I had no time for nothing, you know? [L: Right] Like see now I can come in a stay ‘till, stay ‘till
six. You know I’ve nothing to do. Like I took, I have my week off now. I told my father like that’s it, you
know? Like he understands also you know? Like, he didn’t, he wasn’t ub... he wasn’t for the fact that I
was working... you know, he wanted me to go to school. Like, thing is, he works night shift, so if I wasn’t
at work he’d work all night and all day. And I can’t let that happen. [L: no] So. Yeah. So.

L: So, in a perfect world, how, what would you change? Clearly some of the work hours be on the list of
things to change, but what would you change to make math more enjoyable, or more pleasant, or easier?
What would help you out?

J: [long pause] You shouldn’t change anything actually. [L: no?} Ilike math, it’sit’s fun. {L: yeah?]
Like, I would enjoy going to math class because, it’s one of those classes that I would pay attention in
because if... it’s one of those things if you don’t listen you’re screwed. Kind of thing. You know, not so
much in the year, but like if you miss one class in the year you... the next class they’re not that far ahead,
you know? But here, you miss a class you’re screwed, forget it. You’re like, you’re so like, you’re... a
month behind. So. I don’t know, it’s fun.

L: But if you, let’s say like, if you had not had to work so much, that would have made it easier.

J: Yeah, a lot easier. I wouldn’t be, you know, doing logic now. I probably would have time to study
for...

L: So if you think, like, when you’re gonna be in CEGEP are you gonna have to work those kinds of
hours?

J: No, that’s the thing, That was just, it was just like one of the, like then, it’s never happened before, that
you know like, it’s just three guys, like we had to fire three guys, and then you know? Short staffed, and
you just, it’s hard to find employees, you know? Good ones that ... so. It was just for that week. {L:
Alright] Hopefully it won’t happen again.

L: Alright. So let’s look at some problems. They’re not bad problems, [laugh] and for a lot of people, the

first two out of the logic section, for a lot of people these were far away, but you’ve been working on them
now, so you might not find them so difficuit. Give them a shot, see, how would you do number 1?

Problem 1 - Logic

J: See. This would be, I would be doing a truth table no?

L: Well, you just answer the question. Do whatever you need to do to answer the question.
J: [16 seconds]

L: Okay, so you’ve written down “I don’t live on earth” is for 1a). Idon’t live on earth OR have 7
brothers. So what’s the truth value of that statement?

J. What do you mean? Like what ah, this stuff?

L: Well, they’re asking, what’s the truth value of NOT p AND q.
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J: Well, it’s false.
L: It’s false? Okay, so write that down. How would you check if that was right?
J: [5 seconds] Iwould do the truth table.

L: Okay, so check it and tell me if it’s right. ... No, just do it on the side, don’t even mind b, we won’t do
b.

J: No? [22 seconds] This is true and true is true?

L: You decide. You’ve got your truth table; you’re filling it out. This last one, this is for AND. [10
seconds] So let’s just cross out b) so I know it doesn’t go with b. Alright. So how is this truth table
checking your answer?

J: Well, they’re saying that, they’re saying NOT p, so not p, I don’t live on earth, and I don’t have 7
brothers...

L: So you’re saying the truth value of this whole thing is false, so where’s your false in here [pointing to
the truth table]?

J: This one probably. [Whisper] is it true? [louder] or isn’t it? ... We have all these to do? [Looking at the
other questions on the sheet]

L: You can say, you don’t have to pretend. You can say I have no idea. You whisper so the tape recorder
doesn’t hear you. [Laughs] Alright, so that’s okay. So you have an idea. Do you still feel confident that
false is your answer?

J: Yeah.

L: Okay. Would [coughs] on an exam like, would you have bothered to check? Or you just would have
left the answer that you had originally.

J: Well now [ wouldn’t bother to check, but I'll know to check tomorrow.

L: Okay, do you usually check [J: Noj on an exam.

J: No. No usually I just, if if | know, if I feel like an answer... no, even if I don’t feel comfortable, I'm just,
I’m just, I don’t know, that’s my problem, I go too fast. [L: Okay]} Like I'm a person that [whistles low to
high] You know like a... [L: Okay] don’t check let’s go. Wrong wrong right right. But bad, it’s a bad

problem.

L: Well, you get out of your exams early. [both langh quietly] It’s good to check. Make sure that you’re
doing things right. Or try

J: I fail faster if I don’t check.
Problem 3 — Word Problem
L: Try3.

J: [28 seconds] 9 fifths?

L: Oh, msorry. I made this mistake on all of them and I’m supposed to change them. I mean 9 tenths.
P’m sorry I'm sorry.
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J: [18 seconds] [inaudible] [4 seconds]

L: Alright, so you’ve split the line into 10

J: ‘Kay, then you do this, you have a ratio of 9 to 1
L: Okay.

J: It takes you 20 minutes, so then divide no? [20 seconds] It’d take her 18 minutes. She’d be 18 minutes
there.

L: So how are you choosing 18?
J: “‘Cause I did 20 divided by 10, which is 2...
L: Okay, why are you dividing by 10?

J: Because there’s 10 sections, well 10, whatever, it’s cut off it 10 [L: Okay]. She only walked 9 tenths, so
there’s still like 1 on 10 that she didn’t walk [L: Okay], so 9 times 2 is 18. So she takes 18 minutes.

L: Alright, so write 9 times 2 so I know what you’re doing. [4 seconds] Alright, so what was our question?

J: If she leaves her house at 10 am, at what time will she be 9 tenths ... so 10 so she should be at ten
eighteen.

L: Okay.

J: Isitpm? No.

L: And then the last question? How [J: far will she have walked) far will she have walked?

J: 2 km so, [4 seconds] 2.8 km? [Whispers] Is that right? [Laughs] [4 seconds]

L: Well, how are you getting 2.8?

J: Wait. [10 seconds mumbling to himself] 2 divided by 10 is, 0.5 right? Can I use a calculator?
L: [langhs]} You could use a calculator, but you could do it in your head too.

J: {5 seconds] point 5. [12 seconds] It’s point 25. [10 seconds] Usually, I would just stop. [L: You would
just stop. You quit] so let’s say this was on 10, I’d estimate right there that I'd get 7

L: And you just stop?

J: I"d stop, and do something else, and come back to it in the end if I have time, if, I, I'd come back to at
the end and [inaudible] {L: Really?] And you just come back to it, and you look at it again, and if on the
second time I can’t find it

L: That’s quick to quit eh? Like a second into the problem.

J: It’s not that. I wouldn’t quit, I"d go and come back to it, and if again I can’t find it, then, even using my
calculator, which I don’t have now... I’d just leave it; I’d take some marks, whatever it is

L: Okay, Alright, so tell you what, we’ll come back to it. How’s that?

J: It’s good stuff.
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L: Is that what you want to do?

J: No, it’s alright.

L: It’s alright, you don’t want to come back?
J: It’s good, it’s good. T'll take the 7.

L: Okay, so say that 2 divided by 10 is point two five, if it was, let’s just say your calculator told you that
was right, what would you do next?

J: For the... it can’t be point two five, ‘cause then it would be, this would be a km, this would be another
km, it’d be 2, but she lives 2 km away...

L: So you can tell that’s wrong ‘cause you’re adding point two five for every piece [J: Yeah] and you run
out of pieces... or you, you hit 2km before you’re done with your pieces. So point two five is too big.

J: [12 seconds] it would be point 10, no, [11 seconds]

L: So what happens if you put point 10?

J: It’s the same thing.

L: How many pieces do you get to if you put point 10?

J: 8, wellnot8,1,2,3,4,5,6,7,8,9...

L: So how far has she walked when she gets to 9/10ths?

J: [exhales deeply] UH! [Loudly] 2.5 km. [Quietly]That’s my final answer. [Pause]
L: Alright. Now do you feel [interrupted]

J: Sorry, I’'m not a good guinea pig Okay.

L: do you feel... NO, it’s not a question of you being not a good guinea pig, do feel like that’s right?
J: No, I know it’s not right.

L: You know it’s not right. Okay. Do you want to try to find something that’s right or you just want to
leave it...

J: No, ’'m gonna leave it.

Problem S - Tipping

L: Okay. Alright, the last one I want you to do is this one here. It’s not so bad number 5.
J: What’s this (points to number 4)

L: Eh, we won’t do number 4, number 4’s long

J: [snorts] I’m going to a restaurant... [12 seconds] I'd leave 15 percent.

L: Okay, so how much would you leave?
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J: Twelve-o-seven times one point one five. [no hesitation]

L: [pause] Okay , so what does that give you? Go get your calculator for this one.

J: 15 percent... [Long pause... beeping in the background while student scrolls through menus on his cell
phone to access the calculator... mumbles to himself... more beeping. ]

So that would give 13 point 88... [Long pause... more beeping. ]

L: Okay, so you’ve done 12 point-o-seven times 1 point one five... [beeping] gave 13 point eight eight and
now you’re subtracting ... the total? Twelve-0-seven?

J: Yeah. [Beeping] from 13 eighty eight [L: Okay]... [Beeping]... so technicaily I should be leaving him a
dollar and eighty once cents.

L: Okay, is that what you leave?

J: Is that what I leave? [L: yeah] Usually? [L: yeah} No... 1 ... usually I, well it depends. If the guy is like,
you know? If like every time like I, it depends of the service.

L: Okay, if the service is just average.

L: It’s just okay.

J: If it’s okay and it’s twelve bucks P’d give him fifteen.
L: Really? For just average service?

J: No. For just average service, he’d have to give me back a dollar, so I’d give him 2 dollar tip. But... ifit
was good, you know, fifteen tip.

L: Okay, alright, but this is your ‘technical’ tip is 1 point eight-one.

J: If the guy SUCKS yeah. [T laugh] You still have to tip you know, it’s the law.
L: It’s the law. Alright, that’s great. Thank you so [interrupted]

J: Oh no, it’s no problem

L: ... much

Interview with Student 6 — Moe

Friday August 13" 2004, 8:51 am
L: So how did you end up here at Place Cartier?

Math Story

M: I had the choice between ¢h coming to Cartier or Abbott and ek I chose Cartier because it was closer, it
had eh they do the book; you finish a chapter, that's why I did it. And I have to write a final exam for it so
would do better without.
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L: They had a final exam at Abbott?

M: Yeah they had a final exam over there. At Abbott they don't do chapter by chapter by chapter. They do
all four chapters and then they make you write an exam.

L: okay. And you need... are you going to Abbott in the fall?

M: Yeah, I'm going to Abbott.

L: In what?

M: In September I'm going into Social [science] first and changing into business.
L: Okay. So did you need 436 to get into social?

M: Yeah I need 436 to get into Abbott.

L: Abbott period [M: yeah] okay. So where did you go to high school before this?

M: Ah.... In ah St Thomas but that was 2 years ago. Last year I was eh, I was in a mechanics program and
then I came here 'cause I didn't want to do the mechanics anymore, I wanted to learn new stuff.

L: Where was your mechanics program?
M: It was at PC [L: okay] Pierrefonds Comprehensive [L: okay]

L: There's a lot of PC students in the class. So when you were in high school, what made you choose 416
[math] ?

M: What do you mean?

L: Like, why did you take 416 instead of 436?

M: 'Cause I had to. My marks weren't good enough for for 436.

L: What's the cut off? 'cause a couple of people have told me that?

M: I think if you get like 80 or above you can go into 436... something like that. 1 was always like in the
70s or something.

L: Okay. How do you feel about math, like, as a subject.

M: I was, honestly, really good at it at the beginning, and then, and then... I used to get 80s and 90s and
now, and now [almost inaudible] no.

L: When did that start to turn for you?

M: Uhh [4 seconds] Sec [5 seconds then rushed] 2 or 3 I can't remember.

L: So shortly before 436. Was it like after word problems? 1 think they start word problems in grade 7.
M: Grade 7 that was when I was good. That was when I had a good teacher and I was doing really good.

Grade 8 it wasn't too bad and then... actually grade 8 is when I failed because I had ahhh a really bad
teacher and he basically told me don't worry you'll be fine, you'll be fine, you'll be fine. Just wait 'till this
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you'll pass that and I never passed it. He kept on saying that to my mom also, he's like, don't worry, he'll do
it he'll do it and then I'd be failing. So I'd have to redo it and I passed it, and from then on I was...

L: So did you have to repeat all of grade 8 or only grade 8 math?

M: Just the math. So I was behind a year in math. That's why when I finished high school I was in back, I
was I had just done 416. [L: okay] instead of 514 [L: okay]

L: But you graduated high school?

M: Yeah. 1 didn't have my 514 or else I wouldn't have been able to get into CEGEP. It was either my 514 1
take or I take 436. It's the same thing.

L: So you choose 436. {M: yeah] That's neat. That's really neat. Um. What would you... like in a perfect
world, what would change about your math classes? Either your teachers, or the course, or the size of the

class, or your study habits... what would you change to make it more enjoyable? Or have it go better for
you?

M: To go better for me, I think there'd have to be like a smaller class. When there are a lot of kids, it's a lot
harder to focus, you know on one person. Obviously it's harder to teach ‘em. But uh ... I don't know, is it
for me? Like basically for myself? [L: Yeah, for yourself] Study habits.

L: You don't study a lot?

M: I study, but I can't focus for that long.

L: How long can you focus for?

M: If I really want to study, I'm with someone to study, then it can be for an hour, 2 hours, but if I'm by
myself ... I look at it for 1/2 an hour and then bam, I'll be like daydreaming out.

L: Okay, and then if you turn your attention away from it, can you come back? Like, how long of a break
do you need before you can come back for another 1/2 hour?

M: If1 go on a break, forget it. It has to be there... that's why I have to study with someone.
L: Okay, to help keep you

M: Yeah, 'cause as soon as I'm studying with someone I can we both focus on the same thing, you know
we'll... have the person there to keep me ... I've studied with Mary Jo and Amanda for... a while...

L: Do you have a tutor?
M: Uh, I had one...
L: You're making a face

M: No he actually really helped me. 1 had big huge problem with algebra. Big problem with that. Like it
would never click. It was like...

L: Well, and algebra is grade 8.

M: Yeah, never click, never, never, never, never, never. I'd failed it, I re-did it. 1 had him there and then all
of a sudden wack click in my head and I was doing okay.
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Problem 3 — Word Problem

L: So let's look at some problems. We're gonna jump right down to number 3 since a littfe bit short on
time. So read it out and then let me know what you would do. Like how would you approach that?

(20 seconds)

You've gotta think out loud a little.

(8 seconds)

M: You have to do a line thingy?

L: You have to do a line thingy? [M laughs] Well how would you start it? There's no have to do there's
just what would you do? How do you approach this?

{(M: re-reads the problem 30 seconds)

L: So when you have a word problem, any word problem, how do you start #t?

M: Write it down, the information.

L: okay, [4 sec pause] so what do you mean information? What information?

M: Uh... [Inaudible] stuff you use, like what time would she be nine tenths of the way to her friend's
house? [Mumbles while he re-scans the problem - 13 sec] 10 a.m. [7 sec] you dissect this line into nine?
{Looks at me for confirmation]

L: There's no have to, there's what you do. You tell me what you do to solve it.
[50 sec] Okay, so while you were writing, how many parts did you break it into?

M: [counts] 10 [counts again] 10.
L: 10 parts
M: and... {10 seconds} 9/10 of the way? [17 seconds]

L: alright, so you marked of 9 parts and 1 part. [M: exhales heavily - 17] What are you going to de with that
information?

M: [almost inaudible] I'm trying to remember
L: What are you trying to remember though?
M: How to do it.

L: Is it that you've seen a problem like this? [15 seconds] Where would you have seen something like that?
[42 seconds]

M: [almost inaudible] I don't know

L: So you wrote down 2 km and 20 minutes 'cause that's your information alright, so on an exam what
would you do? You would just leave it like this?

M: No, hopefully not.

L: And it's okay if you say that you would, right. The whole idea is that there's no right or wrong, it's just
you letting me know what you do.

M: I don't know.
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Problem 5 — Tipping
L: Alright, that's great. Try 5. [ 19 seconds - M coughs - 4 seconds]

M: 15 percent?

L: So how much do you leave?

M: Calculator?

L: Noooo. How do you figure it out? You're at a table, you get a bill, no calculator, how do you decide?
M: I'd leave her a dollar fifty.

L: Okay, so write that down and then tell me why. {27 seconds] Well you were calculating something just
there in your head. You were doing something?

M: Ehhhhh... I write out what I would do here? [L: Yeah] I would give 1 dollar [13 seconds] 50 cents

L: Alright, so why $1.50, how do you arrive at that number?

M: 'Cause... [6 seconds]

L: You're making a face.

M: What's this here? [Points to an item on the bill]

L: It's a random drinks or something, for 3 dollars.

M: So I wouldn't give him $1.50.

L: You wouldn't? [M: No.] What would you give him?

M: I'd add them together [pointing to the tax]}.

L: You're gonna add the tax?

M: Yes. [L: Okay] and give him that. [With confidence]

L: Okay. Why would you do that?

M: Why? 'Cause there was something I remembered my parents saying you give them 15% or something
like that. The taxes. That's what you give them [He's breathing heavily, but his voice is relaxing as if the

moment of "stress" has passed.]

L: Okay, so then write that down.

M: Wait. So what, the two numbers? What do 1 write down?

L: I don't know, you're telling me. You're giving her that and put a line next to it [ am pointing at the tax
on the receipt]. So what's that?

M: So it's 33, 55, uh..[22 seconds] there you go.

L: Alright, so you're changing your mind and giving him $1.18?
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M: Yeah. I'd round it to $1.25 [inaudible]

L: Well yeah, ‘cause you're leave like 3 pennies [both laugh] alright. That's great, thank you so much.

Interview with Student 7 — Estelle

L: Today is still [August] Friday the 13th, it's 9:52 in the morning, and we're here with student number 7.
How did you end up at Place Cartjer?

Math Story

E: Uh, I came here last semester. The first time I came here was because 1 had failed math 436 in my high
school and I needed to take 514 to get into CEGEP, so I came here to do 514. And now I need 436 to get
into Nursing,

L: Okay. So how long ago were you in high school? Like plain ol' high school?

E: I graduated in 2000.

L: Okay, so a little while ago. How old are you?

E: 19

L: Okay, alright, it's confusing ‘cause the rest of the class is like 17. So that’s... you graduated high school
4 years ago, and did yon go to CEGEP after you did 514 here?

E: Yeah. I've been in CEGEP for two years.
L: What have you been doing in CEGEP?
E: Social

L: Are you finished your DEC?

E: I'm finishing this semester, and then I'm going into intensive nursing because for intensive nursing you
need to have finished all your general courses.

L: Okay, now when you took 436, what high school were you at originally?

E: McDonald high.

L: Okay, and did you do 416 before you did 436? Or you went straight to 436?

E: I went straight to 436 because.... ] was one year behind in math, so I was told, if you pass your 436 it's
equivalent to 514 so you can graduate with it... but I didn't pass it so I had to come here and take my 514.

They told me to take my 514 because they said it was easier to pass my 514 then to pass my 436. So I
graduated with that.

L: Okay. Did you do 514 in the summer here?
E: Yeah.

L: Okay. So what do you think went wrong for you in 436 at McDonald?
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E: Um. I think I didn't have basic understanding of the material before [inaudible] because before 436
[inaudible] I was doing grade 9 math, or something like that. I just, I didn't have a good understanding of
the material before I went into it. And then, it just, it was faster paced too.

L: Okay. Do you remember anything like specifically being a block or a wall for you?

E: It was every mostly everything... the only thing that I had, like I was okay with, was the geometry part.

I was okay with that, but the rest, it just, it was hard. And I think also, at that point, I wasn't planning to go
into nursing because I said 'oh I can't do it, you know, I'm a grade behind now, I'll just go into another field.’
But then afterwards it was like 'T'm gonna work at it and I'm gonna get it', so then once I had that motivation
I think that helped me.

L: Did you feel your grades weren't high enough in all of your subjects or was it specifically

E: No it was just math.

L: Okay. So do you like math or do you find it

E: I've always liked math when I understand.

L: When you understand.

E: When I don't understand and classes keep going, then that's when I start getting frustrated because I'm
not understanding this and they're still trying to get to new material and that just....

L: So what do you do when you start to feel frustrated?

E: Most of the time I just sort of like 'Ah whatever' and I just stop doing homework and stop doing this
because I'm not gonna understand even if I like sit down at home and try figure it, I'm not gonna understand

L: So do you... like if you could change anything to make the learning more enjoyable for you, like, what
would help that out? That blocking and not wanting to continue?

E: I think that when I have trouble with the material I need to just stop and see what's going wrong. Make
sure that I get rid of that problem, and once I figure it out, it's okay, then move on. It's the part that moving
on when you don't understand something that's worse for me. '
L: Would a smaller classroom help? Or would a tutor help?

E: Maybe being tutored, that would be better, not necessarily a smaller classroom.

L: Do you have a tutor now? [E: No] Have you ever had a tutor? [E: Yes] How was that?

E: It was okay. [L: Yeah] It helped a little bit, but it didn't help me pass my year. It didn't help 'cause I had
a tutor to help me with my, studying for my exam in high school, but I still didn't pass it

L: Was it like for your final exam you brought in a tutor?
E: Yeah
L: Okay, so that was maybe, like, late, 'cause you're saying you want it sort of along the way.

E: Yeah. Iknow my sister was having difficulty in math and my mother got her a tutor that helped her
every day after school [L: Okay] and, I mean, she's just doing great. So whatever material she doesn't
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understand at the end of the day her tutor explains to her. And she's like 'Oh okay’. So she's just fine. I
think that would help a lot

L: And do you have more math to do afier this?

E: Nope, I'm only doing chemistry, which, I don't know exactly what Chemistry is, but I hear there's a bit of
math in it.

L: There's a little bit of math yeah. Well any of the sciences

E: No, but I'm done after this. 'Cause I just need 436 for nursing.

L: And you've done 5147 [E: Yeah] And you're not interested in 5367

E: No because I don't need it. [L.: You don't need it] [Inaudible]

L: And how long is nursing.

E: I'm doing intensive so it's 2 years.

L: Is it at John Abbott? [E: Yeah] Yeah. Alright that's really cool. Thank you very much.

E: Okay

Problem 1 — Logic

L: We're gonna look at some questions, they're not so bad... you gotta skootch a little bit closer so I can see
what you're doing. Um, the first two come out of the logic section, so that's a little bit further away. Uh, if
you want to give just the first one a try, that would be great, but we're gonna focus on 3, and we're gonna
g:fﬁi (;:)3 .want to try 1A and see if you remember any of that? I mean how would you approach this. [11

seconds] So how are you deciding?

E: what that is? [L: Yeah] I'm sort of trying to remember what the table looked like that you wrote on the
board?

L: The table?

E: Remember you wrote, not the table but the, yeah the table where you're like NOT p and then it goes
equal... NOT NOT p equals p' and then you wrote all the other ones?

L: Okay so you're looking at the list of rules for negation.

E: And this is NOT p AND q and I know the AND goes to an OR, and the NOT goes to both of them, so it's
NOT p OR NOT g.

L: Alright, so do you have anyway of checking to know if that's true? [E: No] So on an exam, like what

were you doing on the logic exam to know if your answers were right?
E: I didn't really have any, any check.
Problem 3 — Word Problem

L: Okay, try 3. [32 seconds] Alright so you gotta tell me what you're doing.
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E: Okay. Here it says that if she leaves her house at 10 am, what time will she be nine tenths of the way, so
I'm dividing this into 10 spaces [counts to check that she has 10], and I put a dot at the 9th part {L: okay].
So it's the 9/10th place and uh How far will she have walked? It takes her 20 minutes, so it would be 20
divided by 10. So that means she's doing... 2 minutes per part... yeah, 2 minutes per km, so how long will
it take her o get back to there... It will take her 18 minutes to get there.

L: Okay, so write down how you're getting to 18 minutes. [11 seconds]

E: Okay, I divided, this by 10 and then it says... 2, Stacy lives 2 km... 20 minutes from A to B, s0 20
divided by 10 is 2. And then, she walked 9 out of the ten what ever this is, so I did 9 times 2 [as she says 9
times 2 she writes 9x18, so I tap on the 18 hoping she will catch her mistake]... [Inaudible] it's taking her
18 minutes. How far will she have walked? [7 seconds] Why did you point this out?

L: 'Cause you wrote 9 times 18 but you said 2 when you wrote over it.

E: How far will she have walked though? Like they're not looking for the amount of time.

L: Well one of the questions is for time.

E: Okay, if she leaves her house at 10, what time... at 10 okay, so she'll be there at uh... [40 seconds] How
far will she have walked? 2 km.

L: So you've written 10:18 she'll be 9/10 of the way. Alright, so how far has she walked, is your last
question. [17 seconds]

E: I'd have to divide. It's 2 km from A to B... but I don't know how to, what each of these parts would be.
No, I don't know. [Re-reads the problem - 37 seconds] No.

L: Okay so you would leave it like that? [E: Yeah] Do you have anyway of checking if your 10:18 is right?
E: Noldon't.

L: Do you feel like it's right?

E: Yeah.

L: Like, how sure are you?

E: [inaudible} Pretty sure.

L: You're pretty sure?

E: Yeah.

Problem 5 — Tipping

L: Alright and let's try 5. It's the last one. [18 seconds]

E: For this one here? I would just leave the uh, you're supposed to leave 10 percent? 10 percent for the tip?
L: I don't know, I don't know how much you would leave.

E: No I'm saying the regular amount that we usuaily give is 10 percent, I believe. So I would just... [re
reads the problem out loud] So I would add this up 1.65$, 1.95%

123



L: No calculator. This is just your bill; this is what they bring you.

E: Yeah so I would just add this up, I would calculate 10%, 10% of 12.07... [11 seconds] I would give that
amount for the tip.

L: Okay, so what's that amount? [11 seconds]

E: I think it equals out to... 'cause 10% of 108 is a dollar, I believe. I would givé like $1.25 or something,. I
can't use a calculator?

L: No. 'Cause say you didn't have a calculator at dinner, you know what I mean?

E: I've got my cell phone though. I would calculate it on my cell phone [L: REALLY!?!] though.

L: oh my goodness, that's hilarious. 1 didn't even know, like um, one of the other students was using his cell
phone to calculate stuff {E: You didn't know you could do that?] I don't have a calculator on my cell phone.
[E: oh, that's funny].

E: Let's say I would just give 28. Yeah, I'd just give 28. I don't like tipping maybe 'cause I've never been a
waitress. But I find everywhere you go these days, everyone expects a tip. Tim Horton's wants a tip, the
gas station wants a tip, cab drivers want a tip...

L: You don't like tipping.

E: No1don'.

L: Do you consider 2$ like a big tip or a little tip?

jes!

: Little tip.

L: What's like a huge tip, like if she was the best waitress you ever had, how much would you leave?

tT

: Maybe five?

=

: On a 12 dollar bill?

E: Yeah

-

: Thank you so much.

Interview with student 8 — Timothy

L: We're here with student number 8. It is Monday August 16th, at 9:51 am. Um, so how did you end up at
Place Cartier?

Math Story

T: Um, in grade 7 I failed my 116 math, so in high school I was always a year behind in math, so I needed
to make up the 436 or 514 or 536 whatever. Well not 536 but I need 436 to get 536 or something?

L: Right.

T: Yah so I graduated with 416, and I did 436 in the summer, hoping that I'd go to CEGEP on time with
everyone else.
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L: Okay, so, like when you were coming out of your grade 9 math into grade 10, what made you choose
416 as opposed to 436 right away?

T: It wasn't an option. I wasn't able to. My marks weren't high enough to go into 436.

L: Okay, what kind of marks do you need to go straight into 436?

T: I think... I think you have to be in enriched math in grade... like in grade 8. I think there's always... like
in grade 7 I think it's like 116 then in grade 8 there's, I don't know what it's called, 214 or something like
that, 2 something. And then, and then there's like maybe one higher like 216 or something like that I don't
know, but you know, like there's always something higher. And if you're in grade 8 and you're in the higher
math, and if you pass it, then automatically your into like 336 I think it's called, or and then they have 436.
Something like that, I'm not really familiar with the numbers.

L: Yeah, okay so they split you as of grade 8?

T: Right. Or something like that.

L: And then what if let's say you're in grade 9 and you're doing okay, like do you need like an 80 to be
allowed to take 4367

T: Maybe, you also need your teacher recommendation and stuff like that...
L: Oh yeah... so what kind of average did you get coming out of grade 9 math?

T: Grade 9 math I had to do it in the summer because I failed it, so I passed summer school with... I don't
know, mid 60s I don't know, maybe 67 or so.

L: Okay, alright, so you got through okay [T: yeah] So how do you feel about math in general?
T: Ah, math comes a lot harder than me, TO me, than it does my family members, um, but it's not, I mean
it's a challenge. Like sometimes people like challenges... I like it when I get, like you know, I like I you

know, obviously when you finish it and your like "Yeah', you know, and like, pat yourself on the back, 'yeah
Irock', but... I don't like it at all, no.

L: Do you find, like is it... how does it compare to your other subjects?

T: It brings me down. It really does because I have great leadership skills, I was on student council and 1
was ... leadership grade 9 and 10 leadership classes and I mean, socially I'm great, and in English I'm okay,
and all these other subjects I'm great... and math always drags my mark down. And and I could get that
honor role but then, I'll fail a term in math or I'll get like a 60 or a 62 in math, and like only a 78 overall,
and I'm like 'damn it'. [Laughs]

L: How about before high school, like in grade school, what was that like?

T: Um... I guess the same. I mean it's not like I just sparked and became bad at math, I mean I was always
not that strong.

L: Okay. Do you find, is it like your computational skills, multiplying and dividing, like is that not too bad?

T: 1 think it's, yeah, that I'm okay with. I mean you do it so often that it kind of stay in your head so you
know like 3 time 7 is 28 I MEAN 21! [Both laugh] So funny.

L: Alright, um and then OH, and what high school were you\ at?
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T: Riverdale high school in Pierrefonds.

L: Okay. Um AND, in like ah perfect world, what would you change about I don’t know, maybe your
environment, at home, or your school environment, or your classroom, or your peers or your study habits,
like what would you change to make math easier, but also more enjoyable?

T: Um, at home wise, I think I'd like my father to be home more often 'cause he's an accountant and he
works very very hard to make sure he's first eh, from the top, you know. Um, and he's great at math, so
maybe his help could have improved my math skills and my math you know marks and stuff. Um, school
wise, I've been to tutors, I've been to and I've stayed behind. I mean, I'm the kind of student that will stay
behind 'cause you know like, if you need help and the teacher offers, I will do that. But I mean, I hada
tutor, this summer I had a tutor so my problems I'd take to the tutor, you know. But I've had a tutor all my
life, and when I needed it I had more. Would I change? Well maybe I'd, well maybe I wouldn't be as lazy.
Maybe I'd you know, buckle down and do my work better than I do now. [Laughs]

L: Alright, did you always have a tutor only for math? Or have you had tutors for other things?

T: T've had a tutor for History, Science and Math. So I failed my history but then I did it, my supplemental,
and did really well. [L: okay] Great tutor I had, really good. Science this time wasn't that good. My tutor
wasn't as great but what can you do?

L: And what's your plan coming out of, let's say, like when you leave here? You're taking 536 next
semester?

T: I'm taking 436 physical science.
L: Okay.

T: And, hopefully, knock wood I will be at Dawson in January... and now that I'm applying again, I can
change my mind what I want to do. I have to really, either I want to do interior design, or I want to work
with... I want, like autistic children or children with Down syndrome, because, they're so, like, I see my
uncle and he's so cute. [Both laugh.] He's so fun that I want to, you know, I want to understand them better,
you know.

L: What does your uncle have?

T: My uncle is... mentally challenged. He is, well they used to call it retarded, and he has the mind of a 5
year old. [L: okay] and he's forty... forty four, forty five maybe. [L: That's cool] Yeah, he's really nice.

L: That's really cool. Okay, alright. So let's try... let's try some problems. Um, start with number 3, 'cause
the first problems on here came out of the logic section of the course, so we can, depending on how... there
are two problems I want to look at, so we'll do 3 and 5, and then depending on how we're doing, we'll see if
we have time. You'll decide if you want to do any of those.... You've gotta think out loud a little bit, or the
recorder won't hear you.

Problem 3 — Word Problem

T: Okay. [14 seconds] Okay so this is relations?

L: Well what are they asking? It's just how would you do it, how would you approach... [T: How would I
do it?] yeah, like how would you approach the problem? [ 14 seconds]

T: Nine tenths? Oh, okay, so this is um, um um um um, I forget what it's called... It's like a number line,
right? And you have your dots?
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L: However you want to solve the problem is how you do it. [17 seconds]

T: So you ¢an't even help, you can't tell me anything, what to do right?

L: No

T: Good help Laura [both laugh - 5§ seconds] This is what you taught us... so...

L: So what are you doing? You're breaking it up?

T: I'm breaking the line up into 10 parts. {L: okay - 6 seconds] I'm making the line a little bigger [12
seconds] So this would be... Stacy right here right? [puts a dot - 10 seconds] Oh, okay so, Stacy's house is
here, she walks, we want to find out this distance.

L: Okay, so you've put a dot um

T: Nine tenths of the way to her friend's house.

L: Okay and you're saying we want to find the distance between, and then you pointed to Stacy's house and
the dot that you put.

T: Right

L: Alright, so how are you going to do that?

T: Not quite sure... I mean, it's not, I mean, this is actually solvable?
L: Yeah

T: okay

L: It would be mean if I gave you a problem you couldn't solve.

T: I'm trying to remember. This is your A over B or something. Your ratio? I don't even remember. I
would, like my approach, like my initial approach, I thought it was um relation and you know how you
could solve with the graph like that [L: okay?]... I forget how, it's like it's like the form y=ax uh, mx+b.
But it's uh, I don't know. So all of this is 2 km, so [24 seconds - reading] She leaves her house at 10 am. It
takes her 20 minutes... So it's 20 minutes in total to get to her house. But you want to know how long it
takes to get nine tenths from her house... [10 seconds] You do 20... x... this is so wrong... nine over ten?
[6 seconds] It's for sure wrong, but let's try it. It's pretty dirty. [9 seconds] [Inaudible] do my long
division.

L: Alright, so you've cross multiplied [T: mhm}, and that gave you 9x times... equals 10 times 20? You're
dividing by 9, so you're isolating your x [T: right]. Alright,

T: So, 9 goes into 20 two times... 18... that's 2, you bring down the zero... so now, ou, I'm sorry, that's a
zero, okay, that's another 2 times... 18... remainder 2... so that's point 2... I don't remember how to do
long division; I used my calculator so many times... I don't know if that's right. But that doesn't make
sense.

L: Why doesn't it make sense? [8 seconds]

T: It doesn't make sense because it takes... your looking for the minutes right? [L: okay] and if it takes 20
minutes to get to her house... it shouldn't take 22 point 2 minutes to get nine tenths to her house...

L: okay, so what could have gone wrong? How are we going to fix it?

127



T: The way I ... this is completely wrong but... like the equation [points to ratio setup]

L: So you don't like the ratio. So what what could you change about the ratio?

T: [barely audible] I don't know

L: Just a second. [Paused the tape because we were interrupted by someone looking for another teacher]

T: Um, I'm not quite sure how to do this. [7 seconds] and I'm sure it's really easy once this tape is over and
you show me how to do it. [Laughs]

L: Well, you think you know what's wrong right? You've decided that there's something wrong with the
ratio.

T: Right. I mean, it doesn't make sense, at all. And it's two questions, 'cause it's 'at what time will she be
nine tenths of the way to her friends house' and 'how far will she have walked'. You know she's walked uh,
nine tenths of the way so 1 mean, you want that in kilometers right?

L: mhmm. [10 seconds] So what would you do, like if it was a test question? Would you just leave it
knowing that it's wrong?

T: I wouldn't leave it, but I would leave it and come back to it. And then I'd try it again, but something
some word or something's supposed to probably pop up at me and I'm not seeing it. [10 seconds - reading]
It takes her 20 minutes to walk to her house. To her friend's. If she leaves her house at 10 am, at what time
will she be nine tenths of the way to her friend's house? [9 seconds] I really don't know.

L: Okay, so let's leave it and come back.

T: Okay.

L: "Cause that's what you would do.

T: I would do that.

Problem S — Tipping

L: Try number 5. [T reads the problem silently 15 seconds]

T: I'm really cheap. [L: laughs] I'm very cheap um. Normally what I'd do is I'd add up the taxes. This is
just like not even mathematical wise. Like, this is what I do is I add the taxes because the tax is 15% right?
{L: okay] and you're supposed to leave the tip 5 % right?

L: Okay. If you say so, so how much would you leave?

T: 1 would, ohhho this is cheap. So she wasn't that good of a waitress eh?

L: She was just a waitress.

T: Friendly? Not even? Eye contact? [L: laughs] That's what I look at. [8 seconds] I don't think I'd leave...
it comes out, 'k you take your two takes of the TPS and the TVQ, which is point 55 and point 63. It comes
out to a dollar and 18 cents. I wouldn't give her that. I'd probably would either round it to a dollar fifty or
two dollars.

L: Okay
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T: But you want this mathematically? Or just logically?

L: No, well, I want to know how much you would leave. So this is how you get like your ballpark range.
Like, you've added up your taxes

T: 1 would probably give her a dollar fifty because at dinner, normally I'd give 2 dollars 'cause I'm really
cheap, but I'd probably give her a dollar 50 because this looks like, it looks like a really... Nibbler', I would
never know what that is.

L: [laughing] I think it's a sandwich.

T: okay, so this is probably lunch.

L: yeah, probably. Well what does it say in the problem? It says breakfast.

T: OKAY. Well break... okay well then breakfast yeah, chances are they'll be working the rest of the day so
they'll, my tip won't even matter [laughs].

L: Alright, so write your answer then.
T: Okay.
L: And that'll be your answer.

T: Right.

Problem 3 — Word Problem Continued

L: Alright, we're coming back. [I flip the page back to number 3]

T: Back to the dirty.

L: What do we do?

T: Idon't... know. {9 seconds]

L: Well, how long would you work on a problem before you decide

T: To give up? [L: yeah] I don’t, it depends how much the question's worth. Because if it's worth like 20
marks like that God awful test was [Algebraic Fractions], then I'd spend, like, a million days on it. [laughs]
But this, I don't know. Say it's worth like 5 marks, I'd probably spend like 7 to 10 minutes on it.

L: okay. And then how do you decide if it's right? How do you usually check?

T: Well, I would check using, [ mean | would check using the method the teacher re...no requires but you
know like informs us to use. Like you informed us to use FOIL [First Outside Inside Last - for double
distributivity to check factoring] to check our answers to um... Algebraic fractions or FACTORING, when
you factor out. I would use that. Or um... multiply out and see if you find out... yeah, kind of stuff like
that. Stuff you taught me to do during the day.

L: Alright, and then here you used a little bit of logic for yourself to decide if that was right. You're saying
it doesn't make sense.
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T: It doesn't make sense at all. It looks pretty dirty, and I haven't used long division in the longest time.
Like I'm talking like grade 8 uh grade 9. 1 didn't have my calculator when I was in that grade. [13 seconds]
I'll be killing myself when you tell me how to do it. It's easy isn't it.

L: It's not... it's not a question of easy, honestly. I mean, it's just a question. It's a question and you
approach it how you approach it and that's all I'm looking at. You're not being graded.

T: Well that's for sure. [10 seconds] I'm sure it's some... okay. [12 seconds] You know what, it can't be
relations problem because normally what it is is your... I'm thinking of systems? When you have your two
equations and you find where they meet... you're solution sets. And it can't be relations only because Stacy
is the only one leaving and walking to her friend's house. It's no like another one of her friend's are leaving
five minutes after her and when will they and when will they end up meeting. You know? So chuck the
relations idea. It's something different. Like you taught us this in 436 right?

L: It's just a word problem. It's not like... we looked at some ways that you could solve it, but there are
many paths, there are many solutions.

T: We didn't even do this too long ago. This was um straight lines or something? Don't be discouraged. 1
did learn something in your class.

L: There's no discouraged. There's only problem solving, no worries. [13 seconds]

T: 1 really don't know how to approach this. I mean, I thought that... you don't flip it do you? Iremember
how to flip it, but you only flip it when it's like um you're looking for "M" one equals one over "M" two or
"M" two... you're looking for the equation then you flip it. See, I did learn something didn't 1? [7 seconds]
{Inaudible] "

L: Look, and I mean, you gave it a go.

T: 1did, I feel bad for your professor if he's going to listen to this... It's pretty dirty...

L: So you want to call it?

T: I'm gonna call it quits. 'Cause it's not worth anything.

L: Alright. Thank you very much.
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APPENDIX B

Questionnaires

Words serve as window to the world.
We do not see the words.

We do not see the glass

We look through both ... for truth
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10. Describe your emotional state (how you were feeling) while writing this

exam.

\\JJ, C Crcro spwtgm

e
2

- 11. Estimate your grade on this exam: 352&

12. The easiest part of this test was:
nong, W\,oua\c,ﬂ Ve o O ‘VW

13. The hardest part of this test was:
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Yrodeor o

Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male EI/F emale O e <
2. Occupation: - | ) o);)( '
a. Work hours/week: 0 W oS o’
b. Do you currently pay rent? __ N\ ) (> v ﬁu\‘%

3. Parent's occupation: M(M_QOQQ_?_A rcha Yecy -V

4. Birthplace: Mon tree 0

5. Parent's Birthplace: N Mcndcenll
6. Languages Spoken: _[= o) SN

7. Languages Written: = HS\ Rl a)

8. What other classes are you taking now?

=\ GOD Y

9. Where will you be studying or working in the fall? (2 months from now)

Jonn Abbodt

10. Describe your emotional state (how you were feeling) while writing this

cxam.
\Desn't Teelneg oell o e\ Geld
\ile Cx ©
el as  bredsn oM. .A¢ lake ey

o) . .
Cl/?@ 5k 11. Estimate your grade on this exam: £o %

) 12. The easiest part of this test was:
Angoec o0 j N AME

13. The hardest part of this test was:

EFeom @u&&\» ol _"_ —LO A HHHH /S-

137



Ry %

Questionnaire 1.A L DROT ©

(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE) S%V“©

1. Male ¥ Female O

N

. Occupation: __qr (dent
a. Work hours/week:
b. Do you currently pay rent?

3. Parent's occupation: Cyvktn  Qeepuniaion . Nisid

4. Birthplace: e

5. Parent's Birthplace: 0
6. Languages Spoken: onoioh / Drench
7. Languages Written: &mgg AN Al '\j'z,\gnc)m

8. What other classes are you taking now?
DoAY

cxam.

11. Estimate your grade on this exam: (O & mw&

12. The easiest part of this test was:

2% EOYA me(j £ 6(_

13. The hardest part of this test was:
Pueamrrace  aloe
0 0
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Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male O Female ¥

2. Occupation: ~ ¥ € Xoo\
a. Work hours/week: S vooes,
b. Do you currently pay rent? MO

3. Parent's occupation:

4. Birthplace: Comvno b O ordve 0, ©

5. Parent's Birthplace: oo e

6. Languages Spoken: £~ 9~ S\~ T 000

7. Languages Written: & ~ Q:/\LF\,\A I SV =T o J. O

8. What other classes are you taking now?
WACYND

9. Where will you be studying or working in the fall? (2 months from now)
ok CentennianQ Ce\ lec

10. Describe your emotional state (how you were feeling) while writing this
exam.
€ CNVONS

11. Estimate your grade on this exam: ==<¢)

12. The easiest part of this test was:
ooy NolM\Q

13. The hardest part of this test was:
Aave, |
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Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male O Female &

2. Occupation: N\ ol

a. Work hours/week: v ownf

b. Do you currently pay rent? o
3. Parent's occupation:

4. Birthplace: Canaana

5. Parent's Birthplace: ¢ avna &aQ

6. Languages Spoken: v Sca\ian, enanish, Franc
7. Languages Written: 24\0\\ S E ‘rm\.\

8. What other classes are you taking now?
“Donwl

9. Where will you be studying or working in the fall? (2 months from now)
s C}}Ot’\ AL \

10. Describe your emotional state (how you were feeling) ‘H‘“le\wntmg this
exam.
A NoiX wewveus ool ve mveddd e Guéstiont

and oot Throush v ok
J )

CIZ ‘Kll Estimate your grade on this exam: __ 40D

p)

B 12. The easiest part of this test was:
Thae tvuXh  ~adel

13. The hardest part of this test was:
Tl (ROBNC  &hkk
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i

7

Questionnaire 1.A

(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male O  Female BJ/
2. Occupation: 57(Uol€hf

a. Work hours/week:

b. Do you current pay rent —
. Parent's occupation: k N

4. Birthplace: _SC} Lanka

P e S

w

5. Parent's Birthplace: . ] ca
6. Languages Spoken: ’vlam« / m[
7. Languages Written:

8.

What other cla/si are you taking now?

O

. Where will you /ftudyu}g 7Zor W70 1n the fall? (2 months from now)

John

10. Describe your emotional state (how you were feeling) while writing this

€xaml. 'Z g !g ’

11. Estimate your grade on this exam: _éﬁ—;@

12. The easiest part of this test was:

*

13. The hardest p f this test was:
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Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male O Female IE/

. Occupation: 1A (JDJ\SL

a. Work hours/week:

b. Do you currentl I@K rent? NO
3. Parent's occupation: +(3 A\ ) " DY O\

oYL OGE‘—\ ce [ Cloroxot CQLV‘C\dO\

4. Birthplace: Canrnada . Qud ,
5. Parent's Birthplace: A l
6. Languages Spoken: £ 10 |(SNh, French, [Haliad)
7. Languages Written: EV)O liSh, Erenc,

o

8. What other classes are you taking now?
NonNLt

9. Where will you be studying or working 1in the fall? (2 months from now)

John_AbhotF

10. Describe your emotional state (how you were feeling) while writing this

cxam. /|\|

11. Estimate your grade on this exam: _ (4R /-

12. The easiest part of this test was:
1T, E and NN du(m)ram

13. The hardest part of this test was:

ot oo no tathen
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Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male O Female D/

2. Occupation: | Joc }(IM Q’IL "y QLQCJS C‘O(V)m{)ﬂ

a. Work hours/week: 76—~ 1% \J
b. Do you currently pay rent? N B

3. Parent's occupation: Y 10NL\Woude W

4. Birthplace:  Cooodo . Manteea

5. Parent's Birthplace: ToAlo. e\
6. Languages Spoken: W O
7. Languages Written: Eno&\ﬂ\l\ .‘ g(\e ACW

8. What other classes are you taking now?
R

9. Where will yo tudying or working in the fa]l? (2 months from now)
mfhx \g bbott T

Solhn
d»\ﬂ% /Hm‘nk, T U/D(ku’w\\)

10. Describe your emotional state (how you were feeling) while writing this

cXxaim.

7L bud o ot Seared
(L T uoot  paR Cawle T//)

Do S Howslh T Capd QCComO\‘Slr\ an
thaut o Ydubee oc ald Siaee TVhad asre @xmpv*ob:r o

% % 11. Estimate your grade on this exam: . QO~Q§

xj L.t

=

=’
5

12. The easigst part of this test was:
AT N
J J

13. The hardest part of this test was:
‘ £ N
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Questionnaire 1.A

(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male ¥ Female O

2. Occupation: (' MQQ OTQOA\r @?Z%DM, (,oo\( 0\\’ ML&ma 1{
a. Work hours/week: c,Qg_em&s \nomd\\aj oL 2O

b. Do you currentla y rent? (o
3. Parent's occupation: XrIQ)/\l S A ‘(‘?Y\AW(/ oY Bombh(ct%’r

Grcntiecn
4. Birthplace: OFC/\Y\M\/\\:\)» (O\V“C%& e Yo lﬁ)
5. Parent's Birthplace: Mom_ \n Conede , Ded \n Getviany
6. Languages Spoken: _ Tyevich |, & nedugh
7. Languages Written: __ ©yen(h. ;GV\%L‘T\S' h

8. What other classes are you taking now?
Vi g

9. Where will you be studying or working in the fall? (2 months from now)

S\l (Oc)\n; b \x (r-\()(km\ﬂ)

10. Describe your emotional state (how you were feeling) while writing this

exam.
Co n@»éeC&‘

Yo
3% j/ 11. Estimate your grade on this exam: 10~ 65 7.

5& 5> 12. The easiest part of this test was:
/»\ ONTONY  CAL c&aﬂz\m S

1.5

13. The hardest partof this test was: \(\ (&
Auresion 4 wus N
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Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male O Female IQ/

2. Occupatlon Co )
a. Work hours/week: 3() 40
b. Do you currently pay rent? o

3. Parent's occupation: Mother o Woue |, Qothor RC .M %

4. Birthplace: O oe\ec

5. Parent's Birthplace: Wetrse—=Frke  OQuekeC
6. Languages Spoken: _¥reoch, Cnahgh
7. Languages Written: ( «’

8. What other classes are you taking now?
Nooe

9. Where will you be studying or working in the fall? (2 months from now)

IO Aooady

10. Describe your emotional state (how you were feeling) while writing this
exam.

11. Estimate your grade on this exam: _ &/
12. The easiest part of this test was:

C ) % o SO Q ! S:QQES IS0 P(‘Odb&'\"

13. The hardest part of this test was:
A\ Yo ceste
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Questionnaire 1.A

(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male [ Female IB/

2. Occupation: CpREK 4 Schos?
a. Work hours/week: 24 L /[ week
b. Do you currently pay rent? "no

3. Parent's occupation: s 0R K

4. Birthplace: _ (Yonage. Que

5. Parent's Birthplace:  (zima cre -

6. Languages Spoken:  &pnopesh . Freach. T Aalon
7. Languages Written: g /%,& ch. £rCR0A

8. What other classes are you taking now?
J)INQ

9. Where will you be studying or working in the fall? (2 months from now)

John B BAOIT

10. Describe your emotional state (how you were feeling) while writing this
exam.

ConctriveG e < 7‘(3/(/2 s (2
WErmem fotr Foad i T2t skl

<. 11. Estimate your grade on this exam: #5

12. The easiest part of this test was:
## 7

13. The hardest part of this test was:

lost 204708
7

146



P\%Qi 17
Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male O Female D/

2. Occupation: _{ JAUNDOyech
a. Work hours/week:
b. Do you currently pay rent? N\ O

3. Parent's occupation:e bm\'oorgg WX (u 1Q QgQ{ Contyole , AN Cardda. Salda
Yep-

4. Birthplace: Yloniyead -
5. Parent's Birthplace: NNV el -

6. Languages Spoken: EN QN -
7. Languages Written:

8. What other classes are you taking now?
N0 ooy clasee

9. Where will you be studying or working in the fall? (2 months from now)
Jann Pbott col\eae

10. Describe your emotional state (how you were feeling) while writing this

€xam.
| 1 et Gonbdent witing, +his eam ,
1 understood the Mateval any

&0 ddnt §

e

-

5—¢ 11. Estimate your grade on this exam: 2.

37

B 12. The easiest part of this test was: X
T Tglies and Yne  0gadion

[d Al

13. The hardest part of this test was:

Qv "g e
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Questionnaire 1.A

(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male 0O Female

2. Occupation:
a. Work hours/week:
b. Do you currently pay rent?
3. Parent's occupation:

4. Birthplace: _Tryron0, Canoda.

5. Parent's Birthplace: <% - Lon¥o-

6. Languages Spoken: Cyrylish, {xecch, Neaeni \
7. Languages Written: PR%\:\'sh S j\ver\c\f\

8. What other classes are you taking now?
F\C)Hm\'f\%

9. Where will you be studying or working in the fall? (2 months from now)
Pace Cadier o g\ e N

10. Describe your emotional state (how you were feeling) while writing this
exam.
{ e\awd' e 1 9 {newy otk
the  Shy QA‘C @’&leo’} Ao nenbee Viags

-

:\'%’Zk 11. Estimate your grade on this exam: (H— 15 %

- 12. The easiest part of this test was:
G e X donbhon .

13. The hardest part of this test was:
Durrb ey \oun
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Questionnaire 1.A

(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male [Q/ Female O

2. Occupation;
a. Work hours/week: Dolot  Sowinge 4O - ¢S hews
b. Do you currently pay rent?
3. Parent's occupation: [@m:anly O wiaeh .

4. Birthplace: - Pythsgl

5. Parent's Birthplace: (a4 «

6. Languages Spoken:  f#» -~ (iCy.
7. Languages Written: _£VV> - o

8. What other classes are you taking now?

N e

9. Where will you be studying or working in the fall? (2 months from now)

f/’lf)rpe{m //7/ /7@ Y Son, 7

10. Describe your emotional state (how you were feeling) while writing this

exam.
%o Lo soad . T(;’ML / Hen 1 St
I/)Uﬂﬁﬂ;/ Slen S‘/(‘i;h*H)/ FU\I |,

)@O Yote) If\unL}(\/ for sawe dNax Sood -

—— Peuce (P e

VA ;k;,ll.Estimate your grade on this exam: ety eon 7O - 75 M 65 wou‘_sj‘/wj;)\r;l

)Qgﬁ‘ 5 12. The easiest part of this test was:
=) (1,59 motly Log cce.

13. The hardest part of this test was: A
Spall Mings I Cl\y oficdnt hawe bo peyatlmbtoon
o O . }70\1/ Ponte .
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fege 17

Questionnaire 1.A
(DO NOT WRITE YOUR NAME ON THIS QUESTIONNAIRE)

1. Male X Female [

N

. Occupation: g4.,3ent

a. Work hours/week:

b. Do you currently pay rent? _No
3. Parent's occupation:
MOtheT CeraFtet)

4. Birthplace: MoairTe sl

5. Parent's Birthplace: montve y)
6. Languages Spoken: English ¥rench

7. Languages Written: Epgy'sh, gvench

8. What other classes are you taking now?
NOn-2

9. Where will you be studying or working in the fall? (2 months from now)

Xoha AbRboldt ponese

10. Describe your emotional state (how you were feeling) while writing this
exam. :

nNeyyous

ﬁ% 4<11. Estimate your grade on this exam: _=7g
s
12. The easiest part of this test was:

Frhe Avuih Aobhifs

\Z/

13. The hardest part of this test was:

D ;I\ \!' .
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APPENDIX C

Sample Consent Form and Interview Problems

To plant seeds of knowledge

And believe that, one day,

They will burst into colorful bloom —
That is the faith of a teacher.

“Teachers Touch Tomorrow”
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CONSENT TO PARTICIPATE IN RESEARCH

This is to state that I agree to participate in a program of research being conducted by Laura

Gauthier under the supervision of Anna Sierpinska of the Department of Mathematics & Statistics

of Concordia University.
PURPOSE

I have been informed that the purposes of the research are as follows:
To study and better understand problems experienced by adults in learning mathematics.

To design mathematics pedagogy and curricula better suited to adults.
PROCEEDURES

I am aware that I will be interviewed about my work in mathematics tests, and that this interview
will be tape recorded. The tapes will not be used in conference presentations of the results of the
research. In paper publications, fragments of conversations transcribed from the tapes may be
used, for example, to illustrate a particular way of learning, but the identity of the participants

will not be disclosed (codes will be used instead of names, e.g. Student 1, Student 2, etc.).
CONDITIONS OF PARTICIPATION

I understand that I am free to withdraw my consent and discontinue my participation at
anytime without negative consequences.

I understand that my decision to participate or not to participate in the study will have no
impact on my course grade.

I understand that my participation in this study is confidential.

I understand that the data from this study will be published.

I understand the purpose of this study and know that there is no hidden motive of which I
have not been informed.

I HAVE CAREFULLY STUDIED THE ABOVE AND UNDERSTAND THIS AGREEMENT.
I FREELY CONSENT AND VOLUNTARILY AGREE TO PARTICIPATE IN THIS STUDY.

Name (please print)

Signature
Witness signature

Date

152



1)

2)

3)

Interview Questions

If p is true and q is false, determine the truth value of the following:

p: I live on earth
q: I have 7 brothers

a)1(pAq) b) T1(pVaq)
A={3,67,8}

B={7,8,9}

U=10,1,2,3,4,5,6,7,8,9, 10}

Find BN A’

Stacy lives two kilometers from her friend’s house. It takes her twenty
minutes to walk from her house to her friend’s. If she leaves her house at ten
am, at what time will she be nine fifths of the way to her friend’s house? How

far will she have walked?

AR B

Stacy’s house ‘ Friend’s house
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4) Perform the following mﬁltiplication:

7°-49 x 2722-13Z-7
27? -13Z-17 Z+7

5) You go out to a restaurant for breakfast and have to pay the following bill at
the end of your meal. How much would you leave as a tip for a waitress who

served you well, but not especially so? | %% INVOICE X%

TABLE #79

FOF/JUICE/NAYA 1,43
SILE 50UF 1.99
NIERLER 3,25
HISC.FOoD N/TX 3.c0
T.p.S .55
T.0.4 43
SUBR-—-TTL i12.07
TIHE 13:21 ¥47/2004
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APPENDIX D

Program Flowchart

Mathematics, to be sure, is also subject to
changes of taste. But a theorem, correctly
proved within the severe constraints of logic, is a
theorem forever.

~-William Dunham

“Journey Through Genius”
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GSM-241 Straight lines I

THE PROGRAM FLOWCHART

MTH-5082-2 Geometry V
MTH-5081-2 Trigonometry It

MTH-5080-1 Exponential and
Logarithmic Functions

MTH-5079-1 Conics It

I MTH-5078-1  Functons
MTH-5077-1 Equations and

Inequalities Il

f MTH-5076-1 Conics1

P

>

LoudbR RTINS IR IR IR N

2.2 3 ¥ 3 ¥ » > ¥ > P X2 B2 P 2.2 DY

4

’

MTH-5085-1 Geometry Iv
MTH-5084-2 Statistics and Probability 1t
MTH-5083-1 Optimization

v

MTH-4061-2 Logic, Sets and
== Relations

MTH-4050-1 Straight Lines I

S

A

: : : ~ MTH-4059-1 Algebraic Fractions
» » i

PSP N aa - :

AR A A A e e A A A % MTH-4058-1 Factorization

,A A A A A A A A A A ¥ w

ECICIICK 7% MTH-4068-1 Trigonometry |

~
PPN - p .
TS o MTH-4067-2 Equations and
PSS s Inequalities 11
- A NS¢ A A

PP

MTH-4066-1 Geometry Il

" N
PRI
PR AN
N A A A -~
PR SRR
A~ A A » . -~ L

~ Polynomials - - ~ A A A
AN y MTH-3001-2 MTH-3002-2 Geometry I A aaTATA
At SRR
LI ~A A A A A A A
A - " AP
A Statistics and Probability | MTH-2008-2 PR R R
L. N A A A A A A A
aa AP R R
» - A A A A A A A
~ PRl R R R
2 Equations and Inequalies]| MTH-2006-2 MTH-2007-2 Geometryl [ s a n a s a”a”s
»~ »~ A o~ A A A A
~ » A A A A ~
» A A A A A A A oAl
~ -~ A AN A o~
L »~ ~ A A A A A
L » A A A A -~
- A A A A AN A A
~ A A A A A A AN
" PR
~ A MTH-1007-2 Decimals and Percent RO I
FrS . A A A AANANAEANA -~
Ah‘h A A A AL/ hhh“ﬂhﬁhhhﬁ‘.ﬁﬁﬁ A hhh
Py . . AA A A A A AN N A AN A A A
an MTH-1006-2 The Four Operations on Fractions R I
PR a

A A A A A M AL AN A“A ~ N
PN PRI
A A A - . A A A A A A
EEICICH, MTH-1005-2 The Four Operations on integers RIS IEN
Ahﬁ“ﬁh ~ )
A A A A A A A A "a"a"A"A" 25 hours ® - 1credit
~ A & A A AN A A~ N A A A A
PRI Py PR
A A A A A A A A A AL ¢ A A AN A A A .
PRGN =
R NI IE I A " PRI I reras s N .~ 50 hours Q = 2 credits
A A A A AANAAA DAL A DLAAAAAAAAAALIEAANANAPLEAAAAMAMAAAANAMN

PRGN A A A A A A AN

A A A AN AAAAAA A AN ~ ~
A A AL ARAAADLANADLANNANALADLAAAAANAALALALNALAADMLAAALANMAAMAAAARAAMARLAIAAAAAAA
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